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The  Incandescent  Electric  Light 

Data  Showing  Its  Original  Discovery  in  Toronto,  Canada.— Dr.  Woodward's 
Patent  Ante-Dates  the  Patent  of  Mr.  T.  A.  Edison,  and  is  Purchased  by 
the  American  Inventor. 


Some  interesting  historical  data  has  recently  been 
placed  at  our  disposal  and  is  herewith  presented  to  read- 
ers of  The  Electrical  News,  relative  to  the  original 
discovery  of  the  principle  of  the  electric  light.  It  will 
interest  our  readers  to  learn  that  this  discovery  appears 
to^  have  been  made  in  Toronto,  Canada,  and  patented 
in  Canada  and  the  United  States  prior  to  the  time  when 
a  patent  was  granted  to  Mr.  T.  A.  Edison.  It  is  quite 
as  interesting  to  know  that  the  patent  for  the  Canadian 
discovery  was  purchased  by  Mr.  Edison  in  New  York 
City  at  the  time  when  he  was  making  his  original  investi- 
gations and  before  he  obtained  his  patent. 

To  Henry  Woodward,  a  medical  student,  and  Matthew 
Evans,  a  hotel  keeper,  of  Toronto, 
Ont. ,  appears  to  be  due  the  credit 
tor  the  first  discovery  of  the  prin- 
ciple of  the  incandescent  electric 
light.  They  were  neighbors 
and  frequently  experimented  to- 
gether with  a  large  Smead  bat- 
tery and  induction  coil,  of  which 
Woodward  was  the  possessor. 

While  seated  at  dusk  one  even- 
ing watching  the  buzzer  of  the 
induction  coil,  the  light  of  the 
spark  at  the  contact  post  drew 
their  attention.  Evans  was  the 
first  to  notice  it,  and  drawing 
out  his  watch  exclaimed,  "  Look 
at  the  light  from  that  spark  ! 
Why  you  can  see  the  time  !" 
"  My  !"  said  Woodward,  "  if  one 
could  only  confine  that  in  a  globe 
of  some  sort,  what  an  invention 
we  would  have  !  It  would 
world !" 

From  this  beginning,  in  the  early  part  of  1873,  Wood- 
ward and  Evans  worked  to  perfect  the  idea,  and  on 
August  3rd,  1874,  were  granted  a  Canadian  patent. 
The  method  of  exploiting  the  discovery  is  set  forth 
in  the  accompanying  agreement  by  the  original 
promoters  : 


l/f/J/l/l,U    ,'/l///,J  .^M,„,  /;^y,       L!'l^/'''\>.      -^17//./// 


"7" 


Dr.   W'ooinv. 


revolutionize    .the 


"  Whereas  llie  said  Henry  Woodward  having-  invented  a  new 
and  improved  nietliod  of  obtaining-  light  by  means  of  elec- 
tricity, and  having  received  advances 
and  other  assistance  from  the  said 
other  parties  hereto  of  the  first  part, 
agreed  to  grant,  convey,  transfer  and 
assign  to  each  of  them  a  one-fourth 
sliare  of  interest  in  the  said  invention 
and  in  letters  patent  therefor  when- 
ever and  wherever  obtained. 

"  .\nd  whereas  the  said  parties  of 
the  first  part  being  desirous  of  raising 
a  further  sum  of  one  thousand  dollars 
for  the  purpose  of  obtaining-  letters 
patent  from  Washington  and  of  mak- 
ing certain  experiments,  agreed  to  and 
did  by  the  instrument  herein  recited 
grant,  transfer,  convey  and  assign 
seven  thirty-fifth  parts  or  shares  in  the 
said  invention  and  in  letters  patent 
therefor  whenever  and  wherever  ob- 
tained to  the  following  parties  to  wit  : 
Rupert  Mearse  Wells,  W.  J.  Gibson, 
George  Trimble,  E.  Heimrod,  Messieurs 
McIWurray  and  Fuller,  Emma  Pepler 
and  M.  Sheppard,  all  of  the  said  city 
of  Toronto,  J.  E.  O'Reilly  of  the 
city  of  Hamilton,  and  A.  M.  Sutherland  of  the  town  of  Barrie. 
"  And  whereas  the  said  instrument  is  in  the  words   and  figures 

following,  that  is  to  s.ay ,    ... 

"  Whereas  Dr.  Woodward  has  invented  a  new  and  improved 
method  of  obtaining  light  by  electricity,  and  has  obtained  letters 
patent  foi  the  said  Dominion  of  Canada,  and  has  made  applica- 
tion for  letters  patent  to  the  patent  office  at  Washington. 

"  And  whereas  Matthew  Evans,  James  Saurin  McMurray,  and 
Thomas  Richard  Fuller  have  each  made  advances  to  the  said  Dr. 
Woodward  for  the  purpose  of  assisting  him  in  carrying  out  the 
said  invention,  and  are  each  equally   interested    with  him  therein. 
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"  And  whereas  il  is  deemed  necessary  for  the  purpose  of  pro- 
curing the  said  letters  patent  from  Washington,  and  for  the  pur- 
pose of  making  certam  practical  experiments  with  and  trials  of  the 
said  invention,  to  procure  a  furiheradvanceof  one  thousand  dollars. 

"  And  whereas  the  said  Woodward,  Evans,  McMurray  and 
Fuller  have  agreed  to  divide  and  apportion  their  interests  in  the 
said  invention  into  thirty-fifth  parts,  so  that  each  of  the  last 
named  parlies  shall  hold  seven  thirty-fifth  parts  or  shares,  and 
that  the  parties  making  the  said  new  advance  of  $1,000,  shall 
also  hold  seven  thirty-fifth  parts  or  shares  therein,  each  new  sub- 
scriber or  contributor  to  have  an  interest  in  the  seven  thirty-fifths 
of  the  invention  pro  rata  according  to  the  amount  of  his  subscrip- 
tion or  contribution. 

"  And  whereas  the  parties  hereto  hereby  agree  to  the  arrange- 
ment above  mentioned. 

"  The  said  Henry  Woodward,  Matthew  Evans,  James  Saurin 
McMurray  and  Thomas  Richard  Fuller,  all  of  the  city  of  Toronto, 
in  consideration  of  the  said  new  subscriptions  to  be  obtained  and 
of  five  shillings  to  each  of  them  in  hand  paid,  hereby  convey, 
transfer  and  assign  to  the  other  parties  hereto  a  seven  thirty-fifth 
interest  in  the  said  patent  or  invention  pro  rata  amongst  them- 
selves according  to  the  respective  subscriptions  or  contributions, 
and  the  said  other  parties  hereby  agree  to  pay  to  the  said  Wood- 


The  Late  Matthew  Evans. 


ward,  Evans,  McMurray  and  Fuller,  for  the  purposes  above  men- 
tioned, the  amounts  set  opposite  their  respective  names.  And 
the  said  Woodward,  Evans,  McMurray  and  Fuller  agree  to  use 
the  said  money  exclusively  for  the  purposes  above  mentioned  in 
procuring  the  said  letters  patent  from  Washington,  and  for 
making  the  said  experiments  or  trials.  It  is  understood  that  so 
soon  as  the  said  subscriptions  are  made,  all  the  parties  hereto 
are  part  owners  in  the  said  patent  or  invention,  and  that  their 
interests  therein  are  as  above  set  forth. 

"  It  is  further  understood  that  the  Gramme  electrical  machine 
purchased  by  and  imported  from  Paris  by  the  said  McMurray  and 
Fuller,  shall,  in  the  event  of  the  ultimate  failure  of  the  said  in- 
vention, be  the  exclusive  property  of  the  said  McMurray  and 
Fuller,  but  in  the  event  of  success,  it  becomes  the  property  of  the 
partnership  hereby  created  on  payment  of  $1300.00. 

It  is  further  understood  and  agreed  by  and  between  the  parties 
hereto  that  Dr.  Woodward  shall  at  once  proceed  to  Washington  for 
the  purpose  of  procuring  the  said  letters  patent, and  that  the  said  ex- 
periments and  trials  shall  be  proceeded  with  continuously  immedi- 
ately after  his  return.  And  the  said  Woodward,  Evans,  Mc- 
Murray and  Fuller  promise  and  agree  with  the  other  parties  hereto  ' 
that  the  said  Woodward  shall  immediately  after  the  said  $1,000 
shall  have  been  subscribed,  proceed  to  Washington,  and  shall,  if 
possible,  procure  the  said  letters  patent,  and  shall  immediately, 
after  his  return,  proceed  continuously  for  a  period  of  three  months 
with  (he  said  experiments  or  trials,  said  experiments  or  trials  being 
made  with  the  view  of  practically  proving  that  at  least  fifty  electric 
lights  can  be  shewn  from  the  said  machine  at  the  same  time. 

"And  they  further  agree  that  the  said  sum  of  $1,000  shall 
be  sufficient  for  the  purposes  aforesaid. 

"Dated  at  Toronto  the  fourteenth  day  of  May,  one  thousand 
eight  hundred  and  seventy  five". 

"And  whereas  the  said  instument  is  executed  by  all  parties 
hereinbefore  named 

"And  whereas  the  whole  of  the  said  one  thousand  dollars  has 
been  properly  expended. 


"And  whereas  it  being  desirable  to  raise  a  further  sum  of  money 
by  way  of  additional  subscription  for  the  purpose  of  taking  out 
letters  patent  at  Washington,  the  parties  hereto  of  the  second 
part  have  agreed,  in  consideration  of  receiving  a  further  interest 
in  the  said  invention  and  in  the  letters  patent  therefor  whenever 
and  whereever  issued,  each  to  advance  to  the  parties  hereto  of 
the  first  part  a  further  sum  of  thirty-three  (t%)  dollars. 

"Now  this  indenture  witnesseth  that,  in  consideration  of  the  said 
additional  subscriptions  of  five  shillings  lo  each  of  the  parties  of  the 
first  part,  the  receipt  whereof  is  hereby  acknowledged,  the  said 
parties  of  the  first  part,  and  each  of  them  do  hereby  sell,  transfer, 
assign  and  grant  to  the  parlies  hereto  of  the  second  part  their 
and  each  of  their  executors,  administrators  and  assigns  respec- 
tively, three  thirty-fifth  shares  or  parts  in  the  said  mvenlion  and 
letters  patent  in  addition  to  the  shares  or  parts  granted  and 
assigned   by   the    said  recited  instrument. 

"And  whereas  it  is  hereby  agreed  by  all  the  parties  hereto  that 
the  shares,  parts  or  interests  of  all  of  the  said  parties  in  the  said 
invention  and  in  the  letters  patent  therefor  whenever  and  where- 
ever the  same  may  be  issued,  shall  be  as  follows  :  the  said  Henry 
Woodward  shall  have  own  possession  and  be  entitled  to  six  thirty- 
fifth  shares  or  parts  ;  the  said  Matthew  Evans  to  seven  thirty-fifth 
shares  or  parts  ;  the  said  James  Saurin  McMurray  to  seven  thirty- 
fifths  shares  or  parts  ;  the  said  Thomas  Richard  Fuller  to  seven 
thirty-fifth  shares  or  parts  ;  and  the  said  Rupert  Mearse  Wells, 
W.  J.  Gibson,  George  Trimble,  E.  Heimrod,  A.  M.  Sutherland, 
Emma  Peplar,  M.  Sheppard,  and  J.  E.  O'Reilly  each  to  one  thirty- 
fifth  share  or  part,  all  of  the  said  parties  being  joint  and  several 
owners  and  not  partners,  and  for  the  purpose  of  more  effectually 
vesting  the  said  shares,  parts  or  interests  in  the  several  parlies 
entitled  thereto,  the  said  Henry  Woodward  hereby,  in  consider- 
ation of  the  premises,  grants,  transfers  and  assigns  unto  the  said 
Matthew  Evans,  and  to  the  said  James  Saurin  McMurray,  and  lo 
the  said  Thomas  Richard  Fuller,  each  of  them  their  and  each  of 
their  executors,  administrators  and  assigns,  seven  thirty-fifth 
shares  or  parts  in  the  said  invention,  and  in  the  letters  patent 
therefor,  and  to  each  of  the  following  parties,  namely,  Rupert 
Mearse  Wells,  W.  J.  Gibson,  George  Trimble,  E.  Heimrod,  A.  M. 
Sutherland,  Emma  Pepler,  M.  Sheppatd  and  J.  E.  O'Reilly  their 
and  each  of  their  executors,  administrators  and  assigns,  one  thirty- 
fifth  share  or  part  thereof,  and  the  said  Matthew  Evans,  James 
Saurin  McMurray  and  Thomas  Richard  Fuller  join  and  concur  in 
the  said  grant  or  transfer  to  the  said  other  parties  and  acknow- 
ledge the  same  to  be  valid  and  binding. 

"And  the  said  parties  of  the  second  part  hereby  agree  to  pay  to 
the  said  parties  of  the  first  part  each  the  sum  of  thirty-three  (^^) 
dollars,  the  receipt  of  the  said  Thomas  Richard  Fuller  being  a 
valid  discharge  therefor. 

"And  the  said  parties  of  the  first  part  agree  to  use  the  said 
money  exclusively  for  the  purpose  of  procuring  the  issue  of  letters 
patent  at  Washington,  and  the  said  Henry  Woodward  hereby 
agrees  after  the  issue  of  the  said  letters  patent,  to  execuletothe 
other  parlies  hereto  their  and  each  of  their  executors,  administrators 
01  assigns,  such  further  instruments  and  assurances  for  the  better 
and  more  effectually  conveying  to  them  their  said  respective  shares 
or  interests  as  may  be  reasonably  required  or  legally  necessary." 

In  witness  whereof  the  parties  hereto  have  hereunto  set  their 
hands  and  affixed  their  seals : 


^Uu'€.lcd  ,n  fit. 


■id 


\ 


?u:i^,  «.>x.  >c^       /    .^  'a  e 


^.,J/fUlJ^S^H^~. 
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Mr.  A.  M.  Sutherland,  one  of  the  signers  of  the  above 
agreement,  in  response  to  the  request    of  a    relative    in 
Toronto  for  information  on  the  subject,  wrote  as  follows  : 
64  Carnegie  Ave.,  East  Orange,  Nov.  24,  1896. 

Mv  Dear  R 

M tells   me   that  somehow   you  came  across 

a  document  signed  by  me  some  years  ago  showing  some  connec- 
tion with  electric  incandescent  light,  and  wishes  me  to  tell  you 
what  I  know  of  the  matter.      It  is  this.     Somewhere  between  1S67 


tween  the  ends  of  two  heavy  carbon  rods  through  which  a  very 
strong  current  of  electricity  was  passed  ;  bul  the  whole  affair  was 
so  clumsy  that  I  took  very  little  "stock"  in  it.  Therefore,  when  I 
heard  that  something  neat  and  apparently  serviceable  was  discov- 
ered by  one  near  home,  and  that  he  wanted  help  to  follow  up  his 
experiments  and  to  obtain  patents,  I  readily  joined  a  number  of 
friends  and  others  and  agreed  to  furnish  thesum  then  supposed 
to  be  sufficient. 

Two  patents  had  been   applied  for  in  Washington    at  the  same 
time  for  almost  identically  the  same  thing.    One  of  these  was  Dr. 


No.  181,613 


H.   WOODW.^RD. 

ELECTRIC  LIGHT. 


Patented  Aug.  29,  1876. 


/ 


HE-l 


TIG.  2 


f?r 


FIE.cT 


FIE. /o 


H       /      /e- 


WIT^'TE^sSES 


IJ^VEJ'i-TOE 


By-  §i^   OiX/a^^^T^^r 
"^  /y  ^  Allornei 


and  1875,  I  think  it  was,  I  was  introduced  by  Mr.  T.  R.  P'uUer, 
a  son  of  the  late  Bishop  Fuller  of  Niagara,  to  a  medical  man 
named  Woodward  who  was  deep  in  the  study  of  electricity.  I 
was  told  that  this  gentleman  had  discovered  two  very  important 
facts  unknown  to  students  of  electric  science,  viz.,  the  possibility 
of  dividing  the  current,  and  the  fact  that  placing  a  thin  film  of  car- 
bon between  the  poles  in  a  circuit  and  enclosing  the  same  in  a 
vacuum  would,  by  the  incandesence  of  the  carbon  film  produce  a 
strong  light.  I  recollected  that  a  year  or  two  before  I  had  seen 
in  the  "Universal  Exposition"  at  Paris  a  strong  lightshown  by  M. 
Gramme  of  that  city,  which    was  produced  by    an  arc  formed  be- 


W'oodward's  and  the  other  was  b}-  a  Russian  whose  name,  I 
think,  was  Ladigan.  Dr.  Woodward  and  this  Russian  were  de- 
clared in  "  interference  '  and  had  to  fight  each  others' applica- 
tion before  the  patent  authorities  in  Washington.  Dr.  Wood- 
ward won  by  proving  priority  of  invention.  After  this  it  was 
found  that  so  much  money  was  required  and  apparently  so  little 
progress  made  towards  completing  the  invention,  that  after  our 
first  investment,  we  decided  to  put  in  no  more  money  until  we 
could  personally  see  the  lights,  which  up  to  this  time  none  of  us 
had  ever  seen  but  had  taken  on  faith.  This  displeased  the  in- 
ventor so  much  that  he  left  for  England    and    for   years  we  knew 
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nothing  of  his  whereabouts.  A  tew  years  after  this  1  moved  to 
New  York,  and  in  tlie  course  of  business  I  was  thrown  into  more 
or  less  intimate  relationship  with  the  now  famous  electrician, 
Thomas  A.  Edison,  who  was  at  that  time  experimenting  with  the 
electric  incandescent  lamp  at  Menio  Park,  N.J.  In  talking  about 
it  one  day,  I  cliaflfingly  said  :  "  Why  Edison,  you  are  nowhere  ! 
I  am  part  owner  of  a  patent  several  years  older  than  yours  on 
about  the  same  thing  you  claim."  He  asked  what  patent  I  re- 
ferred to  and  1  lold  him,  he  remarking  :  "  O,  I  know  that  patent, 
it  is  no  good  i  The  next  day  one  of  Mr.  Edison's  men,  whom  I 
knew  very  well,  asked  me  how  much  I  would  take  for  my  claim 
in  the  Woodward  Patent,  and  that  day  I  sold  it  to  this  gentleman, 
who  in  turn  made  over  the  papers  to  Mr.  Edison.  This  is  all. 
Yours  truly, 

Sgd)  A.  M.  Sl'THERI.and." 

UNITED  STATES  PATENT  OFFICE. 
Henry    Woodward,    of    Toronto,    Ontario,    Canada,    Assignor, 
Mesne  Assignments,    To    Rupert    Mearse   Wells,    Thomas 
Richard  Fuller,  and  Ernest  Heimrod,  of  same   place,    and 
Charles  H.  Woodward,  of  Lindsay,  Canada. 

IMPROVEMENTS    IN   ELECTRIC  LIGHTS. 

Specification  forming  part  of  Letters   Patent  No.  181,613    dated 
August  29,  1876  ;  application  filed  Jany.  4,  1875. 
To  All  Whom  It  May  Concern  : 

Be  it  known  that  I,  Henry  Woodward,  of  the  city  of  Toronto, 
county  of  York,  in  the  province  of  Ontario,  Canada,  have  invent- 
ed new  and  useful  improvements  in  the  art  or  process  of  obtaining 
artificial  light  by  means  of  electricity  ;  and  I  do  hereby  declare 
that  the  following,  taken  in  connection  with  the  drawings  which 
accompany  and  form  part  of  this  specification,  is  a  description  of 
my  invention  sufficient  to  enable  those  skilled  in  the  art  to  prac- 
tice it. 

In  the  first  place,  I  use  a  gas  engine  or  other  suitable  motive 
power,  for  the  purpose  of  rotating  a  magneto-electric  machine, 
and  at  such  a  velocity  as  shall  create  electricity  sufficient  to  heat 
certain  pieces  of  carbon  hereinafter  described.  The  magneto- 
electric  machine  should  be  of  sufficient  power  for  the  purpose  of 
heating  the  carbon  to  a  state  of  incandescence.  A  piece  of  car- 
bon of  suitable  size  is  scraped  and  shaped  until  fitted  for  the  pur- 
pose ;  one  pole  is  then  attached  to  the  top  of  the  carbon,  and  the 
other  to  the  bottom  thereof,  by  suitable  electrodes.  It  is  then 
enclosed  in  a  globe  or  other  vessel,  either  of  glass  or  other  suit- 
able material.  The  air  is  then  exhausted  from  the  said  globe  or 
vessel  after  it  has  been  hermetically  sealed  at  the  ends,  and  ehe 
globe  is  then  filled  with  a  rarefied  gas  that  will  not  unite  chemi- 
cally with  the  carbon  when  hot.  Electricity  is  now  supplied,  and 
in  sufficient  quantity  to  heat  the  carbon  within  the  vessel  to  a 
state  of  incandescence.  The  rarefied  gas  previously  introduced 
now  becomes  luminous,  and  constitutes  the  light  herein  designat- 
ed as  "  Woodward's  electric  light.  " 

This  arrangement  and  process  will  give  a  light  of  any  required 
intensity,  and  there  is,  practically,  no  limit  to  the  number  of 
lights  that  may  be  obtained  from  one  magneto-electric    machine. 

In  the  accompanying  drawings,  the  same  letters  of  reference 
indicate  the  same  parts  in  all  the  views,  and  also  in  this  specifi- 
cation. 

Figure  I  is  an  elevation  or  front  view  of  a  piece  of  carbon,  and 
is  marked  B.  It  is  supposed  to  be  scraped  and  shaped  until  suit- 
able for  the  required  purpose. 

Figure  2  is  also  an  elevation  or  front  view  of  a  piece  of  carbon 
with  the  electrodes  E.E.  attached  thereto  leading  to  and  from  the 
positive  and  negative  poles  of  the  battery,  one  being  attached  at 
the  top  and  the  other  at  the  bottom  of  the  carbon. 

Fig.  3,  is  a  sectional  elevation,  showing  a  globe  marked  A,  but 
which  may  be  a  vessel  of  any  other  suitable  form.  The  prepared 
carboiJ)  B,  is  also  shown  therein  with  the  aforesaid  electrodes 
E.E.  attached  thereto  ;  showing  also  a  tube  C,  with  an  air-tight 
stop-cock,  to  be  used  in  exhausting  the  air  from  the  globe  A,  and 
for  the  injection  of  rarefied  gas  into  the  same  ;  showing,  also, 
the  hermetical  sealing  of  said  vessel  at  the  ends  G.G.  of  the 
^   tubes,  and  showing  also  the  stand  D. 

Fig.  4  is  a  sectional  elevation,  showing  the  adaptation  of 
another  form  of  vessel,  A.  This  drawing  is  on  a  larger  scale,  in 
order  to  show  the  manner  of  closing  the  ends  of  the  vessel  which 
is  done  by  brass  sockets  ;  that  at  the  lop  being  marked  K,  and 
that  at  the  bottom  being  marked  L  ;  showing  also  a  carbon  B, 
different  in  form  from  that  in  the  other  vessel,  and  having  the  two 
electrodes  E.E.  running  to  and  from  the  poles  N  and  M. 


Fig.  5  is  an  elevation,  showing  one  mode  of  connecting  the 
vaiious  lights  with  the  machine  by  means  of  two  trunk  wires  or 
electrodes  H.H.  running  from  the  positive  and  negative  poles 
M  and  N  ot  the  machine,  with  branches  b,  b,  &c.,  therefrom,  to 
each  light. 

Fig.  6  is  also  an  elevation,  showing'  another  method  of  connec- 
ting the  lights  with  the  machine,  each  light  having  a  distinct  wire 
b,  running  to  each  pole  M  N  of  the  machine  or  battery.  Having 
thus  described  my  invention,  I  claim — A  carbon  B,  in  combin- 
ation with  a  lamp  or  other  suitable  vessel.  A,  filled  with  rarefied 
gas,  possessing  the  property  of  not  chemically  combining  with 
the  carbon  when  in  a  state  of  incandescence,  in  connection  with  the 
described  arrangement  and  mode  of  connection  of  the  electrodes 
E.E.  with  the  carbon,  all  as  shown  and  set  forth. 

Henry  Woodward, 
\vt  ( W'lLLiAM  Fitch, 

u  itnesses  ^  geok^e  T.  Smallwood. 

The  first  incandescent  lamp  was  constructed  at  Mor- 
rison's Brass  Foundry,  Adelaide  St.  West,  Toronto,  and 
was  a  very  crude  affair.  It  consisted  of  a  water  gauge 
glass  with  a  piece  of  carbon  filed  by  hand  and  drilled  at 
each  end  for  the  electrodes  and  hermetically  sealed  at 
both  ends,  having  a  petcock  at  one  end  with  a  brass  tube 
to  exhaust  the  air.  Woodward  made  the  mistake  of 
filling  the  tube  or  globe  of  this  lamp  with  nitrogen  after 
having  exhausted  the  air.  If,  as  Professor  Elihu  Thom- 
son has  said,  he  had  stopped  when  he  had  the  tube  ex- 
hausted, he  would  have  had  the  honor  of  being  the  in- 
ventor of  the  incandescent  light  as  used  for  commercial 
purposes. 

Six  of  these  primary  lamps  were  made  up  and  con- 
nected in  series.  Evans  was  accustomed  to  tell  of  the 
excitement  which  attended  the  watching  of  these  lamps 
coming  to  incandescence.  To  use  his  own  words, 
"There  were  four  or  five  of  us  sitting  around  a  large 
table,  Woodward  at  the  head.  The  six  lamps  were 
strung  in  series  from  two  supports  on  the  table.  Wood- 
ward closed  the  switch  and  gradually  we  saw  the  carbon 
become  first  red  and  gradually  lighter  and  lighter  in 
color  until  it  beamed  forth  in  its  beautiful  light.  This  was 
the  most  exciting  moment  in  my  experience."  Evans  was 
also  accustomed  to  express  the  opinion  that  the  inven- 
tor never  gets  the  reward  of  his  labor,  and  that  by  right 
he  should  have  been  the  man  to  reap  the  benefit  of  this 
invention,  in  the  perfecting  of  which  he  had  expended 
$20,000. 

As  the  result  of  his  experiments,  Woodward  decided 
that  a  much  stronger  battery  would  be  required  to  obtain 
the  desired  effect,  and  in  company  with  Evans  he  went 
to  New  York  City  to  see  what  they  could  obtain  in  the 
shape  of  a  stronger  machine.  Finding  that  such  a  ma- 
chine could  not  be  obtained  in  New  York,  Woodward 
was  dispatched  to  Paris  to  obtain,  if  possible,  from  M_ 
Gramme  a  machine  that  would  do  the  work.  He  was 
absent  four  months  and  succeeded  in  purchasing  a  ma- 
chine from  Gramme  which  he  shipped  to  Toronto  by  sail- 
ing vessel.  The  arrival  in  Toronto  of  this  machine  gave 
rise  to  much  excitement  among  the  electrical  fraternity 
of  that  day.  The  machine  stood  about  four  feet  high 
and  cost  ^500.  One  of  similar  capacity  could  be  bought 
-  to-day  for  $35. 

The  inachine  was  first  tested  on  the  premises  of  a 
hardware  company  on  King  St.  West,  near  the  Gurney 
Foundry  Company's  premises.  Permission  was  obtained 
to  couple  the  machine  on  to  a  line  shaft  which  was  pro- 
pelled by  a  60  h.  p.  engine,  but  on  attaching  a  single 
light  to  the  dynamo  the  engine  was  immediately  shut 
down  or  the  belts  thrown  off.  Finally  the  machine  was 
made  to  run  successfully  a  single  arc  lamp  which,  as 
above  stated,  was  of  very  crude   construction    and    was 
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controlled  by  hand  feed.  The  machine  was  supposed  to 
have  a  capacitysufficientto  operate ^oincandescentlig-hts. 
The  sino^le  lamp,  backed  by  a  reflector,  gave  out  such  a 
strong  light  that  Evans  declared  that  the  street  car 
horses  stopped  opposite  the  building  in  which  it  w-as, 
while  people  from  the  surrounding  neighborhood  ran 
over  to  the  factory,  thinking  it  was  on  fire.  The  machine, 
however,  would  never  run  more  than  one  light  at  a  time. 
This  first  arc  lamp  was  invented  by  Woodward  also, 
and  is  said  to  have  been  manufactured  by  a  machinist 
named  Nesbitt.  Woodward  and  Evans  were  the  subject 
of  much  public  ridicule,  being  frequently  called  "cranks." 
After  the  invention  had  been  thus  far  tested,  outside 
capital  was  obtained,  and  a  company  formed  for  the  sup- 
ply of  incandescent  and  electric  lights  to  the  city  and 
private  individuals.  It  is  interesting  to  note  from  Mr. 
Sutherland's  letter  that  some  of  the  original  stockhold- 
ers put  money  into  the  enterprise  before  having  ever 
seen  the  light,  and  that  when  they  declined  to  put  up 
more  money  on  the  same  conditions,  Woodward  became 
much  displeased  and  left  for  Europe. 

Dr.  Woodward  is  said  to  be  now  residing  in  London, 
Eng.,  while  Mr.  Evans,  who  was  his  partner,  and  whose 
portrait  accompanies  this  article,  died  in  Toronto  last 
year. 

We  are  indebted  for  much  of  the  above  data  to  Mr.  J. 
J.  Wright,  manager  of  the  Toronto  Electric  Light  Co., 
and  Mr.  Patriarche,  of  the  Electrical  Maintenance  Com- 
pany, Toronto,  who  sometime  ago  purchased  the  orig- 
inal of  the  agreement  printed  above,  and  other  documents 
relating  to  the  subject. 


QUESTIONS  AND  ANSWERS. 

Subscriber  writes  :  Will  you  kindly  answer  the  follow- 
ing questions  in  the  next  issue  of  The  Electrical  News  : 

1.  What  is  the  situation  of  Shawenegan  Falls,  where 
the  new  power  plant  is  to  be  located. 

2.  W^here  did  the  name  of  "  Bus-bar"  originate,  and 
why  is  this  term  used  ?  I  have  noticed  that  English 
electrical  papers  term  it  "  Ominbus-bar." 

3.  What  length  and  size  of  wire  would  be  required 
for  winding  a  curling  tong  heater  for  1 14  volt  circuit  ? 

Answer.  —  i.  The  St. Maurice  river,  as  is  well  known, 
is  one  of  tne  most  important  northern  tributaries  of  the 
St.  Lawrence,  emptying  into  it  at  Three  Rivers,  Que. 
Seventeen  miles  from  the  mouth  of  the  St.  Lawrence  is 
located  Shawenegan  Falls,  where  the  water  power  de- 
velopment has  been  undertaken.  These  falls  are,  there- 
fore, about  go  miles  distant  from  the  city  of  Quebec  and 
4^4  miles  from  the  line  of  the  Great  Northern  Railway, 
while  the  Canadian  Pacific  Railway  passes  within  ten 
miles  of  the  falls.  A  map  showing  the  proposed  develop- 
ment of  the  falls  appeared  in  The  Electrical  News  of 
March,   1899. 

2.  It  is  difficult  to  say  just  where  the  name  "  Bus- 
bar "  originated.  It  was  used  in  the  early  days  of  the 
incandescent  light  and  signified  the  common  bar  to 
which  the  terminals  of  all  dynamos  were  attached  and 
from  which  all  circuits  extended.  The  word  is  short- 
ened from  omnibus,  which  is  Latin,  and  the  dative  case 
of  the  pronoun  omnes,  signifying  "  all."  Omnibus, 
therefore,  is  literally  "  for  all."  Hence  also  its  applica- 
tion to  the  well  known  vehicle  of  that  name. 

3.  If  our  correspondent  will  take  about  35  feet  of  No. 
24  or  25  B.  &  S.  gauge  German  silver  wire,  wind  same 
on  a  piece  of  brass  tube  of  sufficient  diameter  fo  admit  of 
entering  the  tongs,  and  sufficient  length  to  admit  of 
their  heating  ends,  previously  wrapping  the  pipe  over 
with  a  layer  of  asbestos  cloth,  he  will  then  have  accom- 
plished the  bulk  of  his  task.  The  wire,  of  course,  should 
be  uninsulated,  and  space  should  be  left  between  each 
convolution  as  it  is  put  on.  The  wire  will  have  to  be 
drawn  on  quite  tightly  (not  sufficiently  so  to  cut  through 


the  asbestos),  as  it  will  expand  slightly  when  the  cur- 
rent is  on.  As  all  the  wire  will  probably  not  go  on  one 
layer,  repeat  the  process,  that  is,  cover  the  first  coil 
with  asbestos  and  wind  back  on  top  again,  and  so  on 
until  the  length  of  wire  is  all  coiled.  Bring  the  start 
end  and  finish  end  to  binding  posts  on  th«;  outside  of  the 
outer  shell,  said  binding  posts  being  insulated  from  the 
shell  with  mica  washers,  and  mica  or  fibre  tube  around 
the  screw.  If  the  bare  wire  comes  close,  or  if  you  re- 
quire to  make  a  cross-over,  use  pieces  of  claj'  pipe  stem 
to  insulate  one  from  another.  W'hen  finished  the  coil 
should  have  an  outer  layer  of  asbestos,  and  any  further 
space  can  be  filled  up  with  asbestos  clippings  so  as  to 
keep  the  heat  in  as  much  as  possible.  The  accompany- 
ing sketch  shows  the  finished  article,  dotted  lines  show- 


ing inner  tube  on  which  asbestos  and  German  silver 
wire  are  placed.  It  will  be  observed  that  the  whole  can 
be  made  out  of  brass  tubing  of  suitable  diameter,  and 
the  ends  cut  from  thick  brass  sheet.  Do  not  solder  any- 
thing, as  it  will  melt  ;  tap  and  thread  one  into  the  other, 
or  fasten  pieces  with  machine  screws. 

Note. — An  easy  method  to  ascertain  the  amount  of 
wire  required  for  any  heating  device  is  as  follows  :  First 
determine  on  a  size  that  will  not  take  too  much  current 
for  the  work  to  be  done  ;  then  stretch  out  a  quantity 
(be  sure  there  is  not  too  much)  on  pins  spaced  along  a 
board,  take  wires  from  current  supply,  attach  one  to  one 
end  of  this  spaced  out  German  silver  wire,  use  the  other 
end  as  a  sliding  contact,  beginning  at  distant  end  and 
sliding  it  along  the  wire,  which,  of  course,  becomes  hot- 
ter and  hotter  as  resistance  is  being  cut  down,  until  the 
wire  assumes  a  blue  shade  owing  to  heat.  Stop  then, 
and  cut  off  the  piece  between  the  current  contacts  and 
use  it  for  your  heater.  When  enclosed  from  air  it  will 
be  hotter,  therefore  we  advise  stopping  when  it  assumes 
the  blue  shade. 


PERSONAL. 

Mr.  James  A.  Hicks  has  In^en  appointed  electrical  inspector  in 
Montreal  for  the  Royal  Electric  Co. 

Mr.  J.  M.  Clark,  a  director  of  the  Smiths  Falls  Electric  Light 
&  Power  Co.,  and  a  prominent  business  man  of  that  town,  died 
last  month. 

Mr.  Georg:e  White-Fraser,  E.E.,  has  returned  to  Toronto,  after 
an  absence  of  more  than  one  year  in  the  Yukon  district  on  a  gov- 
ernment commission." 

We  learn  with  regret  of  the  death,  on  January  gth,  of  Mr.  Jas. 
D.Smith,  of  this  city,  father  of  Mr.  J.  Norman  Smith,  electrical 
engineer  of  the  United  Electric  Co.,  Limited. 

Mr.  R.  A.  Ross,  of  Montreal,  consulting  electrical  engineer  of 
the  C.P.R.,  recently  left  for  Rossland,  B.  C.,  to  inspect  the  plant 
installed  at  the  company's  round  house  there. 

Mr.  Joseph  Lappin  has  resigned  his  position  as  electrician  for 
the  Metropolitan  Railway  Company,  of  North  Toronto,  and  is 
now  in  the  employ  of  the  Canadian  General  Electric  Company. 

Mr.  D.  A.  Shiles,  traffic  manager  at  Vancouver  for  the  British 
Columbia  Electric  Railway  Co.,  has  been  transferred  to  New 
Westminster,  as  local  manager  there,  and  is  succeeded  by  Mr.  J. 
J.  Franklin. 

Mr.  Mark.  B.  Thomas,  who  was  manager  of  the  Hamilton  & 
Dundas  Railway,  which  road  has  passed  into  the  hands  ot  the 
Cataract  Power  Co.,  has  been  appointed  to  a  responsible  position 
in  connection  with  the  street  raihvay  system  of  this  company. 

Archibald  Rowan,  inspector  of  gas  and  electric  light  at  St. 
John,  N.B.,  died  in  that  citj- on  January  10th,  at  the  age  of  70 
years.  He  was  appointed  to  the  above  position  in  1875,  previous 
to  which  time  he  had  been  prominent  in  civic  affairs  and  a  candi- 
date for  the  mayoralty. 

Mr.  Herbert  J.  Somerset,  manager  of  the  Winnipeg  Electric 
Street  Railway,  has  accepted  a  lucrative  position  as  general 
manager  of  the  tramways  al  Perth,  West  Australia.  Mr.  Somerset 
was  much  esteemed  in  Winnipeg,  and  carries  with  him  the  best 
wishes  of  numerous  friends. 
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We  are    privileged    to   publish    in  this 

Electric  Light  .  •    .  ..•         j    »  j- 

_      ^     number  some  interesting:  data  reerardine: 
Invention  in  Canada.  °  fab 

the  history  of  the  invention  of  theelectric 
light.  Canadians  will  no  doubt  be  surprised  to  learn 
that  the  principle  ot  incandescent  electric  lighting  was 
discovered  in  Toronto  prior  to  the  time  when  Edison's 
invention  was  placed  before  the  public,  and  that  this 
Canadian  invention  was  sold  to  Mr.  Edison,  and  were 
no  doubt  used  by  him  in  the  further  exploitation  of  his 
inventions  and  discoveries.  We  are  largely  indebted  for 
this  interesting  data  to  Mr.  J.  J.  Wright,  manager  of  the 
Toronto  Electric  Light  Company,  himself  a  pioneer  in 
the  electric  light  industry,  and  to  Mr.  Patriarche, 
manager  of  the  Electrical  Maintenance  Company,  who 
secured  much  of  the  information  by  personal  interviews 
with  Mr.  Matthew  Evans,  one  of  the  original  promoters 
of  the  discovery.  It  is  gratifying  to  learn  that  Canada 
is  not  only  the  scene  of  some  of  the  greatest  achieve- 
ments in  theapplicationsof  electricity,  but  is  also  the  home 
of  some  of  the  most  important  discoveries  relating  to 
the  science. 


The    accident    which  caused   the  death 
Eiec"tric'L.gMi'ng.    °^  '^'-    Alphonse  Girouard,  and   which 

is  referred  to  by  our  Montreal  corres- 
pondent is,  to  say  the  least,  peculiar,  and  so  far  as  the 
electrical  fraternity  is  concerned,  no  entirely  satis- 
factory explanation  has  been  given.  It  appears  that 
two  rival  electric  lighting  companies  had  their  primary 
alternating  lines,  operating  under  a  pressure  of  2,000 
volts,  in  close  proximity.  This  voltage  in  some  way 
came  in  on  the  secondary  mains,  which  normally  were 
at  52  volts.  The  theory  is  advanced  that  the  primary 
wire  came  in  contact  with  a  guy  wire,  and  this  in  turn 
with  secondary  supply  wires,  bringing  the  2,000  volts  in 
on  one  side.  In  order  to  permit  of  the  accident,  the 
inside  wiring  must  have  been  grounded,  so  it  is  sur- 
mised that  the  deceased  stood  on  an  iron  rail  in  front  of 
the  hotel  bar  to  raise  himself  up  sufficiently  to  grasp 
the  socket.  Rain  was  falling  and  a  strong  gale  ot 
wind  blowing  at  the  time,  and  it  is  possible  that  the 
wind  may  have  blown  the  dangerous  wire  into  contact, 
as  the  trouble  patrols  were  unable,  shortly  after  the 
accident,  to  find  high  voltage  in  the  premises.  It  has 
not  been  ascertained  whose  primaries  caused  the 
accident  or  how  they  came  in  contact  with  the  second- 
aries. The  transformers  are  reported  to  have  been 
in  good  order.  The  accident  is  unfortunate,  as 
it  already  has  had  a  tendency  to  make  customers  afraid 
to  turn  on  their  sockets.  It  may  truly  be  said,  how- 
ever, that  the  peculiar  combination  of  conditions  which 
resulted  in  this  accident  will  very  rarely  be  met  with,  and 
are  almost  impossible  in  dwelling  housed.  Neverthe- 
less, it  is  in  the  interest  of  electrical  progress  that  the 
matter  should  be  thoroughly  investigated  and  all  the 
facts  concerning  the  case  placed  fairly  before  the  public. 
This  will  be  the  best  means  of  dispelling  prejudices 
against  electricity  based  upon  erroneous  versions  of  this 
accident. 


The    address    of  the    president  of   the 

Central  station        xt      ..,     -itt      ..  r^i      ^   •      1     a  •    ..* 

Practise  North- Western  Electrical  Association, 

delivered  at  the  eighth  annual  con- 
vention held  in  Milwaukee  on  January  17th,  contains 
food  for  thought  for  central  station  managers.  His 
remarks  were  confined  to  a  review  of  the  conditions 
surrounding  the  operation  of  central  stations.  The 
changes  in  practice  to  which  he  refers  have  had  practical 


February,  1900 


CfiflflDIflpi     EliECTI^ICflli     ^SIEWS 


demonstration  in  Canada  as  well  as  in  the  United 
States,  and  the  suggestions  offered  regarding  operating 
methods  are  likewise  applicable  on  this  side  of  the 
border.  Sketching  the  progress  made  in  central 
station  machinery,  Mr.  Doherty  expressed  the  opinion 
that  the  constant  current  transformer  is  here  to  stay, 
and  that  street  illumination  by  series  alternating  en- 
closed arc  lamps  is  a  decided  improvement  over  the  old 
series  direct-current  open  arc.  The  distribution  ot 
light  is  materially  improved  and  a  more  uniform 
illumination  obtained.  Instances  are  cited  where  two 
central  stations  had  adopted  gas  engines  as  prime 
movers,  using  sizes  as  high  as  650  h.p.  It  might 
be  mentioned  that  in  Ontario  the  Sandwich,  Windsor 
&  Amherstburg  Railway  Company  have  ju<t  installed  a 
150  horse  power  gas  engine  for  operating  their  electric 
road,  to  replace  a  Corliss  steam  engine.  The  president 
referred  to  the  necessity  of  a  better  distribution  of  street 
lighting,  and  his  opinion  is  that  this  may  be  accomplished 
by  the  greater  use  of  the  incandescent  lamp.  He 
thought  there  had  been  little  improvement  in  the  past 
few  years  in  direct  current  methods,  but  this  could  not 
be  said  of  alternating  current  appliances  and  methods. 
In  the  past,  "unaccounted  for  current"  in  alternating 
current  stations  had  often  amounted  to  80  per  cent,  of 
the  output,  but  modern  transformers,  up-to-date 
methods  and  equitable  rates  promised  to  reduce  this 
loss  to  an  almost  negligible  quantity.  The  average 
central  station  was  handicapped  for  four  reasons, 
namely,  improper  and  insufficient  education  of  opera- 
tors, poor  accounting,  lack  of  capital,  and  inequitable 
rates.  He  strongly  recommended  the  further  education 
of  present  employees.  When  speaking  of  employees, 
Mr.  Doherty  might  have  gone  further  and  said  that  the 
remuneration  which  is  sometimes  given  to  those  in 
charge  of  electrical  appatatus  is  not  such  as  could  be 
expected  to  induce  such  persons  to  put  forth  their 
greatest  efforts  towards  self  improvement  and  the 
welfare  of  the  business.  The  subject  of  municipal 
ownership  was  discussed  at  some  length.  The  con- 
clusion reached  was,  that  the  main  protection  against 
municipal  control  lies  in  educating  the  people  with 
regard  to  its  fallacies. 


The  Proposed  Dodge 


We  have  had  the  opportunity  of  ex- 
Teiephone  Company  amining  the  prospectus  of  the  Dodge 
of  Canada,  Ltd.  jeigphone  Company  of  Canada,  Limit- 
ed, and  the  circular  letters  accompanying  the  same. 
Some  of  the  features  of  this  prospectus  seem  to  call  for 
particular  mention  and  enquiry.  The  first  of  these  is, 
that,  while  the  company  has  not  yet  been  granted  a 
charter  or  completed  its  board  of  directors,  it  is  solicit- 
ing from  the  public  applications  for  stock,  such  applica- 
tions to  be  accompanied  by  a  deposit  of  10  per  cent., 
a  further  payment  of  25  per  cent,  to  be  made  upon 
allotment,  and  the  balance  subject  to  call  as  required. 
These  deposits  accompanying  applications  for  stock 
will,  it  is  stated,  be  deposited  in  the  Imperial  Bank  of 
Canada  in  Toronto  in  the  name  of  the  trustee  of  the 
proposed  company.  We  do  not  observe  that  the  name 
of  this  trustee  is  printed  in  the  prospectus.  The  only 
names  there  printed  appear  to  be  those  of  the  bankers, 
the  solicitors,  and  the  promoter  of  the  proposed  com- 
pany. Can  a  company  thus  organised  legally  accept 
applications  for  shares  and  payments  on  account  of 
stock  thus  applied  for  ?  The  prospectus  states  :  "  The 
ordinary  telephone  system  has  been  materially  improved 


by  Mr.  Burton  R.   Dodge,  of  Post    Mills,    Vermont,   an 
inventor  of  marked  ability,  and  a    gentleman   possessed 
of  a  lengthy    experience    in    the    practical    operation   of 
telephone  lines.      These    improvements    are    completely 
protected    by    patents  ;     the    number    ot    his    Canadian 
patent  being  60, gi 2,  and  ot    the    United    States   patent 
606,803.      A""^    ■'    's    now    proposed    to    incorporate    a 
company    under    the   Joint    Stock    Companies    Act    to 
operate  Mr.  Dodge's  improved  invention  in    the  city  of 
Toronto,  and  elsewhere    in    the    Dominion    of   Canada, 
with    the    ample    capital    of    $3,000,000,     divided    into 
3,000,000  shares  of  one  dollar    each.      One-half  of  this 
gross  number,  or  1,500,000  shares,  will    be  set  apart  in 
8  per  cent,   fixed,    cumulative    preference  shares — divi- 
dends   payable    half-yearly  ;    and    the    remainder,    the 
other    1,500,000    shares    will    be    written     as    ordinary 
stock  under  the  direct  control  ot  Mr.  Burton  R.  Dodge, 
his  heirs,  or  assigns."     If   we    rightly    understand   the 
meaning  of  the  latter   clause    of   the    above   paragraph 
copied  from  the  prospectus  of    the    proposed  company, 
the    purchase    by    Mr.  Burton    R.    Dodge    of    a  single 
share  of  stock,  in  addition  to  the  1,500,000  shares  which 
are  to  be  transferred  to  him  in  exchange  for   the  use  of 
his  patents,  would  give  that  gentleman  entire  control  of 
the  company.      This  understanding  of    the    terms  of  the 
prospectus    seems    to     be    verified     by    the    following 
additional  clause  in  the  prospectus  :    "  A  rapacious  and 
unscrupulous  monopoly  has  in    various    instances  else- 
where destroyed  all    immediate    chance  of  competition, 
either  by  buying  up  a  controlling  interest  in   the  stock, 
or  by  paying  a  lump  sum   for   the   stoppage  of  the  busi- 
ness ;    and    with    the  view    of   preventing    such   a  cul- 
mination   in    connection    with     the     operation     of    this 
company,    Mr.    Dodge    will    retain    the    controlling    in- 
terest   in    the    stock."     Another    clause   to     which    we 
desire  to  direct  attention  reads  as  follows  :     "All  appli- 
cations   for    shares    should    be    made    upon    the    form 
attached  to    this  prospectus,   and    should    be   promptly 
forwarded    to  the    bankers    of  the   company,    together 
with  the  ten  per    cent,  payable    on  application.      But  if 
no  allotment  of  stock    be    made,  such    deposit  shall  be 
returned  less  such  expenses  as    may    be   incurred  up  to 
that  time."     It  is  here  clearly  stated  that    the  company 
assumes  the  right,  even  in  cases  where  no    allotment  of 
stock  is  made,  to  retain  such  amount  of  the  applicant's 
deposit  as  may  be  considered    necessary,  to    be  applied 
to    the    payment    of   expenses    incurred.      What    is    to 
regulate     the     amount    of    the    expenses,     and     what 
guarantee    has    the    applicant    that    the    whole    of    his 
deposit  will  not  be  held  by  the  company  and   applied  to 
expense    account  ?     What    right    has    a    company    to 
retain  the  money  of  an  applicant    whose   application  for 
stock  has  not  been  granted  ?     The  form  of    application 
for  stock  reads  as  follows  :    "  I  hereby  request  that  you 
will    allot    me  ....  shares    of   one   dollar    each    in    the 
proposed     Dodge     Telephone    Company    of    Canada, 
Limited,  upon  the  terms  and    subject  to  the  conditions 
mentioned  in  the  prospectus."     Thus,  the  applicant  for 
stock,    when    signing    his    application    agrees   that   the 
stock  shall  be  issued    "upon   the  terms   and   subject   to 
the  conditions  mentioned  in  the  prospectus."     It  would 
be  interesting  to  learn  how  many  applications   for  stock 
have  been  received  by    the  promoters  of   this   proposed 
company. 

Mr.  Thos.  fackson,  for  fourteen  years  manager  at  Stratford, 
Ont.,  tor  the  Bell  Telephone  Co.,  has  retired,  owing  to  advanced 
years.      He  has  been  succeeded  by  Mr.  J.  H.  Martin. 
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ELECTRIC  POWER  TRANSMISSION. 

The  publishers  of  the  Electrical  World  and  Eng-ineer, 
New  York,  have  issued  a  second  edition  of  that  valu- 
able work  "  Electric  Power  Transmission,"  by  Louis 
Bell,  Ph.D.,  Mem.  Inst.  Elec.  Eng.  The  first  edition 
was  printed  in  January,  1897,  3""^  ^^'^s  very  favorably 
received,  but  the  changes  that  have  taken  place  since 
in  the  art  of  electrical  power  transmission  called  for  an- 
other edition.  The  book  contains  fourteen  chapters, 
classified  as  follows  :  Elementary  Principles  ;  General 
Conditions  of  Power  Transmission  ;  Power  Transmission 
of  Continuous  Currents  ;  Some  Properties  of  Alternat- 
ing Currents  ;  Power  Transmission  by  Alternating  Cur- 
rents; Current  Reorganizers ;  Prime  Movers;  Hydraulic 
Development  ;  The  Organizations  of  a  Power  Station  ; 
The  Line  ;  Line  Construction  ;  Centres  of  Distribution; 
The  Commercial  Problem  ;  The  Present  State  of  High 
Voltage  Transmission.  In  this  latter  chapter  is  recorded 
such  change  in  practice  as  has  taken  place  during  the 
three  years  intervening  between  the  two  editions.  The 
most  important  advance,  it  is  stated,  has  been  in  the 
matter  of  power  transmission  at  very  high  voltage  and 
to  long  distances. 

By  permission  of  the  publishers  we  give  below  extracts 
from  this  chapter  : 

Much  of  our  knowledge  of  the  subject  is  due  to  the 
exhaustive  tests  made  by  Mr.  Ralph  D.  Mershon  at  Tel- 
luride,  Col.  These  are  fully  described  in  a  paper  by 
Mr.  C.  F.  Scott  before  the  American  Institute  of  Elec- 
trical Engineers.  Briefly,  the  essential  points  established 
are  as  follows  : 

With  first-class  glass  or  porcelain  insulators  there  is 
little  to  fear  in  the  way  of  leakage  in  good  weather  up 
to  say  50,000  volts,  unless  the  insulators  break  from 
mechanical  causes.  Rain  and  snow  seldom  cause 
trouble,  although  of  course  they  may  do  so.  Dry  air, 
snow  and  clean  water  are  tolerable  insulators,  although 
dirt  of  any  kind  on  the  insulators  is  to  be  feared.  Cross- 
arms  and  pins  should  be  filled  to  prevent  infiltration  of 
moisture.  There  is  good  reason  to  believe  that  oil  insu- 
lators are  quite  needless,   and  they    certainly  are  apt  to 
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Thousands  of  Volts. 
Fig.   I. 

accumulate    dirt  without   giving  any  compensating    ad- 
vantage. 

Loss  of  energy  through  leakage  over  the  surface  of  the 
insulator  is  very  trifling — perhaps  not  more  than  two  or 
three  watts  per  insulator,  even  at  50,00  volts  between 
lines.  In  bad  weather  this  is  likely  to  increase  ;  but  the 
leakage  itself  tends  to  dry  the  surface  of  the  insulators, 
and  while  if  high  voltage  is  suddenly  thrown  on  a  line 
leakage  ma)'  cause  immediate  trouble,  gradually  raising 
the  pressure  to  the  full  working  point  tends    to    correct 


this  difliculty,  and  there  is  no  trouble  experienced. 
Rain  is  the  only  thing  likely  to  cause  difTiculties,  unless 
we  except  a  heavy  snow  storm,  and  neither  is  much  to 
be  feared  at  40,000  to  50,000  volts,  although  above  this 
point  troubles  increase  rapidly.  A  heavy  sea-fog,  with 
salt-laden  atmosphere,  is  serious,  however,  as  has  been 
shown  on  lines  of  far  lower  voltage  than  the  above,  and 
sometimes  has  caused  the  burning  of  pins,   cross-arms, 
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Thous.-inds  of  Volts. 

Fig.  2. 

and  even  poles.      Sappy  cross-arms  and  poles  have  been 
a  not  uncommon  source  of  damage. 

The  most  interesting  fact  brought  out  in  the  Telluride 
experiments  was  the  leakage  at  very  high  voltage  be- 
tween wire  and  wire  through  the  air — a  true  brush  dis- 
charge akin  to  that  seen  about  the  wires  proceeding  from 
a  big  induction  coil.  At  about  20,000  volts  the  line 
wires  begin  to  show  at  night  traces  of  luminosity,  which 
rapidly  increases  with  the  pressure,  until  at  50,000  volts 
and  upward  the  wires  are  plainly  visible  for  a  long  dis- 
tance, and  the  hissing  sound  characteristic  of  fierce  brush 
discharges  is  audible  at  the  distance  of  a  hundred  feet  or 
more.  This  discharge  involves  a  real  and  quite  consid- 
erable loss  of  energy,  increasing  with  appalling  rapidity 
at  still  higher  voltages.  This  loss  increases  with  rise  of 
voltage,  with  diminution  of  the  distance  between  wires, 
and  with  diminution  of  the  diameter  of  wire.  Any- 
thing on  or  about  the  wire  which  increases  the  electric 
density  at  any  point  shows  as  a  noticeable  brush  dis- 
charge. Fig.  I  shows  the  loss  on  the  Telluride  circuit, 
2]^  miles  in  total  length,  with  line  wires  at  diflferent 
distances  apart  on  the  poles.  The  curves  begin  to  turn 
upward  at  between  40,000  and  50,000  volts,  and,  once 
the  elbow  of  the  curve  is  past,  rise  very  fast. 

It  is  clear  that  this  phenomenon  sets  a  real  physical 
limit  on  high-voltage  transmission  of  a  sort  not  hitherto 
realized.  A  loss  of  say  2  k.w.  per  mile  of  wire  is  a 
pretty  serious  matter  on  a  long  line,  even  when  the 
total  energy  transmitted  is  very  considerable,  and 
obviously  in  any  practical  case  of  transmission  the 
voltage  must  be  kept  well  below  the  elbow  of  the  leak- 
age curve.      Hence  the  wires  should  be  kept  well  apart. 

As  might  have  been  expected,  the  shape  of  the  E.  M.  F. 
wave  given  to  the  line  is  a  very  important  matter  under 
these  circumstances.  Fig.  2  illustrates  this  fact  in  a 
sufficiently  startling  manner.  By  changing  from  a  non- 
siruisoidal  wave  of  the  peaked  type  to  a  wave  nearly 
sinusoidal  the  elbow  of  the  curve  was  pushed  up  from 
40,000  volts  to  60,000  volts  under  conditions  otherwise 
the  same.  For  such  work  there  is  every  possible 
reason  for  using  the  sine  wave  on  account  of  this 
leakage  effect  as  well  as  for  other  practical  reasons 
already  set  forth.  But  even  with  favoring  conditions 
leakage  must  be  reckoned  with,  and  present  data 
indicate  that  in  nearing  50,000  volts  one  is  on  dangerous 
ground  quite  aside  from  any  questions  of  insulators  or 
apparatus.  We  cannot  expect  to  improve  the  dielectric 
strength  of  the  air,    and  although    the    conditions    may 
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be  improved  by  using'  good-sized  wires  when  conditions 
permit,  or  perhaps  by  heavily  insulating  the  wires,  thus 
both  increasing  their  diameter  and  somewhat  improvini 
the    general    insulation,    it    is    quite     probable    that     a 
limitation  of  voltage  from    this    cause    is  an  unpleasant 5^ 
reality. 

With  proper  precautions,  however,  there  seems  to  be 
no  very  grave  difficulty  in  working  at  40,000  to  50,000 
volts.  Besides  the  Telluride  experiment,  in  which  the 
short  line  mentioned  was  worked  steadily  for  a  month 
at  50,000  volts  without  serious  interruptions,  there  has 
now  been  in  operation  for  over  a  year  a  commercial 
transmission  over  55  miles  at  a  working  pressure  of 
40,000  volts.  This  is  the  plant  of  the  Telluride  Trans- 
mission Co.  at  Provo,  Utah.  The  power  is  utilized  for 
driving  the  Mercur  mills  and  other  work  in  connection 
with  a  large  mining  property.  The  generating  plant 
consists  of  a  pair  of  750  k.w.  three-phase  generators, 
directly  connected  to  turbines.  They  run  at  300  r.p.m., 
giving  60  alternations,  800  volts.  The  raising  transfor- 
mers of  250  k.w.  each  are  set  up  in  the  star  connection 
with  the  neutral  points  of  both  primary  and  secondary 
grounded.  The  line  involves  a  rather  tough  bit  of 
mountain  construction,  reaching  an  extreme  altitude  of 
over  10,000  feet.  The  insulators  are  of  glass  and  of 
ample    dimensions,  7  inches  in  diameter. 

This  plant  has  done  good  steady  work  ever  since  it 
was  started.  It  has  not  been  exempt  from  troubles,  of 
course,  but  there  have  been  no  serious  breakdowns. 

In  ordinarily  dry  weather  the  line  has  uniformly 
worked  well — as  well  as  lines  at  a  much  lower  voltage. 
In  rainy  weather  there  has  been  some  trouble  from 
leakage,  sometimes  enough  to  blow  the  fuses.  In 
almost  every  instance  of  line  trouble  the  cause  has  been 
found  to  be  a  broken  insulator — cracked  from  strain  or 
smashed  by  a  bullet.  The  first  time  the  author  crossed 
the  continent  on  power  transmission  business  he  re- 
ceived a  vivid  idea  of  the  bullet  as  a  factor  in  the 
situation,  for  nearly  every  switch  target  between  Kan- 
sas City  and  Los  Angelos  had  from  one  to  a  dozen 
bullet  holes  in  it. 

The  Provo  plant  has  been  in  operation  since  Feb- 
ruary, i8g8,  and  in  spite  of  the  terrific  voltage  and 
occasional  difficulties  on  the  line  it  has  done,  and  is 
doing,  exceedingly  good  service.  Such  pressure,  how- 
ever, must  be  regarded  as  somewhat  experimental,  and 
it  should  be  borne  in  mind  that  the  kind  of  work  on 
which  it  is  employed  is  such  that  trivial  disturbances 
are  not  noticed  much,  and  brief  interruptions  at  in- 
frequent intervals  are  not  serious — simply  annoying. 
What  a  similar  plant  would  do  in  the  way  of  furnishing  a 
gfeneral  service  of  light  and  power  is  still  problematical. 

An  innovation  which  has  found  some  favor  is  the  use 
of  generators  wound  to  deliver  directly  10,000  to  12,- 
000  volts.  Such  machines  are  always  built  with 
stationary  armatures  and  revolving  fields.  Prior  to  the 
introduction  of  this  construction,  generators  for  such 
pressures  were  out  of  the  question,  but  there  are  now 
in  use  eighteen  of  these  high-voltage  machines,  nearly 
all  above  500  k.w.  capacity,  which  are  uniformly  doing 
good  service.  The  ultimate  economy  of  this  practice  is 
not  yet  clear.  One  set  of  transformers  is  saved,  re- 
ducing the  loss  about  2.5  per  cent.,  while  on  the  other 
hand  the  very  large  insulation  space  required  tends  to 
considerably  reduce  the  capacity  of  generators  of  given 
dimensions.  Exact  figurrs  cannot  be  had,  since  the 
intrinsic  merits  of  the  matter  are  mixed  up  with  com- 
mercial considerations  involving  the  competitive  and 
advertising  value  of  novelty,  the  question  of  adaptation 
of  standard  sizes  and  speeds,  and  other  matters  which 
are  of  temporary  rather  than  permanent  importance. 
It  is  the  author's  impression,  however,  that  when  these 
matters  are  eliminated  there  will  prove  to  be  little  or 
no  difference  in  cost,  including  depreciation  and  effici- 
ency, between  the  high-voltage  machine  and  a  low- 
voltage  one  plus  the  raising  transformers.  At  present, 
inasmuch  as  the  high-voltage  generators  are  excellent 
and  reliable  machines,  their  use  is  advantageous  so 
long  as  a  good  bargain  can  be  driven  as  to  price  as 
compared  with  the  low-voltage  machine  and  its  raising 
•  ansformers.      Although   none    of    these    high-voltage 


enerators    have    been    long    enough    in    use    to  get    a 
;ij  definite  idea  of  their  liability  to  electrical  troubles,  there 
MS  not  much  to  be  feared  in  view  of  our    present    know- 
ledge of  insulation. 

The  phenomena  of  line  capacity  and  inductance,  re- 
sonance, unbalancing  of  three-phase  transmission  cir- 
cuits, and  divers  other  unpleasant  things  which  are 
theoretically  present  on  long-distance  or  high-voltage 
lines,  have  been  shown  by  experience  to  be  of  no  sen- 
sible account  in  a  well  designed  and  constructed  plant. 
Line  inductance  and  the  rest  are,  of  course,  always  with 
us,  but  from  an  operative  standpoint  they  are  not 
at  all  serious  at  any  pressure  or  distances  now  in 
use.  They  must  be  considered  and  taken  into  account 
just  like  ohmic  resistance  and  line  insulation,  but  are 
not  material  obstacles  at  any  voltage  or  distance  yet 
tried. 

As  regards  the  generation  and  distribution,  the  work 
in  this  country  is  about  equally  divided  between  the 
two-phase  and  three-phase  systems,  the  latter  being 
rather  in  the  majority.  As  might  be  anticipated,  there 
is  found  very  little  difference  in  the  general  properties 
of  the  two  systems,  the  tendencj  being  to  use  two- 
phase  in  many  cases  where  an  existing  alternating 
lighting  system  is  to  be  supplied,  and  three-phase  for 
heavy  motor  work  or  when  the  whole  system  is  in- 
stalled de  novo,  although  neither  this  nor  any  other 
plan  is  consistently  adhered  to  in  practice. 

The  generating  and  transforming  units  have  been 
steadily  increasing  in  voltage  and  capacity.  Some  2,- 
500  k.w.  transformers  have  recently  been  ordered  for 
the  Niagara  plant,  while  those  of  several  hundred  kilo- 
watts are  common  enough.  Barring  the  general  objec- 
tion to  putting  teo  many  eggs  in  one  basket,  this 
tendency  is  a  good  one,  giving  units  at  once  cheaper 
and  more  efficient. 

Accessory  apparatus  has  hardly  kept  pace  with  the 
general  progress  of  the  art.  Switchboard  applian- 
ces for  high-voltage  work  are  notably  undeveloped 
into  standard  forms.  They  have  particularly  suffered 
from  the  too  common  straining  after  compactness.  A 
liberal  factor  of  safety  is  always  a  good  thing,  and  no- 
where is  it  more  necessary  than  in  dealing  with  voltages 
such  as  are  used  in  electrical  power    transmission. 

The  question  of  frequency  is  gradually  settling  itself. 
Except  in  plants  intended  mainly  or  entirely  for  use  with 
rotary  converters,  a  frequency  of  about  60  alternations  is 
the  general  rule,  and  this  is  the  figure  adopted  in  the  great 
majority  of  transmission  plants.  In  those  intended  for 
general  distribution  of  power  and  light,  the  lighting  sets 
a  lower  limit  to  the  frequency  that  must  be  respected. 
In  the  neighborhood  of  30  alternations  incandescent 
lighting  becomes  decidedly  troublesome,  and  if  alternat- 
ing arcs  are  to  be  used  the  frequencies  must  be  kept  above 
40  alternations.  On  the  other  hand,  induction  motors 
give  the  best  results  at  moderate  frequency,  say  not  over 
50 — 60  alternations  at  the  most.  All  these  facts  point  to 
the  advisability  of  keeping  within  moderate  limits,  and 
the  usual  60  alte-rnations  is  for  moderate  distances  and 
ordmary  distributions  very  satisfactory.  In  the  writer's 
judgment,  it  is  rather  high  for  heavy  long  distance  work — 
45  or  50  alternations  would  be  rather  better,  but  there  is 
no  excuse  whatever  for  going  as  low  as  30  alternations  ex- 
cept when  rotary  converters  are  the  principal  load  and  no 
lighting  whatever  is  to  be  done  for  the  transmission  lines. 

In  this  connection  it  is  well  to  call  attention  to  the 
fact  that  alternating  arc  lamps,  particularly  of  the  in- 
closed type,  are  now  in  a  fairly  satisfactory  state,  and 
that  the  series  arc  is  being  very  largely  replaced  by  con- 
stent-potential  arcs,  often  inclosed,  working  off  the  ord- 
inary lighting  system.  It  therefore  appears  probable 
that  special  devices  for  arc  lighting  will  form  a  less 
troublesome  feature  of  transmission  work  than  hitherto. 

The  induction  motor  has  come  into  wider  and  wider 
use  as  transmission  plants  have  increased  in  number, 
and  particularly  the  larger  sizes  have  been  well  developed. 
These  very  large  induction  motors  are  particularly  valu- 
able for  hard  service  and  starting  with  considerable  loads, 
although  in  view  of  the  value  of  synchronous  motors  in 
improving  the  power  factor  of  transmission  plants,  these 
latter  machines  are  not  likely  to  be  entirely  superseded. 
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Branch  Office  of  the  Canadian  Electrical  News, 
New  York  Life  Building, 

February  6th,  1900. 
The  Star's  recent  editorial  anent  recent  civic  elections  is  sill  very 
well  in  its  way,  but  some  of  the  "electrical"  items  in  same  are 
worthy  of  comment.  Take  overcrowding  of  cars  ;  This  is  the 
"  whole  truth  and  nothing  but  the  truth,"  and  the  systems  at  Ot- 
tawa, Quebec,  and  Toronto  simply  make  Montrealers  ashamed  of 
their's  To  see  a  car  going  up  Windsor  street  hill  with  the  back 
platform  so  overwhelmed  with  humanity  as  to  cause  the  rear 
fender  supports  to  scrape  on  the  cobble  stones  (in  some  cases 
even  the  rear  lower  step  is  scraping  on  the  ground),  is  disgraceful, 
to  say  nothing  of  the  rear  motor  then  doing  70  per  cent,  of  the 
work  and  the  front  motor  nearly  lifted  off  the  rails.  To  say  that 
the  public  won't  stop  getting  on  is  absurd  ;  if  the  conductor  refuses 
to  move  his  car  until  late  crowders  step  off,  the  balance  of  the 
passengers  inside  would  probably  take  care  of  the  result  ;  if  not, 
then  call  a  policeman,  and  in  Montreal — CALL  LOUD.  Then 
cheap  light.  This  item  deserves  a  word  of  protection  for 
the  illuminating  companies.  .As  to  public  arc  service  it  is  an  open 
rumor  that  it  cost  so  much  to  secure  the  contract  that  even  at 
alleged  high  figures  there  has  not  been  much  profit  in  it  for  the 
company  who  got  it.  Taking  the  incandescent  service,  it  is  well 
known  that  there  are  two  large  competing  companies,  both  bas 
ing  their  price  list  at  3(  of  a  cent  per  ampere-hour  at  a  pressure 
of  50  volts,  one  company  offering  a  cash  discount  of  3313'  percent., 
and  the  other  40  per  cent.  Surely  there  is  not  much  to  complain 
of  here,  and  I  think  other  cities  will  agree  with  this,  and  wish  they 
were  as  well  fixed.  The  question  of  povyer  rates  for  motors  has 
not  been  touched  upon,  but  here  again  there  is  little  or  no  cause 
for  complaint.  We  may  be  higher  than  some  other  cities  for  small 
power  units,  say  from  ^  to  3  h.  p. ,  but  for  large  powers  we  are 
certainly  as  good,  and  for  extra  large  motors  away  better  off.  Last- 
ly, be  it  remembered  that  our  city  council  are  doing  their  best  to 
tax  everything,  almost  down  to  the  glass  insulators  and  tie  wires. 

A  shocking  accident  was  that  which  resulted  in  the  death  of 
Alphonse  Girouard  a  hotelkeeper,  doing  business  at  176  Vinet 
street.  It  seems  that  the  wife  of  the  deceased,  while  about  to 
turn  on  an  incandescent  light,  felt  a  slight  electric  shock.  Calling 
her  husband,  she  asked  him  to  turn  on  the  light.  He  had  no 
sooner  taken  hold  of  the  lamp  than  he  sank  down  with  a  groan. 
The  electric  current  held  him  so  fast  that  the  assistance  of  three 
men  was  required  to  extricate  him.  Before  a  physician  arrived  he 
had  expired.  The  accident  is  attributed  to  the  crossing  of  a  high 
pressure  wire  with  the  wire  which  entered  the  house  of  the  deceas- 
ed. An  examination  of  the  premises  failed  todisclose  thecauseofthe 
accident,  and  it  is  more  than  likely  that  this  matter  will  never  be 
fully  explained,  as  well  as  others,  such  as  :  why  insurance  inspect- 
ors should  be  so  particular  as  to  fire  risk  without  looking  at  life 
risk  ;  why  lighting  companies  should  be  so  careful  to  have  por- 
celain tubes,  etc.,  yet  not  look  out  for  "  grounds  ;"  why  the  pro- 
cess of  resuscitation  is  not  resorted  to,  and  promptly,  to  persons 
hurt  in  this  manner. 

The  Bell  Telephone  Company  have  lately  installed  a  private 
exchange  for  the  Merchants  CottonCompany  in  this  city  ;  the 
signals  in  some  departments  being  inaudible  owing  to  the  rumble 
of  machinery,  here  lake  the  form  of  a  relay  drop  closing  a  circuit 
through  a  red  lamp,  thus  making  a  visual  signal  that  party  is 
desired. 

I  It  would  be  interesting  to  know  just  what  is  the  longest  distance 
we  can  talk  to  direct  over  the  Bell  Telephone  Company's  wires 
with  success.  Perhaps  some  of  the  readers  in  their  employ  will 
enlighten  us.  In  a  recent  advertisement  the  Bell  people  couple 
Quebec  with  Omaha  and  Montreal  with  Key  West,  which,  of 
course,  can  be  taken  "  cum  grano  sails,  "  but  if  going  in  for  "  so 
much  "  they  might  as  well  be  killed  for  a  sheep  as  a  lamb,  and 
make  it  Winnipeg  with  Valparaiso. 

The  order  for  a  600  k.  w.  D.C.  A.C.  generator,  secured  by  the 
Westinghouse  people  from  the  Quebec  Street  Railway  and  Light 
and  Power  Co.,  has  been  filled.  It  is  understood  that  this  gener- 
ator will  be  installed  at  the  power  house  adjacent  to  Montmorency 
Falls  and  utilized  to  run  the  trolley  road  to  St.  Annes  de  Beaupre, 
that  is,  as  soon  as  the  old  Quebec,  Montmorency  and  Charlevoix 
Railway    is   arranged  for  electric  transportation  instead  of  steam. 


Ths  generator  in  question  is  said  to  stand  14  feet  in  height.  A 
"  rotary  "  will  probably  be  placed  at  the  St.  Annes  end  of  the  line, 
with  usual  step-up  and  step-down  transformers  for  suitable  volt- 
ages. 

The  astonishing  electrical  activity  last  fall  (as  foretold  by 
your  correspondent)  is  only  now  beginning  to  abate.  The  mild 
weather  was  a  boon  to  construction  firms,  as  it  is  impossible  to 
expect  wiremen  to  get  through  the  usual  amount  of  work  in  a 
given  time  with  their  fingers  half  frozen.  Complaints  as  to  fall 
business  are  not  forthcoming  from  either  the  supply  men  or  con- 
struction firms,  and  the  outlook  for  the  balance  of  the  winter  (gen- 
erally a  slack  time)  is  more  favorable  than  is  usually  the  case. 

Instead  of  the  expensive  alarm  clock  bell  ringing  outfits,  if  one 
with  any  knowledge  of  electricity  will  only  remember  that  the 
winding  thumb  key  on  all  nickle  alarm  clocks  keeps  turning  when 
the  alarm  is  ringing,  he  can  easily  use  it  to  operate  some  form  of 
circuit  closer,  and  with  the  addition  of  a  few  feet  of  wire,  a  belli 
and  dry  battery,  have  a  good  "  awakener.  " 

Would  the  Boers  be  "  shocked  "  that  the  Hague  Conference 
had  overlooked  this  ?  Coulpe  arc  light  dynamos  used  for  the 
search  light,  in  series,  "to  required  voltage,"  ground  one  pole, 
and  connect  the  other  to  the  protective  enclosure,  viz.,  barb  wire 
fence  ! 

Square  wire  is  coming  into  vogue  largely  for  the  purpose  of  in- 
creasing the  kilowatt  capacity  of  certain  alternating  generators 
which  have  machine  wound  coils,  allowing  of  such  an  exchange 
being  made.  It  is  easily  seen  that  the  corners  being  filled  in  is 
quite  an  advantage  over  the  ordinary  round  wire,  and  in  many 
cases  the  gain  is   great  enough  to  warrant  going  to  the  expense. 

The  dry  goods  establishment  of  Bernier  &  West,  corner  of  St. 
Catharines  and  University  streets,  was  recently  damaged  by  fire 
to  the  extent  of  $30,000.  The  local  press,  as  usual,  announced 
that  the  fire  was  supposed  to  have  been  caused  by  electric  wires. 
The  report  of  the  Fire  Underwriters'  Association,  however,  was 
that  "  there  is  no  evidence  to  the  effect  that  the  fire  wias  caused 
by  electric  wires  ;  on  the  contrary,  the  fire  seems  to  have  started 
on  the  second  flat  in  the  vicinity  of  a  sewing  machine."  The  ver- 
dict of  three  experts,  one  of  them  perhaps  the  most  capable  man 
in  the  country  on  the  question  of  electrical  fires,  was  unanimous 
on  the  above  point.  If  electrical  firms  would  adopt  some  form  of 
reprisal,  say  in  the  shape  of  cancelling  advertisements,  it  might 
make  certain  newspapers  who  are  so  fond  of  ascribing  fires  to 
electricity  without  any  proof,  a  little  more  careful. 


THE  TORONTO  ELECTRIC  LIGHT  COMPANY. 

The  Toronto  Electric  Light  Co.  are  about  to  enter  upon  a  num- 
ber of  extensive  improvements  for  the  purpose  of  extending  and 
perfecting  their  service. 

They  have  recently  purchased  a  block  of  land  adjoining  the  east 
side  of  their  present  properly,  having  a  frontage  of  150  feet  on  the 
Esplanade  and  extending  1,064  '^s'  southward  to  the  wind  mill 
line.  It  is  the  intention  to  erect  immediately  on  this  land  a  large 
machine  and  repair  shop,  and  a  little  later  on  a  new  power  station 
in  which  will  be  installed  direct  driven  units  of  single  phase  alter- 
nators, of  750  kilowatt  capacity  each,  of  the  Canadian  General 
Electric  Co.'s  type,  for  incandescent  lighting. 

The  present  machine  shops  will  be  removed  to  allow  of  the  ex- 
tension of  one  of  the  present  power  stations  to  accommodate  four 
more  Heine  boilers  with  a  total  capacity  of  1,500  h.  p.,  one  verti- 
cal marine  type  compound  engine  of  1,500  h.  p.  capacity,  and  a 
single  phase  alternator  of  500  kilowatt  capacity. 

The  company  have  had  plans  and  specifications  prepared  for  a 
steel  steamer  of  600  tons  capacity,  to  be  used  for  bringing  coal 
from  American  ports. 


LARGE  ORDER  FOR  ELECTRICAL  APPARATUS. 

One  of  the  largest  and  most  interesting  industries  in  Canada  is 
that  of  the  Dominion  Iron  &  Steel  Company,  ofSydnej-,  C.B. 
They  purpose  operating  practically  their  entire  plant  electrically, 
and  have  just  placed  .an  order  with  the  Canadian  General  Electric 
Company  for  a  complete  electrical  outfit,  consisting  of:  Three 
500  kilowatt  250  volt  direct  driven  generators  ;  one  too  kilowatt 
Booster  set,  direct  driven  by  motor  ;  two  60  kilowatt  single  phase 
alternators,  direct  driven  by  motors,  mounted  on  same  base  with 
alternators  ;  three  No.  12  125  light  brush  arc  dynamos,  direct 
driven  by  motors  ;  250  D.  C.  series  enclosed  arc  lamps,  and  a 
complete  equipment  of  marble  panel  switchboards  and  wiring  sup- 
plies. This,  together  with  an  order  for  two  125  kilowatt  direct 
connected  units,  recently  placed  with  the  same  company,  constitutes 
one  of  the  largest  orders  ever  given  in  Canada  for  electrical 
apparatus.  j- 
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I  TELEGRftPHa"^  TELEPHONE  | 

THE  COPENHAGEN  "  AUTOMATIC  " 
TELEPHONE  CALL  BOXES.* 

In  December,  1898,  the  Automafic  Telephone  Com- 
pany, of  Copenhaofen,  began  erecting  telephones  on 
the  "  penny-in-the-slot "  principle.  At  the  present 
date  there  are  about  465  instruments  connected  to  the 
telephone  exchange,  and  this  number  is  being  gradu- 
ally increased.  These  telephones  are  placed  in  nearly 
all  public  buildings  and  theatres,  and  also  in  a  number 
of  houses  where  people  live  in  flats.  The  test  of  about 
a  year's  use  has  shown  that  these 
instruments  are  thoroughly  reli- 
able. The  inventors  are  Mr.  L. 
M.  Ericsson,  of  Stockholm,  and 
the  manager  of  the  Danish  com- 
pany Mr.  Sophus  Ritter.  Com- 
pared with  the  call-box  instru- 
ments employed  in  this  country, 
the  chief  advantages  of  this  sys- 
tem are  : 

1.  The  exchange  can  only  be 
called  up  after  a  coin  (10  ore, 
about  2^c.)  has  been  dropped  in; 
this  prevents  a  deal  of  unneces- 
sary trouble  at  the  exchange. 

2.  In  case  the  exchange  can- 
not connect  through,  the  coin  is  recovered  by  pressing 
a  button. 

3.  Ringing  off  is  avoided,  as  this  is  performed  auto- 
matically by  replacing  the  receiver  on  the  hook. 

4.  By  special  arrangements  for  receiving  extra  coins, 
telegrams  can  be  forwarded  through  the  exchange. 

Fig.  I  shows  arrangement  for  receiving  the  coin. 
This  is  dropped  in  at  A,,  and  passes  through  the  flat 
tube  R,  into  the  receptacle  B,.  S,  and  S,  are  two 
forks,  pivoted  on  O,  and  O^  and  insulated  from  one 
another.  When  a  coin  is  resting  in  B,  it  connects  S, 
and  S2,  thus  completing  the  circuit  through  the  mag- 
nets I  to  the  exchange  (see  Fig.  2),  and  the  latter  can 
now  be  rung  up  in  the  usual  way. 

After  receiving  the  caller's  demand  and  making  the 
engaged  test,  the  operator  at  the  exchange  answers 
either  "Connected"  or  "Engaged."  In  the  first 
event  the  caller  pushes  the  button  k,  and  the  coin  drops 
through  the  passage  R^,  strikes  the  gong  K, 
and  falls  into  B,.  The  operator  at  the  exchange  hears 
the  coin  strike  against  the  gong,  and  only  then  con- 
nects through.  If  the  reply  "  Engaged  "  has  been  re- 
ceived, the  button  k^  is  pressed  and  the  coin  is  returned 
through  the  passage  R3  into  the  box  B3  placed  on  the 
outside  of  the  telephone,  whence  the  caller  can  recover 
it. 

The  connections  are  shown  in  Fig.  2.  When  not  in 
use  the  receiver  hangs  on  the  hook  N,  and  contact  is 
made  between  a^  and  a,.  The  one  pole  of  the  mag- 
nets I  is  in  direct  connection  with  the  line  Lj,  while  the 
other  line,  L„  is  broken  beeween  S,  and  S^.  After  a 
coin  has  been  dropped  in,  the  circuit  through  the  mag- 
nets is  completed  through  O,  S,,  the -coin  Sj  O,  a, 
Naj,  and  aj  to  line  L^,  and  the  exchange  can  be  called 
in  the  usual  way.      On  taking  the  receiver  oif  the    hook 


X  the  circuit  is  broken  between  a^  and  a,,  and  contact 
is  made  between  a^  and  a^,  and  the  connections  are 
the  same  as  in  a  usual  telephone. 

When  the  receiver  is  replaced  on  the  hook  the  line 
Lj  is  connected  through  a^  and  a,  to  earth,  and  the 
clearing  signal  is  given  automatically  at  the  exchange  ; 
this  is  arranged  on  the  "  ringing  through  "  principle. 

Telegrams  are  telephoned  to  the  operator  at  the  ex- 
change, and  he  telephones  the  amount  to  be  paid.  The 
necessary  coins  are  then  dropped  through  two  slots  at 
the  right-hand  top  corner  of  the    instrument  ;    nn    their 


way  they  strike  against  gongs,  by  means    of    which  the 
operator  can  control  the  amount  paid  in. 

The  apparatus  is  mounted  in  oak  cases,  and  on  the 
outside  of  these  are  illustrated  instructions  for  the 
public. 

AMERICAN  TELEPHONE  PRACTICE. 

The  above  is  the  title  of  a  very  valuable  work  just 
issued  by  the  American  Electrician  Company,  120 
Liberty  street.  New  York.  The  author,  Mr.  Kempster 
B.  Miller,  M.E.,  is  recognized  as  an  authority  on  tele- 
phone matters,  and  has  presented  in  a  concise  manner 
the  general  principles  of  telephony,  the  design  and  con- 
struction of  commercial  apparatus,  the  circuits  connect- 
ing such  apparatus  into  operative  systems,  and  the 
methods  used  in  the  construction,  operation  and  main- 
tainance  of  these  systems.  The  book  contains  458 
pages,  divided  into  33  chapters  and  containing  357 
illustrations.  The  subjects  treated  include  :  History 
and  Principles  of  the  Magnetic  Telephone  ;  The  Tele- 
phone Receiver  ;  Transmitters  ;  Batteries  ;  Commercial 
Calling  Apparatus  ;  Self-Restoring  Switch-board  Drops; 
Transfer  Systems  ;  House  Systems  ;  Distributing 
Boards  ;  Overhead  and  Underground  Cable  Construc- 
tion, etc. 


The  Dominion  government  has  decided  to  proceedat  once  wilh 
the  construction  of  the  telephone  line  from  Allin  to  Quesnelle,  to 
connect  with  the  eastern  telegraph  sj'stem,  so  that  messages  can 
be  sent  direct  by  wire  to  Dawson.  Mr.  J.  B.  Charleston  will  have 
charge  of  the  work. 

The  Bell  Telephone  Company  have  recently  made  improve 
menls  in  their  exchange  at  -Acton,  Ont.,  having  installed  a  new 
combined  local  and  long  distance  switchboard  and  made  other 
improvements.  The  work  was  executed  by  Messrs  H.  E.  Fair- 
bank  and  Joseph  Curzon.     The  loca!  manager  is  Mr.  A.  T.  Brown. 
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ICE,  NATURAL  AND  ARTIFICIAL,  AND  REFRIGERAT- 
ING MACHINES.* 
Bv  E.  J.   Philip. 

Ice  is  the  solid  crystalline  form  which  water  assumes  when  ex- 
posed to  a  sufficiently  low  temperature.  Natural  ice  assumes 
different  forms,  such  as  hoar  frost,  snow,  hail,  and  as  we  usually 
see  and  recognize  it  in  sheets  of  ice  on  our  rivers  and  lakes.  Na- 
tural ice  is  also  to  be  seen  on  a  gigantic  scale  in  glaciers  and  ice- 
bergs far  north.  To  give  an  idea  of  the  gigantic  scale  in  which 
nature  works  in  the  matter  of  ice-making,  an  iceberg  observed  by 
Sir  John  Ross  and  Lieut.  Peary  was  2  !4  miles  long,  2  1/5  miles 
broad,  and  153  feet  high.  The  mass  above  water  was  apparently 
150  million  tons,  and  the  total  mass,  calculated  from  what  appear- 
ed above  the  water,  must  have  been  1,500  million  tons,  and  this 
was  not  an  unusually  large  berg.  You  will  see  by  this  that  nature 
does  what  we  cannot  do. 

I  will  give  a  short  description  of  the  manner  in  which  ice  forms 
and  show  the  wise  provision  of  Providence  in  connection  there- 
with. As  the  temperature  of  the  air  falls  the  surface  water  in  a 
lake  or  river  gradually  cools  ;  as  it  cools  it  becomes  heavier  and 
sinks,  due  to  the  laws  of  expansion  and  contraction.  The  warmer 
water  takes  its  place  and  is  in  (urn  cooled  and  sinks.  This  pro- 
cess goes  on  until  all  the  water  in  the  lake  reaches  a  temperature 
of  4°  C.  or  39.1°  F.  At  this  point  water  has  reached  its  maximum 
density;  if  its  temperature  continues  to  fall  it  will  expand.  In 
cooling  fiom  4°  C.  to  zero,  the  surface  water  cools  first,  expands, 
and  remains  on  top.  This  is  surely  a  wise  provision  of  Providence, 
for  if  it  was  not  for  this  exception  to  an  almost  universal  rule,  all 
our  rivers  and  lakes  would  freeze  at  the  bottom  first  and  the  accumu- 
lated heat  of  summer  would  never  thaw  it  out,  because  it  would 
only  melt  a  little  on  top,  and  then,  as  it  got  warmer,  it  would 
expand  and  remain  there  and  convection  could  not  take  place  in 
heating  as  it  does  in  cooling  from  the  top.  Convection  can  only 
take  place  in  heating  by  applying  the  heat  at  the  bottom.  If  the 
water  froze  at  the  bottom  we  would  have  no  fish,  or  in  fact  any 
life  on  this  planet,  as  the  large  bodies  of  water  have  a  great  deal 
to  do  with  life  on  earth. 

There  is  one  feature  about  melting  ice  that  should  be  thoroughly 
understood,  and  that  is  the  fact  that  if  you  take  ice  at  a  tempera- 
ture of  «ay  zero,  chop  it  up,  take  it  into  a  room  and  let  it  melt,  you 
will  observe,  if  you  place  a  thermometer  in  the  ice  and  watch  it,  that 
it  will  rise  from  zero  or  whatever  it  was  at  until  it  reaches  the 
freezing  point  0°  C.  or  32  F.,  and  at  this  point  the  temperature 
will  stop  rising,  no  matter  what  heat  be  around  the  vessel. 
This  is  why  the  freezing  point  of  water  is  easily  fixed,  as  it 
remains  there  at  that  temperature  until  all  the  ice  is  melted. 
Ice  by  itself  behaves  as  solids  do,  expands  by  heat  and  contracts 
when  cooled. 

Ice  will  melt  at  a  slightly  different  temperature  if  subjected  to 
pressure,  as  shown  by  Thompson  &  Helmhollz,  but  it  is  only  the 
fraction  of  a  degree,  so  it  does  not  affect  any  operation  that  we 
are  ^connected  with.  In  the  upper  provinces  of  India  water  is 
frozen  on  cold  clear  nights  by  putting  it  out  in  porous  vessels,  or  in 
bottles  wrapped  in  wet  cloths.  The  water  in  these  cases  freezes 
by  virtue  of  the  cold  produced  by  its  own  evaporation  (or  by  the 
drying  of  the  moistened  wrapper).  In  Bengal  the  natives  have  a 
more  elaborate  scheme  for  forcing  or  aiding  the  natural  condi- 
tions— pits  are  dug  about  two  feet  deep  and  filled  three-quarters 
full  of  dry  straw,  on  which  are  set  flat  porous  pans  containing  the 
water  to  be  frozen.  Exposed  to  a  cool  dry  gentle  wind,  the  water 
evaporates  at  the  expense  of  its  own  heat  and  cooling  takes  place 
with  sufficient  rapidity  to  overbalance  the  influx  of  heat  from 
above  through  the  cool  dry  air,  or  from  below  through  the  dry 
non-conducting  straw.  These  are  only  aids  to  nature,  and  in  this 
country  where  we  can  store  ice  the)-  are  unnecessary.  Freezing 
mixtures,  such  as  the  familiar  salt  and  snow,  sulphate  or  phos- 
phate of  sodium,  and  dilute  nitric  acid,  have  been  used  to  produce 
an  intense  cold,  but  I  will  pass  over  these,  as  they  have  no  relation 
to  this  article  or  to  practical  refrigeration  to-day. 

The  demand  for  ice  for  domestic,  medicinal  and  other  purposes 
has  led  not  only  to  the  development  of  an  organized  ice  trade, 
but  to  the  invention  of  machines  for  ice-making  and  for  the  more 
economical  refrigeration  of  rooms  or  buildings  than  can  be  done 
with  ice  no  matter  how  cheap  it  can  be  obtained.  These  machines 
are  of  the  greatest  value  to  countries  where  there  is  no  natural 
supply  of  ice,  but  they  have  advantages  over  ice  in  the  cooling  of 
rooms  for  storage  that  are  of  as  great  benefit  as  the  cooling  effect 
itself.  All  ice  machines  of  any  practical  value  can  be  grouped 
under  two  heads,  viz.,  those  that  utilize  the  lowering  of  tempera- 
ture that  follows  the  rapid  expansion  of  a  compressed  gas,  and 
those  that  make  use  of  a  like  cooling  effect  that  results  from  the 
volatilization  of  some  liquid.  In  machines  of  the  first  type  the  gas 
usually  employed  is  atmospheric  air,  which  is  first  compressed  to 
three  or  four  atmospheres,  and  then  cooled  by  circulating  water 
or  other  means.  It  is  then  allowed  to  expand,  and  the  heat  neces- 
sarily absorbed  during  expansion  is  drawn  either  from  the  water 
to  be  frozen  or  from  brine  that  does  not  freeze  at  ordinary  freez- 
ing temperature  and  thus  becomes  a  vehicle  for  storing  or  convey- 
ing the  cold,  so  to  speak.  In  1849  Gorrie  constructed  such  a 
machine,  but  it  was  unsatisfactory,  principally  because  of  not  cool- 
ing and  drying  the  air  properly.      Kirk's    machine,    patented    in 
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1863,  and  Windhaussen's  in  1870,  were  more  efficient.  Windhaus- 
sen  exhibited  one  at  Vienna  Exposition  that  produced  30  cwts.  of 
ice  per  H.  P.  at  a  cost  of  20  cents  per  cwt.  The  mode  of  opera- 
tion of  this  machine  is  as  follows  ;  The  air  is  compressed  in 
one  end  of  a  cylinder,  then  cooled,  passes  to  the  other 
end  of  the  cylinder,  and  is  admitted  for  a  portion  of  the  stroke  ; 
the  supply  then  being  cut  off  and  the  air  expanded  during  the 
rest  of  the  stroke  ;  this  reduces  it  to  a  low  temperature.  Part  of 
this  cold  air  is  used  for  cooling  purposes,  and  another  portion  of  it 
is  used  for  cooling  the  heated  air  after  expansion.  The  air 
that  passed  to  Ihe  refrlgerrtor  is  forced  on  by  more  air  coming  in  ; 
and  after  passing  over  the  course  is  forced  back  to  the  compres- 
sor side  of  the  piston,  still  comparatively  cool,  where  it  is  again 
compressed,  cooled,  expanded,  and  the  circulation  kept  up  con- 
tinually. Such  machines  to  work  economically  must  have  large 
cylinders  with  tight  fitting  pistons  working  with  little  friction, 
easy  and  perfect  working  valves.  These  conditions  are  a  most 
impossible  to  obtain  or  maintain,  consequently  they  are  almost  a 
failure.  Another  of  this  kind  of  machme  was  invented  in  Glas- 
gow, using  as  Ihe  cooling  agent  the  gas  distilled  from  carbon- 
aceus  shale.  The  gas  was  compressed  to  120  lbs.,  and  after 
cooling  and  expanding  was  carried  off  and  used  as  fuel.  This 
machine  is  not  used  for  the  production  of  ice  but  for  refrigeration, 
and  has  been  used  successfully  on  board  ship  (recompressing  the 
gas,  of  course)  for  preserving  meats,  etc. 

Among  the  machines  of  the  second  class  there  is  a  great 
variety  of  construction  because  of  the  difference  in  the  property  of 
the  liquids  used,  viz.,  water,  sulphuric  ether,  bi-sulphate  of  car- 
bon, ammonia,  melhylic  ether,  sulphuric  acid,  and  even  other 
substances  have  been  employed  as  refrigerating  agents.  In  all 
cases  it  is  the  latent  heat  of  vaporization  that  is  utilized,  and  did 
the  efficiency  of  ihe  method  depend  only  on  this,  water  would  un- 
doubtedly be  the  best  material  on  account  of  the  great  latent  heat 
of  its  vapor  ;  but  as  important  as  this  is  the  pressure  and  tempera- 
ture at  which  the  liquid  boils.  As  early  as  1755  Dr.  Cullen  froze 
water  by  its  own  evaporation  in  a  vacuum.  This  method  was 
developed  by  others,  but  can  only  be  used  for  producing 
small  quantities  of  ice  and  has  no  practical  value.  The 
same  objection  applies  to  sulphuric  ether,  bi-sulphate  of 
carbon  or  any  substance  which  boils  under  ordinary  alETios- 
pheric  pressure  at  temperatures  above  the  air.  Ether  boils 
at  34.8°  C.,  bi-sulphate  of  carbon  at  46.2°  C,  and  their 
vapor  pressures  are  respectively  .377  and  .267  of  an  atmosphere. 
They  volatize  more  readily  than  water  and  require  a  com- 
paratively slight  vacuum  to  render  their  evaporation  sufficiently 
rapid  for  refrigerating  purposes.  Naphtha,  gasolene  and  chymo- 
gene  have  been  used  in  place  of  ether,  but  ether  is  the  best,  while 
having  the  objection  that  it  is  hard  to  prevent  I'iakage,  con- 
sequently it  is  hard  to  maintain  a  vacuum.  It  has  also  the  ten- 
dency to  change  itself  into  less  volatile  vapors.  The  great 
characteristic  of  ice  machines  that  employ  ammonia,  melhylic, 
ether  or  sulphuric  acid,  as  compared  with  those  of  the  ether  type, 
is  the  fact  that  they  work  at  increased  instead  of  diminished 
pressures,  since  these  substances  are  gaseous  at  ordinary  tem- 
peratures and  pressures,  and  require  for  the  liquefaction  either 
the  production  of  low  temperatures  or  the  application  of  high 
pressures.  I  might  just  state  here  that  the  boiling  point  of 
ammonia  is  38.5°  C,  its  vapor  pressure  as  taken  from  a  table  at 
10°  is  6. 1  atmospheres,  at  20°  8.5  atmospheres,  and  at  30°  11.6 
atmospheres.  The  boiling  point  of  melhylic  ethers  is  23.65''  C, 
and  its  pressure  in  atmospheres  at  the  same  temperatures  as  given 
for  ammonia  is  3.5,  4.8  and  6.5.  Sulphuric  acid  boils  at  10.68°  C, 
and  its  pressure  in  atmospheres  is  2.3,  3.2  and  4.5  at  the 
respective  temperatures  of  10°,  20°  and  30°.  You  can  see  by 
these  figures  at  once  the  reason  or  cause  of  the  refrigerating 
action  of  these  liquids? 

The  ammonia  machine  is  the  best  known  in  this  city,  and,  in 
fact,  many  do  not  know  that  there  are  other  agents  that  can  be 
used  in  place  of  ammonia.  I  will  now  try  to  make  the  action  of 
mechanical  refrigeration  plain  to  you.  We  know  that  if  we  heat 
a  liquid  until  it  evaporates,  it  will  absorb  a  quantity  of  heat  that 
is  not  accounted  for  by  the  thermometer;  that  is,  latent  heat.  We 
know  if  we  suddenly  reduce  the  pressure  on  boiling  water  that  is 
under  high  pressure  it  will  lurn  into  steam.  This  latent  heat 
evaporates  it.  Now,  if  we  can  get  a  liquid  at  low  temperature  that 
will  evaporate  into  a  gas  at  ordinary  temperature,  all  we  have  to 
do  is  to  compress  it.  That  will  give  it  a  pressure,  thereby  increas- 
ing the  boiling  point;  then  if  we  cool  this  by  the  application  of 
water  we  have  a  liquid  at  a  lower  temperature  than  is  due  to  its 
pressure.  If  we  now  reduce  the  pressure  we  will  reduce  the  tem- 
perature at  which  the  liquid  will  boil,  consequently  it  will  boil  on 
the  reduction  of  pressure.  Now,  to  boil,  it  must  have  heat  just 
as  water  has,  but  as  no  heat  is  applied  it  must  take  up  heat  from 
surrounding  objects.  This  is  mechanical  refrigeration.  In  the 
ammonia  machine  the  gas  is  compressed  thereby,  raising  its  pres- 
sure and  temperature.  This  gas  passes  from  the  compressor  to  a 
set  of  pipes  over  which  cold  water  is  running  ;  this  cools  the  gas 
and  liquefies  it  or  a  portion  of  it.  If  it  is  then  allowed  to  expand 
from  high  pressure  to  a  low  pressure,  it  will  in  expanding  evapor- 
ate, and  in  evaporating  it  will  take  up  heat  from  whatever  sur- 
rounds Ihe  pipes  containing  it,  that  is,  the  air,  I herebj- cooling  the 
room.  If  the  pipes  are  surrounded  by  water  it  will  freeze  ;  if  by 
brine  it  will  cool    it  down,  and  this    brine  can  be   pumped    to  any 
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part  of  the  buildincf  where  it  is  not  suitable  or  safe  to  use  direct 
expansion  of  ammonia  for  coohng',  and  tlie  brine  will  do  the  cool- 
ing instead.  After  the  ammonia  has  expanded  and  evaporated  to 
a  gas  it  is  returned  to  the  compressor  carrying  the  heat  it  picked 
up  during  expansion,  and  the  compressor  squeezes  the  heat  out  of 
it,  so  to  speak,  or  makes  it  show,  and  it  goes  ou  through  this 
cycle  continuously.  This  system  is  known  as  the  compression 
system,  and  the  cycle  of  compression,  condensation  and  expan- 
sion as  explained  before  embodies  the  whole  principle. 

There  is  another  system,  known  as  the  absorption  system. 
This  system  I  will  not  go  into  to-night.  I  have  tried  to  make 
these  few  remarks  as  simple  as  possible,  and  to  use  no  tech- 
nical terms  other  than  what  anyone  can  understand.  I  have 
not  touched  on  the  application  of  refrigerating,  which  would  take 
up  a  paper  in  itself. 


BOILER  FEED  WATER.' 

Bv  J.    M.    WlLLJAMS. 

This  subject,  one  especially  interesting  and  very  important  to 
all  users  of  steam  plants,  will  be  treated  under  four  heads  :  Water 
in  the  abstract ;  Water  as  we  find  it;  Water  for  the  boiler;  Water 
in  the  boiler. 

At  the  commencement  of  this  survey  of  the  subject  in  hand, 
among  the  items  to  be  borne  in  mind  is  the  axiom  "matter  is  in- 
destructible." It  will  appear  later  on  how  this  idea  applies  to  the 
subject.  Illustrating  this,  j-our  attention  is  directed  to  what 
occurs  when  a  match  is  struck,  the  friction  rubs  oft'  the  coating 
which  protects  the  phosphorus  with  which  the  sulphur  is  tipped 
and  warms  the  phosphorus  up  to  the  igniting  point  ;  it  bufsts  into 
flame  and  ignites  the  sulphur  ;  it  in  turn  sets  fire  to  the  wooden 
splint,  and  it,  as  you  see,  burns  first  to  charcoal,  and  it  in  turn  to 
ash.  None  of  the  material  or  the  elements  of  the  material  are 
annihilated — they  are  still  in  the  room  and  in  their  altered  form 
and  condition  will  form  part  of  the  atmosphere.  Some  will  con- 
dense on  the  objects  or  walls  of  this  room,  some  will  be  inhaled 
by  us  and  be  absorbed  into  our  system  or  condensed  on  our  clothes 
and  be  carried  away  with  us,  but  not  destroyed,  not  annihilated, 
only  separated  from  the  combination  in  which  they  existed  as  a 
perfect  match  and  recombined  as  a  trace  of  phosphorus  acid,  a 
trace  of  sulphuric  acid  and  the  same  of  carbonic  acid,  gases,  and 
a  little  ash  containing  the  silica,  potash  lime,  etc.;  we  thus  have 
all  the  material  that  formed  the  match,  every  atom  still 
exists. 

Water  in  the  Abstr.^ct. — Water,  the  familiar  fluid,  is  a  chem- 
ical combination  of  two  gases,  hydrogen  and  oxj'gen  ;  it  may  be 
made  from  these  two  gases  and  it  may  be  resolved  again  into  its 
original  elements.  This  may  be  done  by  electric  force  or  chem- 
ical action  or  by  heat.  These  dissimilar  disintregrating  forces 
will  make  and  unmake  water.  The  apparatus  which  is  used  to 
illustrate  the  electrical  decomposition  of  water  will  demonstrate 
the  proportion  of  its  two  elements  ;  two  glass  tubes  filled  with 
water  and  inverted  over  two  terminals  from  a  battery  will  be 
slowly  filled  with  gas  displacing  the  water  and  one  lube  will  be 
found  to  have  twice  the  volume  of  gas  of  the  other.  This  larger 
quantity  will  be  found  to  be  hydrogen,  and  this  proportion  will  be 
maintained  as  long  as  the  decomposition  lasts  ;  this  proportion  is 
that  of  volume.  Two  volumes  of  hydrogen  combine  with  one 
volume  of  oxygen.  The  weight  of  these  volumes  is  in  the  ratio 
of  two  to  sixteen,  and  each  unitor  atom  of  oxygen  weighs  sixteen 
times  as  much  as  one  unit  or  atom  of  hydrogen.  In  the  chemical 
decomposition  of  water,  such  as  the  familiar  one  of  forming  acety- 
lene gas  from  carbide  of  calcuim,  the  oxygen  is  taken  up  by  the 
metallic  element  and  the  hydrogen  set  free,  also  in  the  case  of 
adding  water  to  metallic  sodium  or  potassium. 

Water  as  we  find  it. — This  would  naturally  suggest  the  large 
reservoirs  of  the  earth,  oceans,  seas,  lakes,  rivers,  etc.,  and  the 
supplies  in  the  form  of  snow  and  rain.  These  different  supplies 
of  water  vary  between  the  two  extremes  of  pure  and  heavily 
charged  with  salt.  Some  lake  waters  are  chemically  pure,  and 
the  extreme  is  reached  in  the  Dead  Sea,  where  we  find  the  water 
simply  loaded  with  salt.  Water  is  recognized  as  the  universal 
solvent — it  will  dissolve  to  a  greater  or  less  extent  nearly  every- 
thing. The  familiarity  of  this  calls  for  little  illustration,  but  it  may 
be  mentioned  that  solids,  liquids  and  gases  are  dissolved  by  it. 
One  example  will  be  well  recognized  in  the  case  of  dissolved  gas, 
that  of  soda  water. 

Water  for  the  Boiler  brings  us  to  the  particular  features  of  I  he 
water  supplies  above  mentioned.  If  will  be  accepted  that  water 
for  the  boiler  should  be  clean,  it  also  should  be  free  from  avoidable 
contaminations  of  injurious  nature.  The  water  supply  will  be  of 
such  a  quality  as  the  composition  of  the  soil  and  the  nature  of  the 
deposits  in  the  locality,  and  any  chemical  refuse  must  be  prevent- 
ed if  possible  from  getting  into  the  supply.  It  will  be  found  that 
in  some  cases  the  soil  yields  much  matter  to  the  stream  flowing 
over  it,  and  it  occurs  that  water  contaminated  in  one  locality  will 
be  freed  from  its  dissolved  material  by  passing  through  a  locality 
having  a  different  composition  of  soil.  In  iron  districts  water 
will  often  be  found  freed  from  those  elements  which  are  destruc- 
tive to  boilers,  the  metallic  deposits  having  taken  up  those  ele- 
ments. Some  of  the  substances  which  are  thus  found  in  water 
supplies  are  there  because  of  the  decomposition  of  ihe  material 
forming  the  water  course  by  the  action  of  the  water  itself ;  in 
other  cases  it  occurs  that  the  district  is  of  volcanic  origin,  or  it 
may  be  the  remains  of  ancient  ocean  beds,  or  the  accumulations 
of  large  deposits  of  organic  matter,  bogs,  marshes,  etc.  We  may 
here  consider  the  nature  of  the  substances  which  we  find  in  water 
supplies.  The  usual  ones  are  chlorides,  sulphates,  carbonates 
and  nitrates,   the  elements  so  combined  being  calcium  lime,  mag- 
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nesium,  sodium,  potassium,  ammonium.  Metallic  compounds 
also  in  particular  localities  will  include  some  of  the  heavy  metals, 
such  as  lead,  copper,  etc.  These,  like  the  above,  are  carriers  of 
injurious  elements  and  are  not  dangerous  excepting  from  forming 
deposits  in  the  boiler.  Another  form  in  which  water  receives  sub- 
stances which  may  have  bad  effects  is  in  gaseous  condition  in  the 
air  ;  froin  this  source  ammonia  will  carry  into  water  chlorine  and 
sulphur.  Carbonic  acid  gas  and  even  free  nitric  acid  are  sub- 
stances which  are  features  of  the  atmosphere,  and  to  a  greater  or 
less  extent  injurious  constituents  of  a  water  supply. 

Referring  to  volcanic  deposits  having  a  tendency  to  affect  the 
w-ater  in  their  neighborhood,  it  may  be  mentioned  that  so  acid  are 
some  streams  from  the  sulphuric  acid  formed  from  the  sulphur 
that  the  copper  sheeting  of  vessels  is  cleaned  of  oxide  and  the 
copper  made  bright  by  the  solvent  action  of  the  acid  in  the  water, 
and  in  certain  rivers  of  this  continent  it  is  esti.nated  that  thous- 
ands of  tons  of  sulphuric  acid  pass  annually  into  the  sea,  and  it  is 
noted  as  a  fact  that  in  the  civil  war  in  .America,  the  telegraph 
batteries  of  certain  localities  depended  on  vitriolic  streams  for 
their  acid. 

Water  in  the  Boiler. — This  part  of  the  subject  brings  altered 
conditions.  Water  in  its  ordinary  state  has  a  temperature  of 
about  40  to  50  degrees  F.,  and  the  solvent  quantity  differs  accord- 
ing to  temperature.  In  many  instances  water  will  dissolve  more 
when  hot  than  cold,  but  conversely  the  earthy  salts  usually  formed 
in  water  supplies  are  precipitated  mainly  because  these  salts  are 
held  in  solution  by  carbonic  acid  gas,  and  this  with  other  gases  is 
much  more  soluble  in  cold  water  than  warm,  and  is  dissipated 
from  hot  water,  with  the  result  of  the  throwing  out  of  solution  of 
the  earthy  salt.  This,  together  with  the  evaporation  of  water 
leaving  the  solids  behind  in  making  stream,  is  the  cause  of  scale 
and  boiler  mud. 

Xot  only  is  the  mud  left  behind,  but  the  elements  which  form 
the  chlorides,  sulphates,  etc.,  reinain  also,  and  these,  under  the  in- 
fluence of  the  high  temperature  in  the  presence  of  moisture,  decom- 
pose with  the  liberation  of  the  radicle  or  acid  part  of  the  substance, 
which  is  then  free  to  act  on  the  iron  plates  or  tubes,  which  it  does 
to  the  sorrow  of  many  a  boiler  owner.  It  will  be  recalled  that  the 
permanency  of  water  was  referred  to  at  the  beginning  of  this 
paper.  We  here  meet  with  the  system  which  operates  when  mat- 
ter is  subjected  to  altered  conditions,  if  the  alteration  is  consider- 
able, to  the  extent  which  we  have  observed  to  occur  in  the  boiler; 
then  the  combinations  which  previously  existed  will  be  broken  up 
and  other  combinations  will  occur — calling  to  mind  the  match — 
and  the  metal  of  the  boiler  is  called  on  to  take  its  part  in  forming 
these  combinations.  A  water  containing  chlorides  is  fed  into  a 
boiler  and  concentrated  by  the  loss  by  evaporation  into  steam  of 
ilio  water.  This  concentration  brings  with  it  the  breaking  up  of 
the  chlorides.  Carbonic  acid  gas  being  present,  free  and  also 
combined,  is  liberated  by  the  decomposing  effect  of  high  tempera- 
ture as  referred  to  already,  and  by  that  law  which  governs  mat- 
ter and  which  couples  atoms,  to  themselves  if  nothing  else  is 
available;  this  carbonic  acid  gas  displaces  the  chlorine  combined 
as  chlorides,  and  this  in  turn  seeking  to  obey  this  law  of  combina- 
tion, unites  itself  to  its  heat  affinity,  the  iron  of  the  boiler  plate. 

It  will  here  be  concluded  that  the  chlorine  having  done  its  best 
or  worst  is  out  of  the  game,  but  no,  chloride  of  iron  is  not  more 
stable  than  chloride  of  calcium,  magnesium,  potassium,  sodium  or 
any  chlorides  which  may  pass  into  the  boiler  in  the  feed  water. 
Chloride  of  iron  will  take  up  oxygen,  which  as  atmospheric  air  is 
taken  into  the  boiler,  dissolved  in  the  water,  and  if  this  were  not 
there  the  water  would  be  called  on  to  furnish  oxygen  and  an  oxy- 
chloride  formed  passing  on  into  a  further  addition  of  ox'ygen,  and 
the  formation  of  an  insoluble  oxide  of  iron  and  the  chlorine  is 
again  on  its  cruel  mission  after  an  atom  of  iron,  and  so  goes  on 
moment  after  moment  to  a  misroscopical  extent,  it  is  true,  but  like 
the  coral  insect,  a  little  at  a  time  if  carried  on  long  enough  will 
accomplish  much.  As  with  the  chlorine,  so  with  the  other  salts  ; 
just  the  exact  changes  and  processes  it  is  not  presumed  to  define, 
but  the  foregoing  will  throw  light  on  the  cause  of  the  corrosion  of 
boilers.  Having  surveyed  to  a  limited  extent  the  origin  of  scale 
and  the  cause  of  corrosion,  we  will  consider  the  action  of  boiler 
purges.  We  have  observed  the  liberation  of  corrosive  acid  ele- 
ments, and  to  neutalize-these  most  purges  are  alkalies,  and  re- 
membering the  decompositions  just  referred  to,  we  can  see  that  if 
these  neutralized  acids  now  in  the  form  of  salt,  generally  a  soda, 
are  allowed  to  remain  in  the  boiler,  we  can  expect  to  experience 
similar  results  again,  calling  apparently  for  more  alkali,  but  the 
precautions  which  will  best  combat  these  dangers  are  emptying  the 
the  boiler,  washing  out  and  filling  with  fresh  water.  This  has  its 
limit,  however,  and  must  of  necessity  be  controlled  by  fuel,  time 
and  circumstances,  but  it  can  be  seen  how  valuable  is  blowing  oft" 
— which  only  deducts  from  the  contents  of  corrosive  matter  in  the 
ratio  of  what  is  blown  off — and  more  especially  cleaning  out. 

[Two  samples  of  boiler  feed  water  were  shown,  one  from  a  sup- 
ply tank  which  showed  presence  of  sulphuric  acid  and  which  had 
been  complained  of  as  being  continually  corroding.  The  other 
sample  showed  chlorides,  both  samples  indicated  by  tests  presence 
of  free  acids.  The  action  of  phosphate  purge  was  also  illustrated 
in  conjunction  with  lime  and  tnagnesia,  showing  precipitation  of 
the  same.] 


At  the  regular  meeting  of  Toronto  No.  1,  Canadian  .Association 
of  Stationary  Engineers,  held  on  the  second  Wednesday  in  Janu- 
ary, there  was  a  good  attendance  of  members.  A  paper  relating 
to  ice  making  and  refrigerating  machines  was  read  by  iMr.  E.  J. 
Philip,  chief  engineer  of  Ihe  T.  Eaton  Co.  This  paper,  which  is 
printed  in  this  issue,  created  considerable  discussion,  and  many 
questions  were  asked  and  explained.  It  has  been  arranged  to  hold 
an  "  At  Home  "  in  the  large  assembly  hall  of  the  Confederation 
Life  Building  on  Wednesday,  February  14th.     The  tickets  are  $1. 
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CANADIAN  STREET  RAILWAY  SYSTEMS. 

During  the  past  month  several  of  the  largest  street 
railway  companies  in  Canada  have  held  their  annual 
meetings.  The  statements  presented,  as  outlined  below, 
show  that  generally  the  business  of  the  year  was  of  sat- 
isfactory character. 

H.\MILTON,    GRIMSBY  &     BEAMSVILLE     ELECTRIC    RAILWAY. 

The  annual  meeting  of  the  shareholders  of  the  Hamil- 
ton, Grimsby  &  Beamsville  Electric  Railway  Company 
was  held  in  the  city  of  Hamilton  on  January  22nd.  Mr. 
A.J.  Nelles,  manager  and  secretary,  submitted  the  fin- 
ancial statement,  which  was  evidently  satisfactory,  there 
having  been  an  increase  of  $1,934.33  in  the  revenue  over 
that  of  1898.  The  revenue  for  1899  was  $44,670.75, 
and  the  disbursements  amounted  to  $27,729.87,  leaving 
$16,940.88  of  a  surplus.  Of  the  surplus  $4,250  was 
paid  in  interest  on  bonds,  $2, 152.24  interest  on  borrowed 
money,  and  $5,665  as  dividends,  quarterly  at  i  1-4  per 
cent.  ;  total,  $12,067.24.  The  balance,  $4,873.64,  added 
to  $2,950.11  brought  forward  from  1898,  made  a  total 
surplus  of  $7,823.75.  The  assets  were  given  as  $277,- 
474.38.  The  liabilities  were  : — To  the  public  $128,702.- 
21,  to  the  shareholders  $113,300  capital  stock,  and 
$35,472. 17  profit  andloss  account.  A  by-law  was  passed 
for  the  issuance  of  $35,472.17  of  stock  to  paid-up 
shareholders,  pro  rata,  this  being  33  1-3  per  cent,  ot  the 
capital  stock,  $113,300.  Officers  and  directors  were 
elected  as  follows  :  C.  J.  Myles,  president  ;  W.J.  Har- 
ris, vice-president  ;  R.S.  Martin,  treasurer;  L.  Bauer, 
A.H.  Myles,  Robert  Ramsay,  R.S.  Morris,  directors. 
Mr.  Morris  was  elected  in  place  of  John  Gage,  sen.,  who 
retired.  Mr.  A.  J.  Nelles  was  re-appointed  manager 
and  secretary. 

LONDON    STREET    RAILWAY. 

The  twenty-fifth  annual  meeting  of  the  London  Street 
Railway  Company  was  held  at  the  company's  offices  in 
London.  The  annual  report,  which  was  read  by  Mr. 
C.E.A.  Carr,  secretary  treasurer,  showed  a  falling  off 
in  gross  revenue,  as  compared  with  the  previous  year, 
of  $53,864. 19,  and  the  working  expenses  exceeded  the 
receipts  by  $6,928.54.  This  was  due  to  a  strike  ot  em- 
ployees which  commenced  on  May  22nd  and  continued 
for  several  months.  The  gross  revenue  for  the  year  was 
$59,947.58,  as  against  $113,81 1.75  for  the  previous  year. 
The  operating  expenses  were  $66,872.10,  an  increase 
over  the  previous  year  of  1.8  per  cent.  The  quarterly 
earning  statement  showed  that  the  revenue  increased 
during  the  first  quarter  of  the  year,  when  there  was  no 
strike,  10.2  per  cent.,  so  that  had  the  system  remained 
in  operation  without  interruption  a  most  satisfactory 
year  would  likely  have  been  the  result. 

The  old  board  of  directors  was  re-elected  :  Mr.  Everett, 
president  ;  Mr.  Smallman,  vice-president  ;  Mr.  Carx, 
general  manager  and  secretary-treasurer,  and  Messrs. 
Moore,  Wasson,  Spencer  and  Broderick,  directors. 

OTTAWA    ELECTRIC    STREET    RAILWAY. 

The  Ottawa  Electric  Railway  Co.  experienced  the 
most  successful  year  in  its  business  history.  The 
statement  presented  at  the  annual  meeting  showed  that 
the  total  number  of  passengers  carried  was  5,833,829, 
an  increase  of  700,000  over  the  previous  year.  The  net 
profit  was  $85,280.37.      Four  quarterly  dividends  were 


paid,  amounting  to  $65,184,  and  the  sum  of  $20,093.37 
was  carried  forward  to  the  credit  of  profit  and  loss.  The 
gross  earnings  for  the  year  were  $263,545.05,  as  com- 
pared with  $231,806.02  in  the  preceding  year.  A  du- 
plicate plant  was  installed  during  the  year,  consisting  of 
a  set  of  horizontal  water  wheels  of  a  capacity  of  1,800 
h.p.,  directly  connected  to  a  generator  of  similar  capac- 
ity. The  Britannia  extension  is  expected  to  be  in 
operation  by  May  ist. 

The  following  were  elected  directors :  Messrs.  T. 
Ahearn,J.  W.McRae, George  P.  Brophy,  Warren  Y.Soper, 
Peter  Whelan,  Thomas  Workman  and  Alex.  Lumsden, 
M.P. P.  At  a  subsequent  meeting  of  the  board  Mr. 
Thos.  Ahearn  was  elected  president,  Mr.  J.  W.  Mc- 
Rae  vice-president,  and  Mr.  James  D.  Eraser,  secre- 
tar)--tr9|aKurer.  Mr.  Redmond  Quain  was  appointedaudi- 
tor. 

TORONTO    STREET     RAILWAY. 

The  eighth  annual  meeting  of  the  Toronto  Street  Rail- 
way Co.  was  held  on  Wednesday,  January  17th.  The 
report  of  the  year  showed  a  net  profit  of  $432,869.43, 
compared  with  $404,738.80  for  the  previous  year.  Out 
of  this  amount,  after  paying  dividends  of  $240,000,  and 
deducting  pavement  charges  paid  to  the  city,  the  sum 
of  $12,869.43  is  left  to  carry  forward.  The  gross  earn- 
ings during  the  year  were  $1,333,542.44,  an  increase  of 
$122,924.20  over  the  preceding  year. 

The  operating  expenses  were  increased  by  1.4  per 
cent  as  compared  with  those  of  1898,  this  being  ascribed 
chiefly  to  a  general  advance  in  the  cost  of  materials.  A 
capital  expenditure  of  $240,000  was  made  for  an  engine, 
generator,  boiler,  rolling  stock,  teed  wires  and  car  sheds. 
During  the  year  80  cars  and  two  electric  sweepers  were 
added  to  the  rolling  stock.  Two  car  sheds,  capable  of 
storing  100  cars,  and  a  brass  foundry  were  built. 

During  the  year  the  company  paid  to  the  city  the  fol- 
lowing amounts  :  Percentage  on  earnings,  $111,425.66; 
pavement  charges,  $64,000  ;  taxes  on  rails,  poles  and 
wires,  $2,641.12  and  on  real  estate  $$9,365.85,  or  a 
total  of  $187,432.63.  In  addition  there  was  also  paid 
the  provincial  tax,  amounting  to  $4,748.21. 

As  shown  by  the  financial  statement,  the  assets  of  the 
company  total  $10,263,615.27,  made  up  as  follows  : 
Road  and  equipment,  real  estate  and  buildings,  includ- 
ing pavements  and  suburban  lines,  $10,089,953.01  ; 
stores  in  hand,  $30,874.87  ;  accounts  receivable,  $19,- 
764.63  ;  cash  in  bank,  $106,210.84,  ^"d  cash  in  hand, 
$16,811.92.  The  liabilities  are  :  Capital,  $6,000,000  ; 
bonds  already  issued,  $2,999,953.33  ;  and  incidentals, 
which,  with  nearly  $1,000,000  carried  to  profit  and  loss, 
bring  the  total  to  $10,263,615.27. 

A  comparative  statement  of  the  last  four  years  is  as 
follows  : 

Gross  earnings — 1896,  $997,273.20  ;  1897,  $1,077,- 
612.53  ;  5898,  $1,210,618.24  ;  1899,  $1,333,542.44. 

Operating  expenses —  1896,  $507,760.31  ;  1897, 
$525,801.25;  1898,  $578,857.26  ;  1899,  $650,324.55. 

Net  earnings — 1896,  $489,512.67  ;  1897,  $551,811.- 
28  ;  1898,  $631,760.98  ;  1899,  $683,217.89. 

Passengers  carried — 1896,  23,537,911  ;  1897,  25,- 
271,314  ;  1898,  28,710,388  ;  1899,  31,826,940. 

Transfers — 1896,  7,354,895  ;  1897,  8,160,022  ;  1898, 
8,287,239  ;  1899,  10,538,279. 

Percentage  of  operating  expenses  to  earnings — 1896, 
50.9  ;  1897,  48.8  ;  1898,  47.4  ;  1899,  48.8. 
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SPARKS. 

An  agitation  has  been  commenced  to  have  the  village  of  Gran- 
ton,  Ont.,  lighted  by  electricity  from  the  power  house  in  the 
village  of  Liican. 

The  Si.  Catharines  Cold  Storage  Co.,  Ltd.,  have  ordered  a  .>o 
horse  power  500  volt  multipolar  motor  from  the  Canadian  General 
Electric  Company. 

Residents  of  Crediton,  Ont.,  are  said  to  be  looking  into  the 
question  of  profitable  investment  in  an  electric  light  plant  for  street 
and  commercial  purposes. 

The  Canadian  General  Electric  Company  are  installing  several 
of  their  two  phase  induction  motors  at  the  works  of  the  Hamilton 
Bridge  Works,  Hamilton,  Ont. 

The  Slade  Electric  Company,  of  Quebec,  has  secured  the  con- 
tract for  electric  wiring  of  the  Franciscan  church,  sacristy  and 
presbytery  on  Grande  .Mlee,  in  Quebec  city.  Nearly  1,000  lights 
will  be  required. 

The  authorities  of  Winnipeg  general  hospital  are  installing  an 
electric  lighting  plant,  and  have  placed  an  order  with  the  Canadian 
General  Electric  Company  for  one  of  their  standard  direct  current 
60  kilowatt  generators  of  the  multipolar  type. 

Application  will  be  made  to  the  Dominion  Parliament  for  an 
act  to  permit  the  BuflFalo  Railway  Co.  to.  acquire  the  assets  and 
franchise  of  the  Niagara  Falls  Park  &  River  Railway  Co.,  the 
Clifton  Suspension  Bridge  Co.,  the  Queenston  Heights  Suspension 
Bridge  Co.,  and  the  Queenston  Heights  Bridge  Co. 

The  Pratt  &  Letchworth  Co.,  of  Buffalo,  who  are  about  to  open 
a  Canadian  factory  for  the  manufacture  of  steel  castings,  etc.,  at 
Brantford,  Ont.,  have  placed  their  order  for  electrical  equip- 
ment with  the  Royal  Electric  Co.  This  order  includes  one  40  h.p. 
and  two  15  h.p.  S.K.C.  induction  motors,  with  transformers  and 
condensers. 

Mr.  F.  B.  Brothers,  well  known  in  street  railway  circles,  returned 
to  Montreal  from  Demarara  last  month.  Mr.  Brothers  is  now 
manager  of  the  Demarara  Electric  Co.,  Limited,  and  his  mission 
is  to  purchase  equipment  for  the  trolley  system  to  be  built  at 
Georgetown,  British  West  Indies,  by  Montreal  capitalists.  He 
states  that  about  15  miles  of  track  will  be  laid  down  in  the  city  and 
that  considerable  extensions  will  be  made  later  on. 

The  South  African  Mutual  Life  Insurance  Co.,  of  Port  Elizabeth, 
Cape  Colony,  has  awarded  the  contract  for  a  complete  electric 
light  plant  to  the  Royal  Electric  Co.,  of  Montreal,  Canada.  This 
plant  consists  of  two  50  h.p.  locomotive  boilers  two  8  x  10  high 
speed  engines, direct  connected  to  two  22}4  k- w.  direct  current  gen- 
erators, a  marble  switchboard  and  a  set  of  storage  batteries,  the 
whole  to  be  installed  in  the  South  African  Mutual  Life  Insurance 
Co.'s  new  premises  at  Port  Elizabeth. 

The  shareholders  of  the  Toronto  &  Suburban  Railway  Co.  held 
their  last  annual  meeling  at  Toronto  Junction  on  January  24th, 
at  which  the  following  directors  were  elected  :  Frank  Turner,  C.E., 
R.  Wilson  Smith,  Robert  B.  Henderson,  Allan  Boyce,  sr.,  E.  P. 
Heaton  and  R.  L.  McCormack.  At  a  subsequent  meeting  of  the 
directors,  Frank  Turner  was  elected  president  and  E.  P.  Heaton 
vice-president.  It  was  decided  to  look  into  the  advisability  of  ex- 
tending the  road  further  into  the  county. 

The  third  annual  session  of  the  International  Mining  Congress 
will  assemble  in  the  city  of  Milwaukee,  Wis.,  on  Thursday,  June 
19th,  1900,  and  continue  for  five  days.  It  is  expected  that  this 
congress  will  be  of  great  importance  in  promoting  the  interests 
of  the  mining  industry.  Large  committees  have  been  appointed,  and 
visitors  will  be  given  every  attention.  Information  regarding  the 
congress  will  be  cheerfully  furnished  by  Mr.  T.J.  Sullivan,  secretary 
of  the  local  executive  committee.  Sentinel  Building,  Milwaukee. 


The  annual  meetings  of  the  Hamilton  Radial  Railway,  Hamilton 
Street  Railway,  and  Hamilton  and  Dundas  Railway,  three  cor- 
porations controlled  by  the  Cataract  Power  Company,  were  held 
on  January  15th,  when  the  following  officers  were  elected  :  Radial 
Railway  Company — John  Patterson,  president  ;  Hon.  J.  M.  Gib- 
son, vice-president ;  J.  Moodie,  treasurer.  Hamilton  Street  Rail- 
way Company— Hon.  J.  M.  Gibson,  president  ;  John  Dickenson, 
vice-president  ;  John  Patterson,  secretary ;  John  Moodie, treasurer. 
Hamilton  and  Dundas  Railway  Company— John  Dickenson,  presi- 
dent ;  J.  A.  Kammerer,  vice-president  ;  J.  Patterson,  secretary  ; 
John  Moodie,  treasurer. 

At  11  o'clock  on  the  night  of  Tuesday,  January  9th,  fire  occur- 
red in  the  power  house  of  the  St.  Jerome  Light  &  Power  Co.,  Si. 
Jerome  Que.,  which  totally  destroyed  their  electric  plant.  On 
Wednesday  afternoon  at  3  o'clock  the  Royal  Electric  Co.  was  in- 
structed by  the  St.  Jerome  Company  to  forward  to  them,  as  quickly 
as  possible,  a  75  k.w.  S.K.C.  generator,  complete  with  exciter 
and  switchboard.  The  entire  outfit  went  forward  that  evening, 
was  received  in  St.  Jerome  Thursday  morning  at  10  o'clock,  the 
destroyed  plant  was  removed,  and  the  new  one  put  in  its  place  and 
the  lights  turned  on  as  usual  at  5  p.m.  on  Friday.  Forty-eight 
hours  after  the  receipt  of  the  order  by  the  Royal  Electric  Co.  in 
Montreal  lights  were  again  burning  in  St.  Jerome.  This  is  quick 
work,  and  shows  what  can  be  accomplished  by  thoroughly  wide- 
awake people. 


MOONLIGHT  SCHEDULE  FOR  FEBRUARY. 


Day  of 
Month. 

Light. 

Extinguish. 

No.  of 
Hours. 

H.M. 

H.M. 

H.M. 

I  .  .  .  . 

P.M.     5.40 

A.M.     6.  IS 

1^-35 

2.  .  .  . 

»         7.00 

"         6.15 

11.15 

3.  .  .  . 

,,         8.00 

"       6.15 

10.15 

4 

g.20 

"    6.15 

8-55 

5 

10.30 

„     6.10 

7.40 

6 

"      "-3° 

//       6.10 

b.40 

8 

A.M.  12.30 

„     6.10 

5-4° 

9.... 

1.30 

„       6. 1 0 

4.40 

10. . . . 

3.00 

„       6.00 

3.00 

11.... 

"           i-jO 

//       6. 00 

2.30 

12  ...  . 

No  Light. 

No  Light. 

13.... 

No  Light. 

No  Light. 

14.... 

No  Light. 

No  Light. 

1  ^. .  .  . 

P.M.     6.00 

P.M.     8. 30 

2.30 

16 

//         6.00 

"       9-30 

3-30 

17    ... 

/>          6.00 

"      1 0-30 

4-30 

18 

'1         6.00 

1,      11.20 

5.20 

iq 

"         6.00 

A.M.    12.00 

6.00 

20. . . . 

n           6.00 

n          1 .  00 

7.00 

21  ...  . 

«            6.10 

//          2.00 

7-SO 

22.  .  .  . 

«           6.10 

„         3.00 

8.50 

23.... 

„           6.10 

/;          4.00 

9-5° 

24.... 

„       6. 10 

//          5.00 

10.50 

25.  .  .  . 

1,       6.10 

"       5-4° 

11.30 

26 

"       6.10 

"       5-4° 

11.30 

27.... 

„       6.20 

"       5-4° 

1 1.20 

2S.... 

6.20 

"       5-4° 

1 1.20 

l^t.^^ 


Power  Factor — 

Complete  Circuit  Series 

Lamps  with  Reg^ulator — .90. 

Manhattan  Regulating  Reactance  Coil. 

Regulator  loss  constant  at  all  loads,  200  watts, 
lators  to  provide  for  any  percentage  of  cir 
10  to  100  per  cent. 

Manhattan  Series  A.  C.  Enclosed  Lamps. 

At  6.6  amp.,  72-volts,  430  watts.      Total  loss  in  lamp,  5  watts. 
Power  Factor  .91.     Efficiency  .99. 
Terminal  and  Arc  Voltage  the  same.      Concentric  mechanism,  but  one  magnet  used 
in  lamp.      No  springs. 
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TRADE  NOTES. 

The  Goldie  &  McCuUoch  Co.,  Limited,  Gait,  Ont.,  recently 
supplied  a  boiler  for  the   Hamilton  Steel  &  Iron  Co.,  Hamilton. 

Waller  E.  H.  Massey  has  purchased  from  the  United  Electric 
Co.,  Toronto,  a  motor   for  operating   fans  at   his  Model   farm. 

Messrs.  Lawry  &  Sons,  pork  packers,  Hamilton,  Ont,,  have 
added  to  their  electrical  equipment  a  7  h.p.  S.K.C.  induction  motor, 
purchased  from  the  Royal  Electric  Co. 

We  are  indebted  to  the  National  Carbon  Co.,  of  Cleveland, 
Ohio,  for  copies  of  their  calendar  for  1900,  accompanying  which 
is  the  moonlight  schedule  for  the  year. 

At  a  meeting  of  belting  manufacturers  and  dealers  held  in 
Montreal  a  fortnight  ago  an  advance  in  prices  was  decided  upon, 
due  to  the  advanced  cost  of  the  raw  material. 

The  Canadian  General  Electric  Co.  have  received  an  order 
from  the  corporation  of  the  town  of  Drummondville,  P.Q.,  for  one 
of  their  standard  45  kilowatt  500  volt  multipolar  generators. 

The  Toronto  &  Hamilton  Electric  Co.,  of  Hamilton  Ont.,  have 
recently  removed  to  larger  premises,  in  which  they  have  installed 
considerable  new  machinery,  which  is  driven  by  electricity. 

The  Calgary  Water  Power  Co.,  of  Calgary,  N.W.T.,  has  been 
compelled  to  increase  its  plant,  and  is  installing  a  150  k.w.  S.K.C. 
two-phase  inductor  alternator,  supplied  by  the  Royal  Electric 
Co.,  of  Montreal. 

The  Gutta  Percha  Rubber  Co.  of  Toronto  are  increasing  their 
electric  lighting  plant,  and  have  ordered  another  50  kilowatt 
generator,  direct  connected  to  an  Ideal  engine,  from  the  Canadian 
General  Electric  Company. 

Messrs.  Ahearn  &  Soper,  of  Ottawa,  Canadian  agents  of  the 
Westinghouse  Electrical  and  Manufacturing  Co.,  are  sending 
out  a  very  neat  paper  knife,  which  will  be  appreciated  for  its  use- 
fulness and  serve  well  the  purpose  of  an  advertisement. 

The  attention  of  the  electrical  companies  is  directed  to  the  ad- 
vertisement of  Mr.  E.  J.  Brown,  of  Brantford,  on  the  last  page  of 
cover  of  this  number,  in  which  he  intimates  that  he  is  in  a  posi- 
tion to  make  repairs  to  all  kinds  of  electrical  apparatus  on  short 
notice. 

The  National  Cycle  &  Automobile  Co.,  who  have  recently  com- 
menced the  manufacture  , of  bicycles,  automobiles,  etc.,  in  the  city 
of  Hamilton,  intend  operating  their  works  by  electricity,  and  have 
placed  their  order  with  the  Royal  Electric  Co.,  of  Montreal,  for 
two  30  h.p.  S.K.C.  induction  motors. 

Messrs  CoUyer   &  Brock,  eleclrical   engineers  and  contractors, 

Montreal,  are  now    engaged  in  installing  350    mcandescent  lights 

and  18  telephones  in  the  residence  of  Hon.  G.  T.  Fulford  at  Brock- 

ville,  Ont.      They  have  also  been  awarded   the  contract  for  fitting 

up  electrically  the  Eastern  Townships  Bank  at  St.  Hyacinthe,  Que. 

The  Canadian  General  Electric  Company  have  received  an  order 

from    the  Trenton    Electric   Company    for  one    of  their    standard 

three-phase   alternators,  250  kilowatt    capacity,   wound   lor  2,300 

j  volts,   together  with  switchboard,  step   up  and  step    down    trans- 

f   formers  and  distributing  panels,   for  their  sub-station  at  Belleville, 

Ont. 

The  gyrator  system  of  flour  milling,  of  which  the  Goldie  &  Mc- 
Cullough  Co.,  Limited,  Gait,  Ont.,  are  the  sole  Canadian  makers, 
is  meeting  with  much  favor  among  millers.  They  have  put  this 
machinery  in  mills  in  nearly  every  province  in  the  Dominion. 
Recently  a  car-load  was  shipped  to  the  Farmers'  Milling  Co.,  Fort 
Saskatchewan,  N.W.T. 

The  town  council  of  Neepawa,  Manitoba,  in  accepting  the 
electric  light  and  power  plant  recently  installed  by  the  Robb  Engi- 
neering Co.,  passed  the  following  resolution  :  "  That  this  council 
have  much  pleasure  in  bearing  testimony  to  the  efficient  manner  in 
which  J.  F.  Porter  has  installed  the  engine  and  boilers  in  connec- 
tion with  our  electric  plant,  and  that  a  copy  of  this  resolution  be 
sent  to  the  Robb  Engineering  Co.  " 

A  completely  equipped  electrical  supply  house  is  that  of  Mr. 
John  Forman,  of  Montreal,  whose  new  quarters  are  at  708  and  10 
Craig  street.  The  building  is  four  stories  high,  beside  the  base- 
ment, and  is  admirably  lighted  and  fitted  up.  In  the  basement  is 
found  the  heavy  goods,  such  as  cables,  conduits,  heavy  wires, 
insulators,  etc-      Mr.    Forman's   private    office    is   located    on    the 


second  floor,  together  with  a  new  laboratory  equipped  with  various 
instruments  for  testing  incandescent  lamps.  In  this  laboratory 
instruments  may  be  tested  b}'  the  public  free  of  charge,  a  privilege 
which  will  no  doubt  be  appreciated  by  users  of  electricity.  The 
two  upper  stories  will  be  devoted  to  manufacturing.  Mr.  Forman 
has  purchased  the  plant  of  the  Canadian  Bryan  Electric  Co.,  and 
will  manufacture  a  complete  line  of  cut-outs,  switches,  rosettes, 
sockets,  etc. 

An  ingenious  arrangement  to  prevent  overcrowding  of  stairways 
and  elevalors  when  entering  or  leaving  a  building  is  used  in  main 
office  of  the  International  Correspondence  Schools,  Scranton,  Pa. 
The  time  of  entering  and  leaving  the  building  is  regulated  by 
clocks  on  each  of  the  five  floors.  On  the  lower  floors  the  clocks 
are  set  correctly,  but  on  theupper  floors  they  are  a  few  minutesslow, 
so  that  the  employees  on  the  lower  floors  are  at  their  desks  before 
those  on  the  upper  floors  are  due  at  the  building.  In  leaving  the 
building  the  employees  on  the  upper  floors  do  not  leave  their  desks 
until  several  minutes  later  than  those  on  the  lower  floors.  Over 
500  people  are  employed  in  the  building,  which  is  used  exclusively 
by  the  International  Correspondence  Schools.  This  institution 
has  over  70  courses  of  instruction  by  mail  audits  students  may  be 
found  in  all  parts  of  the  world. 

The  United  Electric  Company,  Toronto,  report  the  following 
sales  :  The  Tate  Optical  Co.,  Peterboro,  a  motor  for  operating 
their  plant  ;  Ritchie  &  Ramsey,  New  Toronto,  a  dynamo  for  light- 
ing their  works;  Dodge  Mfg.  Co.,  Toronto  Junction,  Ont.,  dynamo 
for  lighting  their  works;  Hamilton  Steamboat  Co.,  dynamo  for 
lighting  the  steamship  Macassa  ;  The  E.  S.  Stephenson  Co.,  St. 
John,  N.B.,  several  motors,  among  others  two  of  8  h.p.,  two  of  6 
h.p.,  and  one  of  2  h.p.  ;  F.  B.  Allan,  of  Toronto,  for  the  Nonsuch 
Mfg.  Co.,  a  15  h.p.  motor  with  which  they  intend  to  operate 
their  manufacturing  plant  ;  Jas.  Fenwick,  Preston,  a  75  light  arc 
dynamo,  with  a  number  of  lamps,  for  lighting  the  town  of  Preston  ; 
J.  Forman,  Montreal,  a  number  of  their  standard  type  motors, 
including  one  of  6  h.p.,  and  one  of  8  h.p.  ;  H.  Phillips,  Toronto,  one 
of  their  6h. p.  standard  type  motors  for  operalinghis  manufacturing 
plant.  The  L^nited  Electric  Company  have  also  just  completed  an 
installation  for  lighting  the  factories  and  yards  of  the  Northumber- 
land Paper  &  Electric  Co.,  of  Campbellford,  Ont. 

ELECTRICAL  REPAIRS 

In  the  large  and  well  equipped  factories  where  the  manufacture  of  electrical 
apparatus  is  carried  out  under  the  piece  work  system,  they  find  that  repair  work  or 
apparatus  sent  in  to  be  repaired  or  rewound  interferes  with  this  system,  and  in  many 
cases  they  would  prefer  not  to  do  this  kind  of  work,  as  it  is  almost  impossible  to  do 
it  with  dispatch  and  at  a  reasonable  price.     Knowing  the  abo\e  to  be  a  fact, 

MESSRS.  FRED  THOMSON  &  CO. 

774  Craig  Street,  MONTREAL,  P.Q. 


have  arranged  their  works  for  re; 
makes  of  dynamos  in  st'.ck,  whic 
factory  is  so  arranged  that  they  c 
the  shortest  possible  time. 


■ir  work  only.     They  keep  armatures  cf  nearly  a 
they  loan  while   repairs  are   being   made.     The 
[)  run  night  and  day,  and  work  can   be   finished  i 
Telephone  Slain  3M9' 


I 


Lubricating  Oils  and  Greases,  Flue 
Gleaners,  Cotton  Waste,  Pipe  Couering, 
Asbestos  Goods,  Rubber  Packings, 
Brass  Goods,  Belting  and  Lace  Leather 


We  Buy  the  Best  and  Sell  at  the  Right  Price.      If  You  Want 
to  Save  Money  and  Get  Superior  Goods  Write  I's. 

THE  WM.  SUTTON  COMPOUND  CO. 

186  Queen  Street  East  -  -  TORONTO 


Victor  Turbines   ' 

OPERATING  DYNASIOS 

That  there  are  more  Victor  Turbines  in  use  supplying  power  for 
electric  generators  than  any  other,  is  due  to  the  mai*y  points  of 
superiority  possessed  by  this  Turbine. 

FEATURES  WORTH  REMEMBERING-^^_^..» 
High  Si)€ed,  Close  Requlation,  Great  Cnxxicitij 

High  Efjiciency,   Perfect  Cylinder  Gate,  Steadif  Motion 


RECENT  PLANTS  INSTALLED  :—Lachine  Rapids  Hy- 
draulic &  Land  Co.,  Montreal,  Que.,  1 2,000  h.p. ;  Chambly  Manu- 
facturing Co.,  Montreal,  Que.,  20,000  h.p.;  West  Kootenay 
Power   &    Light    Co.,    Rossland,     B.C.,    3,000   h.p.;     Dolgeville 


Electric  Light  &  Power  Co.,  Dolgeville,  N.Y.;  Honk  Falls  Power 
Co.,  Ellenvillt,,  N.Y.;  Hudson  River  Power  Transmission  Co., 
Mechanicsville,  N.Y.;  Cataract  Power  Co.,  Hamilton,   Ont. 


CORRESPONDENCE     SOLICITED. 


The  StilwelUBierce  *  Smith^Vaile  Co.    = 
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NEW  OFFICES  OF  THE  CANADIAN  GENERAL 
ELECTRIC  COMPANY. 

Owing  to  the  rapidly  increasing  growth  of  their 
business,  the  Canadian  General  Electric  Company  last 
year  found  that  the  accommodation  at  their  head  office, 
65  to  71  Front  street  west,  Toronto,  had  become  inade- 
quate for  their  needs.  They  consequently  leased 
the  entire  building,  Nos.  14  and  16  King  street 
east,  and  had  it  remodelled  to  suit  their  present  require- 
ments and  also  with  a  view  to  providing  future 
accommodation.  The  alterations  were  completed  about 
the  first  of  September  last,  at  which  date  removal  to 
the  new  premises  was  commenced. 

The  new  offices  are  conveniently  situated  in  the  centre 


electric  light,  power  and  railway  material,  and  general 
supplies,  including  switchboards,  station  and  portable 
measuring  instruments,  motors,  transformers,  enclosed 
arc  lamps,  fan  motors,  electric  cooking  and  heating 
appliances,  and  numerous  other  devices,  many  of  which 
are  shown  in  operation.  Those  who  are  directly  or 
indirectly  connected  with  the  electrical  industry  will  find 
a  visit  to  this  show  room  of  much  interest. 

The  warehouse  is  also  located  upon  the  first  floor  and 
includes  the  second  floor  and  basement,  with  a  total 
floor  area  of  about  17,000  square  feet.  A  large  and 
well  assorted  stock  of  staple  supplies  and  material  is 
carried.  Each  floor  of  this  department  is  connected  by 
a  private  warehouse  telephone  system. 


Canadian  General  Electric  Company,  Toronto. — General  Manager's  Office. 


of  the  business  district  of  the  city.  The  building  is  a 
four  story  one,  with  a  total  floor  space  of  over  25,000 
square  feet.  It  is  equipped  throughout  with  modern 
facilities  and]  a  completeness  of  detail  particularly  suit- 
able for  enabling  the  company  to  meet  the  growing 
demand  and  bettec  serve  the  wants  of  their  customers 
throughout  the  Dominion. 

On  the  ground  floor  are  situated  the  general  manager's 
office,  board  room,  offices  of  the  executive  officials,  and 
the  general  offices.  A  handsome  suite  of  private  offices 
has  also  been  provided  for  the  convenience  of  out-of- 
town  customers,  to  whom  the  company  extend  an 
invitation  to  make  use  of  them  for  business  appointments, 
etc. 

On  the  first  floor  is  a  nicely  arranged  show-room  and 
a  display    of   samples,    representing    a   wide    range    of 


The  entire  third  floor  is  occupied  by  the  engineering 
department,  and  is  laid  out  in  general  office,  designing, 
drafting  and  testing  departments. 

All  of  the  different  departments  and  floors  are  rendered 
easy  of  access  by  means  of  an  electric  passenger  ele- 
vator. Among  other  salient  features  of  the  establish- 
ment may  be  mentioned  a  local  telephone  system  with  a 
central  office  in  the  building,  thus  enabling  every 
department  to  have  direct  communication  with  each 
other  as  well  as  to  outside  points.  A  long  distance 
telephone  and  telegraph  office  (the  Company  having  its 
private  wire  to  the  works  at  Peterboro')  are  also  conven- 
iently located  in  the  general  offices. 

We  might  go  on  indefinitely  dealing  with  the  innu.n- 
erable  details  which  go  to  make  up  the  many  valuable 
appurtenances     and     conveniences     of     these     offices. 
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Lindsay  ;  James 
Kendry,  Peterboro' ; 
H.  J.  Taylor  and  H. 
E.  Larkin,  St.  Cath- 
arines, and  Hon- 
ourable Peter  Mc- 
Laren, Perth. 


CAN.-VDIAN    GtNERAL    ElEl  FRIL     CO-Ml'ANV,    ToRl'.N' TO.  —  \lE\V    OF    WAREHOISE. 

Mention  inight  be  made,  however,  of  the  fact  that  most      to  work  satisfaciorily.     There  are  21 
of  the  building  is    lighted  by  C.  G.  E.   5-ampere    direct 
current  enclosed    arc  lamps.     This    system,    which     is 
generally  conceded  to  be  one  of  the  best  means  of  arti- 
ficial lighting,  is  most  satisfactory. 

For  the  accompanying  views,  showing  the  general 
manager's  office,  general  offices  and  warehouse,  we  are 
indebted    to  the    Canadian   General   Electric  Company. 


CENTRAL  ONTARIO  POWER  COMPANY. 

A  CHARTER  has  been  granted  by  the  Ontario  legisla- 
ture to  the  Central  Ontario  Power  Company,  Limited, 
with  a  capital  ot  $750,000.  The  objects  of  this  com- 
pany are  to  develop  the  Burleigh  Falls  water  power,  to 
carry  on  the  business 
of  an  electric  light, 
heat  and  power  com- 
pany in  Peterboro', 
Lindsay,  and  vicinity; 
and,  subject  to  pro- 
visions of  the  Street 
Railway  Act,  to  con- 
struct an  electric  rail- 
way in  the  town  of 
Peterboro',  village  of 
Ashburnham  and 
townships  of  Smith 
and  North  Mona- 
ghan.  The  incor- 
porators are  :  J.  A. 
Culverwell,  manag- 
ing owner  of  the  Bur- 
leigh  Falls  water 
power  ;  Honourable 
Richard  Harcourt  ; 
Eugene  Coste,  engi- 
neer ;  F.  W,  Bar- 
rett ;  Dr.  Edward 
Adams,  all  of  Tor- 
onto ;  Robert  James 
McLaughlin,       of 


The  twenty-tliird  an- 
nual convention  of  the 
National  Electric  Light 
Association  of  the  United 
Slates  will  open  in  Chi- 
cago on  the  22nd  of 
May  next. 

Mr.  \V.  J.  Clark,  of 
Toronto,  has  made  appli- 
cation 10  the  Ontario 
Legislature  to  construct 
an  electric  railway  from 
Mine  Centre  to  Dryden, 
Ont.,  and  to  acquire 
water  powers  along  the 
proposed  route. 

The  new  electric 
light  plant  installed  by 
the  city  of  Winnipeg 
was  put  in  operation  a 
'  ortnight  ago,  and  is  sa 
arc  lights,  and  the  total 
cost  of  installing  the  system  was  in  the  neighborhood   of  $60,000. 

Mr.  James  Ferguson,  of  New  York,  was  recently  in  Vancouver 
forwarding  a  scheme  to  transmit  electric  power  to  that  city  from 
Slave  river,  20  miles  distant.  It  is  said  that  a  company  has  been 
formed  and  that  $200,000  will  be  expended  in  installing  a  plant. 

Power's  Directory  of  the  electric  lighting  central  stations  in  the 
United  States,  Canada  and  Mexico  continues  to  reach  us  every 
three  months.  The  subscription  price  of  this  work  is  $4  per  year, 
the  publishers  being  E.  L.  Powers  Company,  150  Nassau  street. 
New  York. 

The  Power  Publishing  Company,  World  building,  New  York, 
have  sent  us  a  copy  of  a  recently  issued  monograph  on  "Conden- 
sers." It  consists  of  a  series  of  lectures  and  articles  upon  the  sub- 
ject reprinted  from  the  columns  of  Power  and  contains,  a  vast 
amount  of  information.     The  price  is  50  cents. 


Canadian  General  Electric  Companv,  Toronto — View  of  Warehouse. 
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PLAN  OF  ELECTRIC  BELL  SYSTEM. 

Montreal,  February  ist,  1900. 

Editor  Electrical  News  ; 

Dear  Sir, — Thinking  that  some  of  your  subscribers 
may  have  occasion  to  use  ordinary  electric  bells  on  an 
electric  light  circuit,  I  enclose  sketch  and  herewith 
offer  explanation  of  a  plan  found  to  work  very  satis- 
factorily. 

By  ordinary  electric  bells,  I  refer  to  those  which  are 
generally  connected  with  2  or  3  cells  of  open  circuit 
battery.  There  are  bells  wound  to  operate,  I  believe, 
on  110  volts  D.C.,  but  same  are  not  "  common  stock," 
and  it  means  delay  to  procure  them.      Assuming,    there- 


fit 


Plan  of  Electric  Bell  System. 

fore,  that  we  have  a  bell  having  coils  whose  resistance 
are  from  4  to  7  ohms,  and  that  the  factory  manager, 
having  had  trouble  with  batteries  running  down,  and 
with  small  boys  among  the  help  "monkeying"  with 
same,  we  will  install  as  per  sketch  from  the  electric  light 
circuit,  D.C. 

Explanation  :  We  use  52  volt  lamps  simply  so  that  if 
there  is  a  bad  ground  one  of  the  lamps  will  receive  the 
full  voltage  and  burn  out,  thus  opening  the  line.  The 
shunt  lamp  must  be  the  standard  voltage  of  the  circuit, 
in  this  case  no.  The  only  thing  requiring  any  experi- 
ment is  this  shunt  lamp  ;  possibly  an  8  or  10  c.p.  may 
he  found  to  act  better  than  16  c.p.  The  shunt  lamp  is 
connected  to  the  pivot  supporting  the  armature  and  to 
the  pillar  supporting  contact  screw  back  of  armature, 
the  object  of  this  shunt  lamp  being  to  act  as  a  condenser 
and  absorb  the  spark  which  would  otherwise  ruin  the 
platinum  contacts  in  time. 

The  switch  (or  button)  being  double-poled,  the  main 
part  of  the  circuit  is  open  unless  just  at  such  time  as 
the  bell  is  in  operation.  If  more  than  one  bell  is  desired 
to  be  rung,  cut  the  wire  at  points  shown  x  x  and  con- 
tinue the  circuit,  using  bells  connected  for  single  stroke. 
These  S  S  bells  will,  of  course,  vibrate  also  in  unision 
with  the  stroke  of  the  vibrating  bell  which  controls  them. 

No  new  principle  is  involved  here,  but  I  am  not  aware 
that  it  has  been  used  thus,  although  I  have  seen  bells 
rung  by  being  put  in  series  with  one  16  c.p.  lamp  (on 
one  wire),  said  lamp  being  of  the  standard  voltage  of 
the  circuit.  It  is  apparent  in  this  style  that  the  spark- 
ing of  contacts  lias  not  been  provided  for,  neither  has 
any  provision  been  made  against  a  '  ground,'  as  is  done 
in  method  here  shown. 

Trusting  the  above  may  be  of  use  to  some  reader,  and 
if  acceptable  I  may  give  you  later  an  arrangement  of 
alternating  current  used  with  success. 

Yours  truly, 

Subscriber. 

N.  B. — Use  porcelain  insulators  and  No.  14  electric 
light  wire  for  installing. 


HOW  TO  CUT  A  BELT  HOLE. 

Correspondents  to  the  American  Miller  have  been  telhng  how  to 
find  out  just  where  lo  cut  a  belt  hole  in  a  floor.  Fig.  i  shows  one 
method,  the  advocate  which  says  for  it  :  A  A  represent  the  two 
pulleys.  We  will  draw  the  line,  with  plumb-bob  B  attached,  over 
the  top  pulley,  allowing  it  lo  dot  the  floor,  where  we  will  bore  a 
hole  for  the  string  lo  go  through.  We  then  allow  the  plumb-bob 
to  swing  clear  of  this  hole  and  below;  the  lower  pulley.  Then  for 
accuracy  we  place  a  line  over  the  face  of  the  lower  pulley,  with  a 
plumb-bob  attached  to  it  also.  Now,  to  find  the  degree  the  two 
pulleys  represent,  we  measure  the  distance  between  the  points  of 
the  two  plumb-bobs,  on  the  line  marked  E.  W^e  then  measure  be- 
tween lines  C  C  representing  the  center  of  each  shaft.  By  reduc- 
ing these  two  measurements  to  quarters  of  an  inch  we  find  the  de- 
gree of  the  bevel  D,  which  is  shown  in  Fig.  2.  Set  the  bevel  to 
this  degree,  place  it  on  the  floor  where  the  hole  is  to  be  cut,  and 
rest  it  on  a  level  ;  place  a  straightedge  on  the  face  of  the  pulley, 
allowing  one  end  of  it  lo  rest  on  the  floor  ;  bring  it  to  the  same 
pitch  as  your  bevel  and  you  have  the  center  of  the  hole. 

The  one  contributing  the  plan  shown  in  Fig.  3  says  :  All  we 
want  is  a  man  with  a  small  auger,  a  plumb-bob  and  line,  a  saw, 
pencil  and  measuring  tape.  Let  him  plumb  down  from  the  face 
of  the  upper  pulley,  dot  the  floor,  bore  a  hole  and  pass  the  plumb 
line  through  so  it  will  swing  clear  from  the  upper  pulley.  Meas- 
ure the  distance  from  center  of  top  pulley  to  floor,  which  is  shown 
in  the  sketch  as  line  A.  Then  measure  from  center  of  top  pulley 
to  line  C,  running  through  center  of  bottom  pulley.  Finally,  meas- 
ure the  distance  from  plumb  line  to  face  of  lower  pulley,  which 
measurement  forms  the  C.  Multiply  A  by  C  and  divide  the  product 
by  B,  which  will  give  the  length  of  D.  For  example,  distance  A  is  8 
feet,  distance  B  12  feet,  and  distance  C  20  inches.  Then  8  times 
20  equals  160,  divided  by  12  equals  13'/,  inches,  which  is  the  dis- 
tance from  plumb  line  to  edge  of  belt  hole.  Allowance  must  be 
made  for  belt  and  lacing.  If  the  I  wo  pulleys  are  of  I  he  same  size 
the  second  bell  hole  will  go  through  the  floor  at  a  distance  from 
the  first  belt  hole  equal  to  the  diameter  of  the  pulley.  If  the  pul- 
leys are  of  different  sizes,  the  distance  will  be  about  equal  to  the 
sum  of  the  diameters  divided  by  2.     Bore  small  holes  and  stretch 


Cutting  Floor  Holes  for  Belts. 

the  plumb  line  over  pulley  faces  to  see  if  measurements  are  cor- 
rect ,  and  then  saw  in  whichever  direction  the  holes  must  go  to 
give  the  belt  plenty  of  room. 


The   corporation    of   Ottawa,    Ont.,    desires  tenders  by  March 
13th  for  fire  alarm  supplies  and  coils. 


The  Canada  Atlantic  Railway  Co.  have  inaugurated  a  system 
of  electrical  clocks  at  terminal  points  on  their  line.  The  clocks 
are  run  by  storage  batteries,  and  do  not  require  winding.  Time 
is  taken  from  them  all  along  the  line  at  11  o'clock  a.  m.  each 
day. 

The  experts  appointed  to  examine  the  applicants  for  the  position 
of  engineer  of  the  new  municipal  building  in  Toronto  have  re- 
ported that  in  their  opinion  none  of  them  reached  the  necessary 
standard,  and  it  has  been  recommended  that  the  council  again 
advertise  for  applicants  for  the  position.  The  salary  is  to  be 
$1,250  per  year. 
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ELECTRIC  LIGHTING    AND  POWER  PLANT, 
VICTORIA.  HOSPITAL,  LONDON,  ONT. 

One  of  the  most  modern  and  efficient  equipments  in- 
stalled during  last  year  was  that  of  the  Victoria 
Jubilee  Hospital  at  London,  Ontario.  A  rigid  speci- 
fication was  prepared  by  the  Gilbert  Wilkes  Engineer- 
ing Company,  of  Detroit,  under  whose  supervision  the 
work  was  installed  and  tested. 

The  plant,  consisting  of  two  direct  connected  engines 
and  generators  of  43  h.p  and  32  k.w.  capacity  respect- 
ively, were  to  be  of  noiseless  operation,  to  have  a 
regulation  within  a  two  per  cent,  limit,  and  a  capabil- 
ity of  being  over-loaded  twenty-five  per  cent,  for 
several  hours  without  injury.  The  contract  was 
secured  by  the  Electrical  Construction  Company,  of 
London,  Limited,  who  have  installed  the  entire  plant 
without  an  objection  being  raised,  and  it  has  been  in 
use  now  about  five  months,  giving  the  very  best  of 
satisfaction. 

Being  a  duplicate  plant,  it  has  been  customary  for  the 


over-load  and  one-fifih  of  full  load,  no  adjustment  of  the 
brushes  being  necessary,  nor  was  any  special  attention 
whatever  required. 

The  engines,  supplied  by  E.  Leonard  &  Sons,  also 
of  London,  are  of  their  Peerless  self-oiling  type,  and 
are  lubricated  automatically  in  all  parts  without  atten- 
tion. Renown  engine  oil  is  used  for  all  bearings,  and 
Capitol  Renown  for  the  cylinder. 

The  equipment  is  electrically  controlled  by  means  of 
a  beautiful  pink  Tennesee  marble  switchboard,  provid- 
ed with  Weston  instruments,  ten  light  circuit  switches, 
five  motor  circuit  switches,  main  switches,  pilot  lights, 
ground  detectors  and  rhoestats,  making  a  very  com- 
pact and  well  arranged  board. 

The  plant  also  furnishes  power  for  two  direct  con- 
nected elevator  equipments,  installed  by  Messrs.  Mal- 
loch  &  Co.,  of  London,  the  electric  motors  and  con- 
trollers of  which  were  furnished  by  the  Electrical  Con- 
struction Company,  of  London,  Ltd.,  who  also  installed 
two    motors    direct  belted    to  fans,    which  are   used   to 


Electric  Lighting  and  Power  Pl.\nt,  Victori.^  Hospital,  London,  Ont. 


engineer  in  charge  to  run  each  unit  for  twenty-four 
hours,  as  light  and  power  are  required  continuously 
throughout  the  building.  However,  beginning  with 
Saturday,  17th  February,  one  of  the  generating  sets 
was  started  on  a  seven  day  continuous  (night  and  day) 
run,  at  the  end  of  which  temperatures  were  taken, 
showing  the  following  remarkably  low  temperature  rise 
of  the  different  parts  above  the  surrounding  atmos- 
phere : 

Commutator,   11°  centigrade. 
.Armature  core,  17°  centigrade. 
Crank  pin  journal,  17°  centigrade. 
Lett  bearing  of  engine,  13°  centigrade. 
Right  bearing  of  engine,  1 1°  centigrade. 
Oil  of  engine,  16°  centigrade. 
Field  coils  of  dynamo,  9°  centigrade. 

Considering  that  a  limit  is  allowed  in  general  engi- 
neering practice  of  40°  and  sometimes  50°  centigrade, 
the  above  figures  are  exceptionally  satisfactory.  During 
the    week    the   load  had    varied    between    10    per  cent. 


exhaust  air  from  the  entire  building.  In  all,  the 
\'ictoria  hospital  is  deservedly  proud  of  its  plant,  which 
is  entirely  of  London  manufacture. 


THE  GENERAL  DEMAND  FOR  EDUCATION. 

.America  has  become  the  workshop  of  the  world.  Immense  re- 
sources and  economic  methods  of  manufacture  enable  herlo  com- 
pete successfully  with  all  other  munufacturing  countries  in  their 
own  markets,  and  during  the  next  few  years  the  expansion  of  her 
trade  will  become  the  talk  of  the  world. 

The  great  impetus  recently  given  to  all  technical  trades  and 
professions  b)'  the  announcement  of  a  new  era  of  commercial  pros- 
perity, has  forcibly  brought  to  the  attention  of  the  public  the  great 
value  of  technical  education,  acquired  simultaneously  with  prac- 
tical experience.  The  graduate  of  the  ordinary  technical  univer- 
sity is  obliged  to  accept  a  minor  position  in  his  profession,  and 
trust  to  his  edvicaiion  for  rapid  advancement.  But  the  ambitious 
mechanic  can  make  immediate  application  of  his  technical  know- 
ledge and  secure,  in  the  shortest  possible  time,  a  lucrative  position. 

The  various  engineering  colleges  are  open  to  but  few.  Night 
schools  are  only  found  in  the  larger  cities.  The  Internationa 
system  of  instruction  by  correspondence  fully  meets  the  require- 
ments of  ninety-five  per  cent,  of  the  people,  h\  supplying  the  edu- 
cation for  which  employers  are  willing  to  pay,  and  pay    well. 
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A  MEETING  of  the  Executive  Committee 

The  Canadian  Elec-  u    u      ^  r^^^  ..1  u  11 

,.„,!  »„„-,t..     was  had  at  Ottawa    recently    when  al 
ncal  Association. 

preliminary  arrangements  weie  made 
for  the  .Annual  Convention.  The  dates  selected  are  the 
27th,  28th  and  29th  of  June.  The  headquarters  during 
the  Convention  will  be  at  the  Russell  House,  where  the 
meetings  of  the  Executive  and  of  the  Association  will 
take  place.  .\  number  of  suggestions  were  received 
from  members  relative  to  subjects  for  papers,  and  a 
committee  was  appointed  to  make  a  selection  of  sub- 
jects and  authors.  A  strong  committee  was  appointed 
to  make  the  necessary  local  arrangements,  and  it  is 
certain,  in  view  of  the  success  which  attended  the 
Convention  previously  held  in  Ottawa,  that  the  ap- 
proaching meeting  will  be  one  of  the  best  in  the  history 
of  the  .Association. 


_.    _  «^  _  The  article  in  our  last  issue  referrinsf  to 

The  DiscDvery  of  Com-  ** 

meiciai  Incandescent  the  invention  of  incandescent  light- 
ing has  awakened  considerable  interest. 
The  statement  was  omitted  from  this  article  that  Mr. 
Edison's  first  incandescent  lamp  patent.  No.  214636, 
was  issued  April  22nd,  1S79,  and  that  the  basic  patent 
on  high  resistance  filament  was  issued  May  4th,  1880. 
.Mr.  Edison  filed  his  first  application  for  a  patent  on  a 
paper  carbon  filament  December  11,  1879.  The  patent 
of  April  in  that  year  was  really  a  thermostatic  regulator 
for  each  lamp.  The  Ottawa  Journal,  in  referring  to 
the  article,  quotes  the  remark  of  a  cynical  scientist,  that 
"  Mr.  Edison  has  never  invented  anything,  but  that  a 
skilful  adaption  of  the  electrical  adaptions — for  the  term 
'  invention  '  when  electricity  is  the  master  is  rather  an 
uncertain  term — and  a  free  use  of  newspaper  advertising 
has  given  him  his  notoriety."  The  Journal  questions 
our  statewent  that  the  principle  of  electric  lighting  was 
discovered  in  Toronto  prior  to  Edison's  invention,  and 
dips  deep  down  into  the  history  of  electrical  science 
to  prove  that  the  principle  was  known  prior  to  the 
date  of  the  Toronto  discovery.  Our  statement 
referred  to  commercial  incandescent  lighting,  al- 
though it  was  not  slated.  It  is  a  well  known  fact 
that  the  use  of  carbon  enclosed  in  a  vacuum  or  gas  for 
the'production  of  continuous  electric  light  was  not  dis- 
covered until  the  period  mentioned.  It  was  well 
understood,  previous  to  that  time,  that  light  could  be 
obtained  by  heating  carbon  by  means  of  an  electric 
current,  but  the  carbon,  when  thus  heated  in  the  atmos. 
phere  was  speedily  destroyed,  and  the  light  could  only 
be  maintained  for  a  very  brief  period.  In  connection 
with  this  subject  the  reader  is  referred  to  the  chapter 
reproduced  in  another  column  from  a  Brochure  entitled 
"  Wireless  Telegraphy,"  by  Richard  Kerr,  F.  G.  S., 
describing  experiments  made  in  Scotland  by  James 
Bowman  Lindsay,  who  is  said  tc  have  succeeded  in 
lighting  his  room  by  electricity,  and  to  have  publicly  ex- 
hibited an  electric  lamp  in  Dundee  in  the  year  1835. 


Referring  to  the  Nernst  method  of 
The  Nernst  Lamp,  electric  lighting  as  invented  by  profes- 
sor Walter  Nernst,  of  Gottingen,  Ger- 
many, we  pointed  out  in  a  previous  issue  that  a  great 
drawback  to  the  commercial  development  of  the  lamp  is 
the  necessity  of  heating  the  rod  before  it  will  light. 
Experience  has  proved  that  this  has  been  an  almost 
insurmountable  difficulty.  Numerous  patents  have  been 
taken  out  in  Germany  for  a  quick-acting,  reliable  auto- 
matic heater,  and  while  a   measure  of  success  has    been 
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attained,  the  practical  difficulties  do  not  yet  seem  to 
have  been  overcome.  We  have  read  a  brief  account  of 
the  first  commercial  application  of  this  lamp,  and  it  is 
due  to  the  inventor  to  state  that  the  claims  of  high 
efficiency  have  been  borne  out.  When  Prince  Albert  of 
Prussia  visited  the  University  of  Gottingen,  his  apart- 
ments were  lighted  with  Nernst  lamps,  and  now  the 
lamp  is  being  advertised  in  that  city  for  house  and  store 
lighting.  The  lamps  are  to  be  used  on  the  regular  iio 
volt  circuits.  A  25  c.  p.  lamp  operates  on  33  watts,  or 
1.3  watts  per  candle  power.  This  is  about  double  the 
economy  which  has  been  attained  by  the  incandescent 
lamp.  The  Nernst  lamps  thus  far  used  have  the  heater 
placed  in  close  proximity  to  the  staff,  and  consequently 
can  only  be  used  for  low  candle  power.  Another 
type  of  Nernst  lamp  has  been  invented,  however,  which 
is  designed  for  higher  candle  powers,  and  which,  it  is 
thought,  may  overcome  the  objections  above  referred 
to.  It  cannot  be  said  that  the  experiments  have  pro- 
duced results  which  give  promise  of  bringing  it  into 
general  use.  and  for  the  immediate  future  at  least  the 
present  form  of  vacuum  lamp  will  continue  in  use.  In 
this  connection  we  may  refer  to  some  statistics  of  the 
incandescent  lamp  submitted  by  Mr.  Barstow  to  the 
Brooklyn  Institute  of  Arts  and  Sciences.  Mr.  Barstow 
pointed  out  that  the  incandescent  lamp  is  now  in  its 
twentieth  year  and  that  the  total  production  in  the 
United  States  is  about  20,000,000  per  year.  The 
different  varieties  and  forms  in  which  the  lamp  appears 
number  over  147,000.  The  price  of  the  lamp  has  been 
reduced  from  one  dollar  to  eighteen  cents  each  ;  and 
while  the  cost  today  is  but  one-fifth  that  of  twenty  years 
ago,  the  efficiency  has  been  increased  but  three  times. 


The  United  States  Treasury  Depart- 
\)u«awe'?''  ment  has  been  asked  to  give  its  de- 
cision as  to  the  legality  of  collecting  a 
duty  o,n  electricity.  The  Ontario  Power  Company  pur- 
pose generating  electric  power  on  the  Canadian  side  of 
Niagara  Falls  and  transmitting  it  across  the  border, 
where  it  will  be  utilized  for  light  and  power.  Those 
who  desire  that  a  duty  should  be  placed  on  the 
electric  current  argue  that  it  is  a  vendable  and  valuable 
product  of  manufacture,  which  can  be  easily  and  ac- 
curately measured.  On  the  other  hand,  it  is  de- 
clared that  the  electric  current  cannot  be  regarded  as 
an  "  article  "  within  the  meaning  of  the  law,  that  it  has 
no  power  to  do  work  but  only  serves  as  a  means  of 
transmitting  power,  and  that  it  is  utterly  impossible  to 
import  electricity  because  it  instantly  returns  to  its 
source.  This  question  has  alway  been  a  debatable  one. 
Some  years  ago  the  Treasury  Department  of  the 
United  States  handed  out  a  decision  to  the  effect  that 
no  duty  could  be  collected.  The  Dominion  Government 
in  1893  took  an  opposite  view,  the  Controller  of  Cus- 
toms deciding  that  electricity  brought  into  Canada  from 
the  United  States  should  be  subject  to  a  duty  of  twenty 
percent.,  on  the  ground,  if  we  remember  rightly,  that 
it  was  an  "  unenumerated  manufactured  article."  The 
Electrical  Review,  in  support  of  its  contention  that  no 
duty  can  be  collected,  makes  the  following  original 
comparison  :  "  Suppose  two  pulleys,  one  on  each  side 
of  the  Niagara  river,  with  a  rope  or  belt  connecting 
them.  This  arrangement  would  transmit  power  if  one 
of  the  pulleys  is  turned.  Similarly,  while  it  was 
running  there  would  be  a  more  or  less  rapid  importation 
f  the  belt,  and  an  exactly  similar    exportation.     And  it 


could  not  be  said  with  truth  that  such  an  arrangement 
constitutes  an  importation  of  power,  for  the  power,  in 
its  applicable  form,  does  not  exist  in  transit,  but  only 
at  the  driven  pulley.  Now  this  arrangement  is  an 
exact  analogue  of  an  electrical  power  transmission." 


In    another   column    will     be     found   a 
The  Proposed  Dodge  1    ..        r  .1  ^  .     ., 

Telephone  Company,  '^"er  from  the  promoter  of  the  pro- 
posed Dodge  Telephone  Company  in 
reply  to  the  article  printed  in  our  February  number  re- 
ferring to  this  company.  This  letter  when  read  in  con- 
nection with  our  previous  article,  must  be  regarded  as 
being  a  clever  piece  ot  special  pleading  rather  than  a 
clean  cut  defense  of  our  criticisms  of  the  company's 
business  methods.  For  example,  the  promoter  states 
that  the  company  has  not  decided  whether  to  apply  fot 
a  Provincial  or  Dominion  charter,  and  that  the  decision 
with  regard  to  this  matter  will  largely  depend  upon  the 
number  of  applications  which  may  be  received  for  pre- 
ferred stock.  In  another  part  of  his  letter,  however, 
he  states  that  the  purpose  of  the  company  is  to  operate 
at  first  in  the  provinces  of  Ontario  and  Quebec,  and 
afterwards  through  the  Dominion.  Seeing  that  the 
company  could  not  operate  in  the  two  provinces  men- 
tioned without  a  Dominion  charter,  the  reason  given 
for  deciding  upon  the  character  of  the  charter  and  for  the 
delay  in  obtaining  a  charter  falls  to  the  ground.  We 
deny  the  contention  that  it  is  a  usual  practice 
for  the  promoters  of  a  company  to  solicit  stock  before 
a  charter  has  been  obtained  and  a  board  of  directors 
appointed.  On  the  contrary,  the  usual  course  is  to 
first  secure  a  charter,  and  second  to  appoint  a  strong 
board  of  directors  in  whom  the  public  will  have  con- 
fidence and  who  will  therefore  induce  investments  in 
stock.  If  as  the  prorrveter  states  a  large  number  of 
applications  for  stock  have  already  been  received,  there 
should  be  no  difficulty  in  appointing  a  board  of  directors 
and  in  publishing  their  names.  The  investing  public 
have  also  a  right  to  know  the  character  of  Mr.  Dodge's 
patents  for  which  he  is  to  be  paid  the  magnificent  sum 
of  $1,500,000.  As  the  fundamental  patents  on  tele- 
phone apparatus  are  public  property,  it  would  appear 
that  Mr.  Dodge's  patents  must  be  on  subsidiary  devices 
or  combinations  which  cannot  be  considered  essential 
to  the  conduct  of  the  telephone  business,  and  the  in- 
trinsic value  of  which  is  likely  to  be  far  below  the  sum 
which  the  company  propose  to  pay  to  Mr.  Dodge. 
Special  stress  is  put  upon  the  necessity  of  organizing 
the  company  in  such  a  way  as  that  competitive  com- 
panies shall  not  be  able  to  secure  control  of  the  stock, 
but  the  public  have  a  right  to  enquire  who  is  to  guar- 
antee that  Mr.  Dodge  will  not  sell  out  his  stock,  and 
thus  place  the  control  of  the  company  in  other  hands. 
Our  readers  will  observe  that  the  promoter  offers  to 
waive  the  clause  in  the  company's  prospectus  to  which 
special  objection  was  made  in  the  previous  article, 
which  gives  the  company  the  right  to  apply  to  expense 
account  the  deposits  of  applicants  for  stock,  even  in 
cases  where  their  applications  may  not  have  been  grant- 
ed. This  clause  has  evidently  been  dropped  because  it 
was  found  too  hot  to  hold,  and  we  predict  that  other 
changes  will  also  have  to  be  made  for  the  satisfaction 
and  security  of  the  public  before  the  proposed  company 
can  successfully  establish  itself. 


The  Columbia  Telephone  Co.,  of  Grand  Forks,  B.  C,  now 
operate  over  500  miles  of  line.  They  propose  to  extend  their 
system  this  year  into  the  Similkameen  country. 
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DISCOVERY  OF  WIRELESS  TELEGRAPHY. 

The  following  chapter,  reviewing  the  life  of  James 
Bowman  Lindsay,  who  in  his  day  made  wonderful  ex- 
periments W'ith  electricity,  is  taken  from  a  brochure  on 
"  Wireless  Telegraphy,"  b)-  Richard  Kerr,  F.  R.  S  : 

JASIES  BOWMAN  LINDSAV. 
Bom  1799  :  Ditd  1862. 
In  g:iving  an  account  of  any  discovery  or  invention,  it  is  but 
right  to  give  honor  to  whom  honor  is  due.  TI.erefore  we  cannot 
refrain  from  paying  a  tribute  to  the  memory  of  the  man  who,  in 
these  islands  at  least,  was  the  first  to  suggest  a  method  of  signal- 
ling across  space  without  intervening  wires.  Not  only  did  Lind- 
say suggest,  he  also  carried  out  successful  experiments  in  proof 
of  his   theories. 

It  would  not  be  easy  to  name  a  greater  genius  than  James 
Bowman  Lindsay,  nor  a  more  noble  character.  Certainly  few, 
if  any,  have  accomplished  so  much  in  a  life-time  of  penury.  All 
his  life  long  he  must  have  pinched  himself  to  the  utmost  limits  in 
order  to  purchase  materials  for  his  numerous  experiments.  He 
worked,  and  worked  alone,  on  the  borders  of  starvation.  He  had 
no  house  ;  only  one  room  could  he  afford,  but  that  one  room  had 
in  it  more  than  any  palace  in  the  kingdom.  It  was  lit  up  by  an 
electric  light  of  his  own  installation  in  the  year  1835.  It  is  difficult 
to  realize  that  sixty-three  j'ears  ago  a  room  could  have  been  so 
illuminated.  That  same  room  was  famous  for  other  reasons.  It 
was  here  he  wrote  several  of  his  works,  and  that  portion  of  his 
dictionary  in  fifty  different  languages,  which,  in  his  own  hand- 
writing, is  in  a  glass  case  in  the  Dundee  Museum. 

When  I  saw  thai  manuscript,  and  the  vision  of  his  life  struggle 
passed  in  a  moment  ihrt^ugh  my  mind,  I  removed  my  hat  in  rever- 
ence for  the  memory  of  (hat  poor  but  rich  linguist  of  Dundee.  A 
short  account  of  what  he  accomplished  under  enormous 
difficulties  will  be  acceptable  now  that  telegraphy  without 
wires  is  occupying  so  much  attention. 

James  Bowman  Lindsay  was  born  in  1799  at  Carmylie,  and  was 
taught  weaving,  and  from  earliest  youth  he  endeavored  to  educate 
himself.  In  1S21  he  entered  St.  Andrews  as  a  student,  working 
at  his  trade  during  the  college  recess.  In  1S29  he  was  appointed 
lecturer  and  teacher  at  the  Watt  Institution,  Dundee.  After  finish. 
ing  his  arts  course,  he  became  a  divinity  student,  but  never  look 
license.  In  1841  he  was  appointed  teacher  in  Dundee  prison  at 
a  salary  of  fifty  pounds.  He  was  a  diligent  student  of  science, 
made  many  discoveries,  and  published  many  works.  It  was 
possible  that  he  was  the  first  to  use  electric  light.  Not  onlj' 
did  he  succeed  in  lighting  his  one  room  in  1835,  but  he  publicly 
exhibited  an  electric  lamp  that  same  year  in  Dundee.  In  1845  he 
suggested  the  possibility  of  extending  the  electric  telegraph  to 
America.  In  1853  he  maintained  that  it  was  possible  to  establish 
electrical  communication  through  water  without  connecting  wires. 
In  1854  he  patented  this  invention.  That  same  year  he  conducted 
experiments  in  London  and  at  Portsmouth,  where  he  successfully 
telegraphed  without  wires  across  water  500  yards  wide.  In  1859 
he  telegraphed  in  this  manner  across  the  river  Tay  at  Glencarse, 
where  it  is  about  half  a  mile  wide,  and  read  a  paper  on  this  sub- 
ject before  the  British  association  assembled  at  Aberdeen. 

In  presence  of  the  members  he  conducted  experiments  at  Aber- 
deen docks,  which  successfully  proved  the  correctness  of  his  theories. 
During  the  last  two  or  three  years  of  his  life  he  had  a  pension  of 
one  hundred  pounds  granted  by  the  Queen  on  the  recommendation 
of  Lord  Derby.  In  his  experiments  Lindsay  was  very  successful 
but  it  is  a  matter  of  doubt  whether  his  suggestion  as  to  signalling 
to  America  would  have  met  with  success,  even  if  facilities  had 
been  gt  anted  for  the  trial.  At  the  same  time,  it  is  hardly  fair  to 
condemn  the  suggestion  in  the  absence  of  the  man.  The  genius 
of  the  mind  thai  could  invent  wireless  telegraphy,  and  the  indomit- 
able energy  that  could  encounter  the  labour  of  writing  a  dictionary 
in  fifty  languages,  cannot  easily  be  set  aside  or  even  deemed  in 
error  ;  we  do  not  know  all  the  resources  that  were  behind  the 
suggestion.  That  his  was  a  prescient  mind  also  will  be  seen  in 
the  remarkable  words  inserted  in  the  advertisement  announc- 
ing the  opening  of  his  science  classes,  which  appe  in  the 
Dundee  Advertiser  of  April  11,  1834:  "Houses  and  towns  will  in  a 
short  time  be  lighted  by  electricity  instead  of  gas,  and  heated  by  it 
instead  of  coals,  and  machinery  will  be  wrought   by  it  instead   of 


steam,  all  at  a  trifling  expense.  '  Fancy  all  this  foretold  sixty-four 
years  ago.  Some  of  Lindsay's  experiments  were  made  in  the 
presence  of  a  turnkey  of  the  gaol  and  a  young  friend  who  is  now-  a 
venerable  old  gentleman,  highly  respected  in  Dundee.  This  friend, 
Mr.  Louden,sr.,  tells  me  that  Lindsay  would  station  them  on  one  side 
of  the  Tay,  requesting  them  to  watch  carefully  the  needle  he  had 
placed  in  position,  and  to  note  how  it  moved.  He  would  then  insert 
his  plates  in  the  water  on  their  side  of  the  river,  and  crossing  over 
to  the  opposite  side,  would  complete  his  arrangements.  His 
battery,  containing  twenty-four  Bunsen  cells,  would  be  set  in 
action.  Later  on  Lindsay  would  return,  and  question  them 
eagerly  as  to  the  behaviour  of  the  needle.  The  different  move- 
ments to  the  right  and  left  would  be  noted,  and,  on  comparing 
them  with  the  messages  he  had  sent  from  the  other  side,  he  was 
perfectly  satisfied  he  had  accomplished  telegraphy  without  con- 
tinuous wires.  He  would  then  return  to  his  little  room  as  happy 
as  possible.  It  is  comforting  to  know  that  the  studious  Lindsay, 
with  all  his  poverty,  got  some  satisfaction  and  joy  in  this  life. 
Nowadays  we  can  purchase  batteries  and  wires  and  all  electrical 
appliances  at  a  moderate  cost,  and  every  detail  ready  for 
immediate  service.  It  was  not  so  in  Lindsay's  day.  He  had 
to  make  up  his  cells,  and  possibly  to  coat  and  otherwise 
insulate  his  wires.  Mr.  Louden  knows  that  Lindsay  had  to  make 
his  own  intensity  coils,  and  he  tells  me  that  one  particular  coil  used 
in  his  earlier  experiments  was  4^  feet  long  and  contained  five  miles 
of  wire.  Think  of  it.  Think  of  the  cost,  and  where  tht  money  was 
tocomefro.il.  Think  of  the  patience  of  the  man  with  primitive 
and  limited  appliances.  The  modern  experimenter  in  electricity 
has  no  difficulties  compared  with  those  combated  by  Lindsay. 
Besides,  in  Lindsay's  case,  more  wire,  more  acids,  more  metals, 
ment  less  food,  less  new  clothes,  less  comforts  of  all  kinds.  Before 
looking  into  this  remarkable  room  of  his — which  if  now  existing 
would  be  a  sacred  spot  to  the  scientific  mind  of  to-day — let  us 
refer  once  more  to  his  practical  experiments.  One  of  the  first 
demonstrations  of  his  theories  took  place  at  Earl  Gray  dock, 
Dundee,  in  presence  of  many  men  of  science.  He  immersed 
seperarale  plates  in  each  side  of  the  dock,  and  transmitted  mes- 
sages with  ease  and  accuracy.  Going  to  a  wider  expanse  of 
water,  he  repeated  his  experiments  across  the  Tay  at  Dundee 
and  Woodhaven,  where  the  river  is  nearly  two  miles  wide.  These 
wonderful  experiments  were  the  chief  topic  of  conversation  at 
that  time  in  Dundee,  but  nothing  was  done  to  give  them  a  practi- 
cal bearing.  This  was  not  Lindsay's  fault.  The  business  of  the 
philosopher  is  to  find  out  the  mysterious  forces  in  Nature,  and 
simply  to  indicate  their  application.  It  remains  for  others,  who 
have  the  necessary  capital  and  practical  ability,  to  adopt  the  ideas 
and  suggestions  and  to  shape  them  to  a  useful  result.  The  philo- 
sopher's part  was  done  and  well  done.  If  the  term  "philosopher" 
dees  not  apply  to  Lindsay,  it  never  applied  to  any  man.  How  is 
it  that  there  is  no  memoir  to  this  man's  life  and  doings  ?  Where 
is  the  statue  to  his  memory  in  Dundee  ?  I  have  seen  statues  in 
large  cities  to  the  memory  of  men  not  worth  remembering — men 
who  rose  to  fame  on  other  men's  shoulders  ;  men  who,  in  point  of 
morality  and  genuine  worth,  were  not  fit  to  enter  his  little  room, 
or  to  polish  poor  old  Lindsay's  boots.  But  if  Lindsay's  wishes 
could  be  ascertained,  he  would  ask  for  no  statue.  It  is  more  than 
probable  he  would  suggest  a  large  lecture  hall,  to  which  the  public 
could  have  free  access  to  hear  unfolded  the  grand  mysteries  of 
Nature,  to  the  study  of  which  his  own  life  was  devoted.  Doubt- 
less the  time  will  come  when  the  people  of  Dundee  will  do  their 
duty,  and  honor  themselves  by  honoring  the  memory  of  Lindsay. 
Few  men  who  ever  saw  light  on  these  islands  of  ours  so  completely 
ignored  self  on  behalf  of  science,  or  with  so  much  earnestness  of 
purpose  have  struggled  against  poverty  andaccomplished  so  much  ; 
for  it  must  be  borne  in  mind  that  "Lindsay's  work  as  a  linguist 
was  as  remarkable  as  his  scientific  discoveries,  and  would  have 
made  a  reputation  for  him  rivalling  that  of  Mezzofanti." 

But  we  have  not  yet  peeped  into  those  famous  rooms  of  his. 
'  Sir  W.  C.  Leng  writes  :  "James  Lindsay  the  learned  Carmylie 
weaver,  died  while  I  was  in  Dundee,  1862.  His  rooms  (two  rooms 
now  that  he  had  a  pension)  on  a  flat  near  the  harbor,  were  walled 
round  with  books,  and  had  stacks  of  books  on  the  floor.  His 
great  work  in  manuscript — a  dictionary  of  twenty-six*  languages, 
lay  arrested  by  death  on  the  table. 

"He  had  got  a  volume  of  ponderous  bulk,  and  had  ruled  it  in 
narrow  lines  across  and  across,  so  as  to  allow  of  the  equivalent  of 
each  word  being  written  in  many  languages,  in  a  small  hand,  on 
the  same  line  as  the  original.  \'ery  pathetic  was  the  testimony 
borne  by  that  book  to  the  old  man's  ambition  to  leave  something 
monumental  behind  him,  and  the  manner  in  which  his  hand  had 
been  stopped  in  the  midst  of  his  labors." 

*It  was  a  dictionary  of  fifty  langxiages. — R.  K. 
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THE  DODGE  TELEPHONE  COMPANY  OF  CANADA. 

T.,  ihi;  Editor  of  Ihe  El  hCTKiLU.  Xtws  : 

SiR,  —  We  observe,  not  wiihout  some  decree  of  satisfac- 
tion, that  the  prospectus  of  the  proposed  Dodge  Teleplione 
Company  of  Canada,  Limited,  has  received  attention  at  the  hands 
of  your  editorial  department  in  the  February  number  of  your 
Journal ;  and  in  reply  to  your  criticisms,  which  we  will  endeavor 
to  take  up,  point  by  point,  as  closely  as  may  be  possible  under 
the  circumstances,  beg  to  submit  the  following  statements: 

We  believe  it  is  not  at  all  unusual  for  companies  of  a  broadly 
public  character  to  solicit  subscriptions  for  their  slock,  prior  to 
the  work  of  organization  being  entirely  completed.  And  there 
exists  some  excellent  reasons  in  their  particular  instance  for 
deferring  for  a  lime  this  important  step.  In  the  first  place,  the 
proposed  company  can  procure  incorporation  under  two  different 
joint-stock  company  acts — the  Dominion  and  the  Provincial.  The 
chances  are  certainly  at  present  all  in  favor  of  Dominion  incor- 
poration ;  but  a  good  deal  will  depend  upon  the  total  amount  of 
the  8  per  cent,  preferred  stock,  which  will  be  taken  up  and 
accepted  during  the  next  three  or  four  months.  We  desire  to 
proceed  surely  and  at  the  same  time  very  cautiously  ;  and  if  a 
sufficient  quantity  of  this  stock  is  placed  within  a  few  months 
hence  in  hands  perfectly  satisfactory  to  the  management,  a 
Dominion  charter  will  certainly  be  obtained.  Moreover,  we  are 
advised  that  it  may  be  advisable  to  apply  either  to  the  Dominion, 
or  to  the  Local  Legislature — which  will  depend,  of  course,  upon 
the  particular  Act  that  will  be  chosen  for  our  purposes— for  certain 
special  legislation,  that  may  be  desirable,  if  not  absolutely 
necessary,  in  our  interests. 

VV'ilh  regard  to  the  issue  of  the  prospectus  before  the  Provisional 
Board  of  Directors  was  filled  up,  we  may  simply  say  that  we  are 
extremely  anxious  to  select  a  Provisional  Board  having  the  very 
widest  and  most  representative  character  possible,  and  this  work 
has  as  yet  not  been  finished  ;  still  we  hope,  withm  a  very  short 
period  of  lime,  to  be  able  to  place  before  the  public  a  Board 
whose  composition  will  be  equally  satisfactory  both  to  ourselves 
and  to  the  investing  public. 

With  regard  to  the  holding  back  of  a  very  large  block  of,  and  a 
controlling  interest  in,  the  Stock,  we  can  give  several  reasons, 
which  we  consider  ample  justification  for  the  adoption  of  this 
policy. 

In  the  first  place,  it  is  no  secret  at  all  among  those  conversant 
with  the  manipulation  that  frequently  occurs  in  connection  with  the 
launching  of  such  enterprises,  thai  such  an  active  competition  as 
is  intended  in  this  case-which  competition  is  further  certainly  in  the 
very  best  interests  of  the  general  public-could  be  prevented  in  the 
easiest  possible  manner  by  the  simple  expedient  of  securing  sub- 
scriptions for  a  controlling  interest  in  the  stock  of  the  company. 
This  plan  was  successfully  adopted  a  few  years  ago  in  Montreal, 
and  the  principal  promoter  in  the  present  company  was  still  more 
recently  foiled  in  his  plans  in  New  England  by  a  somewhat  similar 
subterfuge.  And  he  thought  that  in  this  very  instance  he  had 
the  greater  reason  to  complain,  in  view  of  the  fact  that  he  was 
sold  out  by  intimate  friends,  whom  he  had  benefitted,  and  who 
would  have  been  benefited  in  still  greater  degree  by  the  continu- 
ation of  the  system  which  he  had  been  chiefly  instrumental  in 
calling  into  active  existence. 

Now  it  may  be  well  to  state  at  this  point,  and  in  the  most  em- 
phatic manner,  that  the  promoters  of  this  company  have  but  one 
object  in  view  in  bringing  the  claims  of  this  projected  telephone 
company  before  the  public — the  establishment  upon  a  permanent 
basis  of  a  strong  independent  telephone  company  to  operate,  first, 
in  and  between  the  large  cities  of  the  Provinces  of  Ontario  and 
Quebec, and  afterwards  throughout  the  remaining  suitable  pans  of 
the  Dominion.  We  find  an  impression  prevailing  in  some  quarters 
that  it  is  in  the  plans  of  the  promoters  to  sell  out  eventually  to  the 
existing  company,  but  there  is  absolutely  no  ground  whatever  for 
such  a  report,  which  may  well  have  been  put  in  circulation  by  in- 
teresled  parlies.  However,  enough  has  happened  elsewhere  in  the 
United  States  to  give  color  to  such  rumors,  although  the  results 
prove  with  equal  force  that  the  existing  company  eagerly  takes  ad- 
vanage  of  every  available  opportunity  foreffeclually  extinguishing 
opposition  by  a  purchase.  The  controlling  interest  simply  in  the 
Detroit  and  New  State  Independent  Telephone  Companies,  for 
instance,  recently  cost  that  organization  $1,245,000.  The  capi- 
talization in  question  amounted  to  $2,500,000,  of  which  some 
$1,400,000  was  paid  up. 

The  common  stock  in  the  proposed  Dodge  Telephone  Company 
represents  in  addition  compensation  to  Mr.  Dodge  for  his  patented 
improvements  in  telephone  instruments  and  practice,  which  will 
be  found  to  be  possessed  of  unusually  great  value,  while  a  por- 


tion, as  is  not  all  uncustomary  in  the  case  of  company  flotation, 
m.iy  be  used  in  the  shape  of  promotion  stock.  The  subscribers  to 
the  S  per  cent,  preferred  stock  will  however  be  in  no  way  preju- 
diced in  regard  to  these  matters,  as  they  will  have  an  undoubted 
first  lien  to  the  extent  of  eight  per  cent,  per  annum  upon  the 
profits  earned.  And  as  you  are  doubtless  aware,  telephone  pro- 
positions have  been  found  to  be  very  profitable  enterprises. 

Finally  we  may  say  that  there  is  no  intention,  arid  never  has 
been  any  intention,  on  the  part  of  the  promoters  of  this  company 
to  retain  any  part  whatever  of  any  subscription  for  stocks,  which 
subscription  has  not  been  accepted  by  the  Directorate.  How- 
ever, as  many  people  appear  to  read  the  clause  in  question  in  a 
similar  light,  and  as  there  is  now  no  question  whatever  of  the 
successful  flotation  of  the  company  upon  the  scale  desired  by  the 
projectors,  we  have  not  the  slightest  objection  to  drop  altogether 
this  particular  clause,  which  would,  of  course,  in  that  event  be 
wholly  inoperative  under  any  circumstances  whatever.  We  have 
no  wish  to  bring  into  life  utterly  useless  bugbears,  on  which 
hostile  influences  will  naturally  seize,  in  the  hope  of  doing  some 
mischief,  even  though  they  do  not  succeed  in  their  main  design — 
the  complete  extinction    of  opposition  in  the  great  Canadian  field. 

.And  }0u  will  be  rejoiced  to  learn,  in  answer  to  the  concluding 
portion  of  your  editorial  criticism,  that  many  applications  for 
stock  have  been  already  received,  and  that  the  future  prospects 
of  the  company  are  all  in  all  of  the  most  satisfactory  possible 
character.     I  am, 

Vours  very  truly, 

J.  .A.  MacMi-rtrv. 


THE  BELL  TELEPHONE  COMPANY. 

The  annual  meeting  of  the  Bell  Telephone  Company  was  held  in 
Montreal  on  February  22nd.  A  very  satisfactory  report  of  the 
year's  business  was  presented.  The  total  revenue  from  exchanges, 
long  distance  lines,  private  lines,  etc.,  amounted  to  $1,456,682, 
and  the  expenditure  $1,103,375,  leaving  a  net  revenue  for  the  year 
of  $353,307.  The  statement  showed  the  plant  and  patents  on 
December  31st,  1899,  to  be  valued  at  $5,244,436.33.  The  annual 
statement  was  in  part  as  follows  :  2841  subscribers  have  been 
added  during  the  year,  Ihe  total  number  of  sets  of  instruments 
now  earning  rental  being  34,923.  The  company  now  owns  and 
operates  343  exchanges  and  450  agencies  ;  16S6  miles  of  wire 
have  been  added  to  the  long  distance  system  in  1899;  of  these  31S 
miles  are  in  the  Ontario  department  and  1368  are  in  the  eastern 
department.  The  long  distance  lines  now  owned  and  operated 
by  the  company  comprise  18,920  miles  of  wires  on  6,229  miles  of 
poles.  Since  the  last  report,  the  building  in  London  has  been 
completed,  a  building  has  been  erected  in  Parkdale,  and  a  build- 
ing for  the  stores  department  has  been  erected  on  Mountain 
street,  Montreal,  all  of  which  have  been  paid  for. 

The  report  was  unanimously  adopted  and  directors  elected  as 
follows  :  C.  F.  Size,  Robert  Mackay,  John  E.  Hudson,  Robert 
.Archer,  Wm.  R.  Driver,  Hugh  Paton,  Charles  Cassils,  and  Thos. 
Sherwin. 


SHORT  CIRCUITS. 

The  New  Brunswick  Telephone  Co.  have  decided  to  build  a  line 
next  summer  between  St.  John  and  St.  Stephen,  N.  B.  The  com- 
pany will  in  the  spring  commence  the  proposed  line  between  Fred- 
ericton  and  Chatham. 

The  Union  Telephone  Co.,  of  Musquodoboit,  N.  S. ,  at  their 
annual  meeting  last  month,  elected  officers  as  follows  :  President, 
Edgar  .Archibald  ;  vice-president,  James  Annand  ;  secretary- 
treasurer,  H.  C.  Taylor. 

The  Nova  Scotia  Telephone  Co.  are  considering  the  advisa- 
bility of  extending  their  long  distance  service  from  Halifax  to 
Sydney,  C.  B.  It  is  understood  that  the  expenditure  would  be 
about  $50,000,  a  large  proportion  of  which  would  be  spent  in 
making  cable  connection  across  the  straits  of  Canso.  Mr.  C. 
Harris  of  Halifa.x,  is  manager  of  the  company. 

The  annual  meeting  of  the  Montreal  Telephone  Co.  was  held  in 
Montreal  January  nth  last.  The  annual  report  showed  the  total 
assets  of  the  company  to  be  $2,267,811,  divided  as  follows  :  Tele- 
graph cables,  $33,487  ;  offices  and  equipment,  $212,500  ;  real  es- 
tate, $279,946  ;  and  cash,  other  real  estate,  amounts  receivable, 
etc.,  $1 15,988.  The  excess  of  assets  over  shareholders'  capital 
was  stated  to  be  $151,823,  and  the  contingent  fund  $7,548.  There 
were  declared  during  the  year  four  quarterly  dividends  of  two  per 
cent,  each,  a  very  satisfactory  showing.  The  old  board  of  direct- 
ors was  unanimously  reelected,  and  at  a  meeting  of  directors  Mr. 
Andrew  Allan  was  again  elected  to  the  presidency. 
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Correspondence. 


Branrh  Office  of  ihe  CA^■ADIA^  Electrical  News, 
New  York  Life  Building, 

Montreal,  Jan.  3rd,  1900. 

THE  LACHINE  RAPIDS  COMPANY. 

The  annual  meelinff  of  the  Lachine  Rapids  Hydraulic  and  Land 
Co.  was  held  about  two  weeks  ago.  The  report  of  the  directors 
stated,  according  to  the  local  press,  that  notwithstanding  the  fact 
that  since  the  last  annual  meeting  further  discounts  had  been 
allowed  to  customers,  the  company  was  firmly  established  on  a 
paying  basis.  During  the  year  the  expenditure  authorized  on 
capital  account  was  $413,709,  this  representing  improvements  at 
the  rapids  and  machinery  ordered  but  not  yet  delivered.  The 
two  1,000,000  gallon  fire  pumps  had  been  completed,  and  steam 
pipes,  with  hose,  etc.,  provided  and  installed.  Two  of  the  four 
geneiators  ordered  in  1898  were  delivered  and  put  in  service. 
There  were  at  present  on  the  company's  circuits  493  transformers, 
with  a  total  capacitv  of  66,740  sixteen  candle-power  lamps.  The 
net  increase  in  incandescent  lamps  connected  to  the  circuits 
during  the  year  amounted  to  16,1 14,  showing  a  total  of  56,249 
lamps  connected.  The  total  amount  of  current  sold  as  power 
amounted  to  1,954  horse-power,  being  an  increase  of  1,030  horse- 
power during  the  year. 

The  report  slated  that  several  extensions  to  the  underground 
system  of  the  company  had  been  made,  and  in  this  connection  the 
directors  referred  10  the  advantages  of  the  underground  system. 
Since  its  installation  there  had  not  been  a  single  accident  or  inter- 
ruption. The  financial  statement  showed  the  gross  revenue  (or  the 
year  to  have  been  8164,834.78,  and  the  operating  expenses  S72,- 
79S.10.  After  paying  interests  on  bonds,  a  net  profit  of  $69, 1  2S.- 
04  was  shown. 

The  directors  were  re-elected,  and  at  a  subsequent  meeting  they 
elected  officers  as  follows  :  G.  B.  Burland,  president  ;  Alexander 
Fraser,  vice-president  ;  \V.  McLea  Walbank,  managing  director; 
Robert  White,  secretary-treasurer. 

The  case  of  Wm.  Dwyer  against  Krothingham  &  Woikman  for 
having  had  his  arm  paralysed  by  an  electric  v\ire  used  for  an 
incandescent  lamp  in  the  factory  of  the  defendants,  and  from 
which  the  globe  had  been  removed,  has  been  amicably  settled 
by  the  defendants  consenting  to  pay  $600  damages  and  costs. 
The  man  had  to  be  taken  to  the  hospital,  where  an  operation  was 
performed  on  his  ai  m. 

A  Mrs.  Price  appeared  a  few  days  ago  before  the  Society  for 
the  Protection  of  Women  and  Children  and  made  application  for 
funds  10  enable  her  to  sue  for  compensation  on  account  of  lier 
husband  being  killed  by  electricity.  She  was  informed  by  Mr. 
Marshall,  the  secretary,  that  this  did  not  come  within  the  scope 
of  Ihe  Society.  The  above  no  doubt  refers  to  a  case  which  hap- 
pened in  this  city  lately,  where  an  operator  at  the  incinerator  was 
employed  on  top  of  a  heap  of  rubbish  outdoois  in  cleaning  out 
some  sort  of  melting  pot  or  crucible  with  the  aid  of  a  long  iron 
rod.  The  sediment,  whatever  it  was,  being  evidently  stubborn, 
he  raised  his  rod  to  take  a  more  forcible  blow,  wuh  the  result  that 
Ihe  upper  end  of  the  rod  crashed  into  an  arc  light  which  was  sus- 
pended above  and  which  was  on  a  constant  current  direct  current 
circuit.  The  man  dropped  at  once  and  was  shortly  pronounced 
dead. 

The  premises  being  built  by  the  Estate  Mclntyre  on  the  site  of 
the  old  Greenshields  warehouse,  corner  of  Victoria  Square,  and 
which  were  destroyed  by  fire  about  a  year  ago,  are  being  wired 
for  enclosed  type  arc  lamps,  also  for  several  incandescent  drop 
lights  by  Ihe  Montreal  Electric  Co.  This  construction  firm  are 
usmg  for  the  first  time  in  Montreal  the  Greenfield  flexible  metallic 
conduit  as  manufactured  by  the  Sprague  Electric  Co.,  of  Xew 
York,  they  deeming  it  most  suitable  for  use  in  the  peculiar  floor 
construction  (fire-proof)  being  placed  in  this  building. 

Messrs.  Fred.  Thomson  &  Co.  had  a  small  fire  on  their  premises 
recently,  damage  being  done  to  the  extent  of  $1,500,  covered  by 
insurance.  As  an  offset  to  the  daily  papers  I  would  state  posi- 
tively that  the  fire  was  due  to  the  deadly  "  stove,"  which  got 
overheated. 


THE  RECENT  ACODENT  IN  MONTREAL. 

Ottawa,  Ont.,  March  3rd,  1900. 
Editor  Canadian  Electrical  News  : 

Dear  Sir, — In  the  February  rumber  of  your  journal  appeared 
an  editorial  commenting  upon  an  accident  in  Montreal,  resulting 
in  the  death  of  Mr.  Alphonse  Girouard.  This  matter  was  brought 
up  for  discussion  at  the  last  meeting  of  Couit  Elektron  I.  O.  F., 
which  is  a  Court  of  the  Independent  Order  of  Foresters  in  Ottawa 
composed  of  persons  engaged  in  the  electrical  business.  The 
undersigned  was  instructed  to  write  you  concerning  part  of  the 
aforementioned  editorial,  which  is  to  the  effect  that  "  in  order  to 
permit  of  Ihe  accident  the  inside  wiring  must  have  been  grounded.' 
It  was  the  unanimous  opinion  of  those  present  at  the  above  meet- 
ing that  had  the  inside  wiring  been  subject  to  a  good  ''ground," 
the  accident  could  not  have  happened,  as  Ihe  current  would  take 
the  much  easier  path  at  the  grounding  of  the  wires  rather  than 
through  the  body  of  deceased. 

As  such  accidents    may  materiall)'   effect  a  large  portion  of   the 
electrical  business,  it  is  thought    that  this  matter  should  not  be  let 
drop  until  thoroughly  discussed  and  fully  investigated,  and  to  this 
end  a  further  argument  on  the  subject  would  not  be  amiss. 
Yours  truly, 

Edmund  J.  O'Reilley. 

[An  expression  of  opinion  from  the  electrical  fraternity  on  the 
above  subject  is  solicited. — The  Editor.] 


PERSONAL. 

Mr.  A.  T.  Smith,  superintendent  of  the  Bell  Telephone  Com- 
pany, has  transferred  his  headquarters  from  Kingston  to  Toronto. 

Mr.  Stanley  Shepard,  superintendent  of  the  Valleyfield  Electric 
Company's  power  house  at  Valleyfield,  Que.,  has  accepted  a 
more  lucrative  position  in  Rio  de  Janerio,  South  America. 

Mr.  J.  S.  Grant,  chief  engineer  of  the  civic  electric  light  plant 
of  Xew  W^estminsler,  B.C.,  has  tendered  his  resignation.  A  suc- 
cessor has   been  appointed  in  the  person  of  Mr.  J.  J.  Healey. 

Mr.  Frank  Jackson,  a  student  in  the  engineering  department  at 
Queen's  University,  Kingston,  has  received  an  appointment  in 
the  office  of  the  Canadian  General  Electric  Company  at 
Peterboro. 

Mrs.  Black,  mother  of  Mr.  Geo.  Black,  manager  at  Hamilton 
of  ihe  Great  North-W^estern  Telegraph  Company,  died  in  that 
cily  a  fortnight  ago.  The  deceased  was  born  in  AuchterarJer, 
Scotland,  and  was  ninety-one  years  of  age. 

Mr.  P.  Bowler,  city  electrician  of  New  Westminster,  B.C.,  has 
resigned  his  position,  and  has  been  succeeded  by  Mr.  Thos. 
Proctor,  of  Fort  William,  Ont.  Mr.  Proctor  was  for  a  number  of 
years  electrician  on  the  steamer  Etnprpss  of  India,  and  also  acted 
in  that  capacity  for  the  North  British  Railway. 


The  Bathurst  Power  Co.,  of  Bathursl,  N.  B.,  is  seeking  incor- 
poration, to  build  dams  and  operate  electric  and  steam  plants  on 
Ihe  Nepisguit  and  Tetegonche  rivers,  in  New  Brnnswick. 


HOW  HE  WON  SUCCESS. 

A  prominent  technical  journal  in  a  recent  issue  contained  a 
pithy  paragraph  answering  an  eastern  daily  which  referred  dis- 
paragingly to  correspondence  instruction.  A  reader  wrote  a 
letter  thanking  the  editors  for  their  stand  and  stating  that  he 
owed  his  success  largely  to  a  course  in  a  correspondence  institu- 
tion. This  is  the  case  of  hundreds  of  men  to-day.  Never  in  the 
history  of  the  world  has  Ihe  poor  but  ambitionus  man  had  such 
opportunities  as  are  presented  to  him  to-day.  It  is  the  lack  of 
technical  training  that  keeps  bright  young  men  down.  Few  can 
attend  college  ;  they  are  compelled  to  work  every  day.  But  now 
anyone  can  have  a  private  instructor.  The  correspondence  insti- 
tution goes  to  him  at  his  convenience. 

There  is  no  boy  so  poor  but  he  could  manage  to  pay  the 
fnoderate  charge  of  the  American  School  of  Correspondence,  situ- 
ated at  the  famous  seat  of  learning,  Boston.  A  careful  inspection 
of  the  school's  attractive  instruction  papers  convince  one  of  the 
painstaking  thoroughness  and  accuracy  which  distinguishes  the 
work  of  Ihis  New  England  institution.  The  school  is  chartered 
by  the  Commonwealth  of  Massachusetts,  and  enjoys  the  respect 
and  confidence  of  thousands  of  earnest  students  throughout  the 
United  Stales.  The  instructors  are  all  graduates  of  leading 
scientific  schools  and  have  had  valuable  experience  along  engi- 
neering lines.  The  bent  fit  to  the  student  of  Ihis  expert  supervision 
cannot  be  overestimated. 
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DOUBLE  CURRENT  GENERATORS  AND  ROTARY 
CONVERTORS. 

In  the  operation  of  street  railway  systems,  double  current 
generators  and  rotary  converters  promise  to  form  an  important 
part  of  the  station  equipment  in  the  future.  The  Weslinghouse 
Electric  &  Manufacturing  Co.,  of  Pittsburg,  Pa.,  have  recently 
supplied  several  machines  of  the  above  types  for  street  railway 
work.  The  double  current  generators  installed  by  the  Metropoli- 
tan Railway  Co.,  of  Toronto,  were  described  in  a  recent  issue  of 
the  Electrical  News.  On  this  page  we  give  illustrations  of  a 
600  k.w.  double-current  generator  installed  for  the  Quebec  Mont- 
morency &  Charlevoix  Railway  by  Messrs.  Ahearn  &  Soper,  of 
Ottawa,  Canadian  agents  for  the  Westinghouse  Co.  This  ma- 
chine is  direct  connected  to  a  waier-wheel,  receiving  power  from 
the  Montmorency  Falls,  and  operates  at  a  speed  ot  286  revolutions 
per  minute.     It  has  28  poles,  and  delivers  direct  current  at  550 


convenors  whenever  desired.  This  is  done  by  cutting  off  the 
shaft  and  by  the  addition  of  a  starting  motor.  The  rotating  part 
of  the  starting  motor  is  pressed  upon  the  armature  shaft  of  the 
rotary. 

It  is  claimed  that  to  gain  the  best  results  with  double  current 
generators  it  is  necessary  that  they  be  operated  at  a  high  speed 
to  avoid  a  multiplicity  of  poles.  For  this  reason  they  are  especially 
well  adapted  for  direct  connection  to  water  wheels.  The  greater 
flexibility  afforded  to  a  station  by  the  use  of  double  current 
generators  is  almost  certain  to  bring  them  into  general  use 
for  both  railway  and  lighting  circuits.  Since  they  are  able  to 
deliver  their  regular  output  as  either  direct  or  alternating  cur- 
rent, or  a  part  of  each  at  a  low  voltage,  the  direct  current 
is  at  once  available  for  use  on  the  three  wire  systems  without 
passing  through  any  auxiliary  machinery,  and  the  alternating 
current,    although    not    suitable    for   service   at    a    distance    on 


\iE\vs  OF  600  K.w.  Double  Current  Gener.\tor — Quebec,  Montmorencv  and  Charlevoix  Railway. 


volts  and  two-phase  alternating  currents  at  8,000  alternations  and 
about  400  volts.  It  will  carry  its  full  rate  of  load  on  either  end,  or 
it  will  divide  the  load  of  direct  and  alternating  current  in  any  pro- 
portion that  may  be  required.  The  direct  current  is  fed  into  the 
railway  line  adjacent  to  the  station  and  the  alternating  current  is 
transmitted  at  a  high  voltage  to  a  sub-station  some  distance 
away. 

The  Westinghouse  Company  have  supplied  for  the  Third  Avenue 
Railroad  at  New  York,  six  of  the  largest  rotary  converters  yet 
constructed,  having  ten  poles  and  operating  at  300  revolutions 
per  minute.  Four  of  these  are  now  being  used  as  double  current 
generators.  They  have  large  over-load  capacities,  so  that  when 
working  under  full  load  continuously  there  is  very  slight  rise  in  tem- 
peratu-e.  These  machines  are  rope  driven  from  horizontal  steam 
engines,  direct  current  being  taken  from  the  commutators  at  550 
volts  for  feeding  the  railway  circuits,  and  from  the  collector  rings 
are  taken  alternating  currents  at  approximately  350  volts.  From 
this  pressure  these  latter  currents  are  raised  by  means  of  step-up 
transformers  and  transmitted  to  the  129th  street  station  to  operate 
a  similar  machine  now  used  as  a  1,000  k.w.  Westinghouse  conver- 
ter.    These  double  current   generators  can  be  changed  to  rotary 


account  of  its  low  voltage,  can  be  raised  by  transformers. 
It  is  pointed  out  also  that  storage  batteries  may  be  very  advan- 
tageously used  in  connection  with  double  current  generators, 
either  to  increase  direct  current  capacity  at  time  of  maximum 
load,  or  to  supply  the  entire  output  of  both  direct  and  alternating 
currents  at  time  of  minimum  load,  and  to  regulate  the  station 
pressures  for  both  the  direct  and  alternating  current    at  any  load. 


.■\t  a  meeting  of  the  city  council  of  Moncton,  N.  B.,  it  was  de 
cided  to  take  steps  10  compel  the  Moncton  Street  Railway  Co.  10 
operate  its  road  within  six  months  or  lake  up  the  rails. 

It  is  understood  that  an  agreement  has  been  reached  by  which 
an  electric  railway  will  be  constructed  in  the  town  of  Woodstock, 
Ont.  Mr.  J.  C.  Wallace,  representing  the  promoters,  slates  that 
cars  will  be  running  in  six  months. 

The  Lulu  Island  Railway  Co.,  of  New  Westminster,  B.C.,  have 
decidtd  to  build  an  electric  tramway  from  Granville  street,  Van- 
couver, to  a  point  on  the  north  arm  of  the  Fraser  river.  It  is  also 
contemplated  to  build  a  branch  from  New  Westminster  to  the 
North  .A.rm  False  Creek  line,  making  about  13  miles  new  road. 
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THE  GASOLINE  ENGINE. 

Bv  H.  S.  Pell. 
M)-  intention  this  evening-  is  to  bring;  before  you,  in  as  practical 
and  familiar  a  way  as  possible,  the  main  features  of  the  gasoline 
engine,  and  I  trust  that  none  of  my  audience  will  be  disappointed 
if  the  intricacies  iSf  the  subjecl  are  omitted.  In  the  first  place,  it 
would  be  well  to  consider  the  characteristics  of  the  fuel  used,  viz., 
74  degree  gasoline.  Gasoline,  as  you  all  know,  is  derived  from 
crude  petroleum  during  the  process  of  refining,  and  being  one  of 
the  lighter  constituents  of  the  parent  oil,  it  possesses  not  only  the 
quality  of  inflammability,  but  is  extremely  volatile,  vaporizing  in 
the  open  air  at  ordinary  temperatures.  I  have  here  a  small  phial 
of  gasoline,  and  its  volatile  quality  is  readily  observed  by  taking  a 
small  portion  upon  the  palm  of  the  hand  ;  it  will  be  seen  to  evap- 
orate almost  immediately,  and  it  is  this  quality  which  makes  it 
specially  valuable  for  power  purposes,  as  gasoline  is  virtually 
liquid  gas  and  can  be  readily  mixed  with  a  proper  proportion  of 
air  and  burned  under  such  conditions  as  to  produce  motion. 

As  regards  its  inflammability,  there  is  a  popular  impression  that 
gasoline  is  explosive  and  extremely  dangerous  to  handle,  but  this 
impression  springs  more  from  a  lack  of  knowledge  than  from  the 
facts  of  the  case.  As  I  will  now  proceed  to  show  you,  ga^oline 
burned  in  liquid  form  produces  a  strong,  quick  flame,  but  does  not 
give  an  explosive  effect  by  any  means,  and  when  it  is  considered 
that  such  a  liquid  as  gasoline  must  first  become  a  gas,  and  further 
must  be  mixed  \\'ith  a  certain  proportion  of  air  before  in  can  be 
exploded,  it  will  be  readily  seen  that  only  very  simple  measures 
are  necessary  to  ensure  perfect  safety,  viz.,  handling  it  by  day- 
light only,  and  keeping  it  in  air-tight  receptacles. 

I  will  now  draw  your  attention  to  the  drawing  of  a  gasoline 
engine  which  I  have  on  the  platform,  and  you  will  at  once  observe 
in  it  a  striking  similarity  to  the  ordinary  steam  engine.  Both 
have  cylinders,  valves,  pistons,  connecting  rods,  cranks  and  fly 
wheels.  As  a  matter  of  fact,  both  are  heat  engines,  the  steam 
engine  employing  what  might  be  termed  external  combustion  and 
the  gas  and  gasoline  engine  internal  combustion.  There  is,  of 
course,  an  entirely  different  cycle  of  operations  in  the  two 
machines.  The  steam  engine  utilizes  the  energy  of  some  com- 
bustible which  is  transferred  to  water  and  carried  to  the  engine 
in  the  formofsleam.  The  gas  or  gasoline  engine  utilizes  the 
energy  of  hydro-carbon  or  other  gas,  by  burning  it  directly  in  the 
cylinder,  thus  causing  expansion  of  the  air  drawn  into  the  cylinder 
on  the  suction  stroke,  thus  imparting  motion  to  the  piston. 
Chemically  stated,  the  oxygen  of  the  air  and  the  hydrogen  and 
carbon  ot  the  gas  are  the  elements  which,  by  combustion,  expand 
the  nitrogen  of  the  air  and  the  watery  vapor  produced  by  the 
union  of  oxygen  and  hydrogen,  and  also  carbon  dioxide  and  car- 
bonic acid  gas  formed  by  the  union  of  carbon  and  oxygen. 

Most  commercial  engines  operate  on  what  is  known  as  the 
"Otto  cycle,"  which  is  carried  out  during  two  revolutions,  or  four 
piston  strokes  of  the  engine.  We  will  consider  this  cycle  as 
applied  in  the  ordinary  single  acting  engine,  and  commencing 
with  the  suction  stroke,  we  will  turn  the  fly  wheel  and  cause  the 
piston  to  move  a  full  stroke  outward.  The  result  is  naturally  to 
create  a  vacuum  in  the  space  between  the  piston  and  cylinder 
head,  and  to  open  the  automatic  inlet  valve  A,  allowing  air  to  rush 
in  and  fill  the  cylinder  space.  This  air  is  drawn  through  a  some- 
what restricted  opening,  and  therefore  passes  through  the  cylinder 
ports  and  enters  the  cylinder  with  considerable  velocity. 

You  will  notice  a  little  metal  cup  at  the  back  of  the  cylinder. 
This  is  the  gasoline  receptacle,  and  is  kept  constantly  replenished 
by  a  small  pump  operated  by  the  engine  and  drawing  its  supply 
from  the  main  gasoline  tank.  A  small  tube  projects  from  the  cup 
into  the  air  part  and  the  swiftly  moving  air  current  picks  up  and 
instantly  vaporizes  a  few  drops  of  gasoline  on  each  suction 
stroke  from  this  tube.  The  cylinder  is  therefore  filled  with  a 
mixture  of  atmospheric  and  gasoline  gas  at  the  end  of  the  suction 
stroke,  and  the  whirling  action  of  the  air  current  effectively  mixes 
the  two  elements.  The  openings  for  air  and  gas  are  so  arranged 
that  the  proportions  are  about  8  parts  of  air  to  i  part  of  gas, 
which  forms  a  mixture  affording  the  most  complete  combustion 
when  lighted.     The    next  stroke  of  the  cycle   is  the  compression 

♦Paper  read  before  Toronto  No.  i  Canadian  Association  of  Stationary  Engineeis. 
Explanations  were  given  by  means  of  models. 


Stroke.  Compression  of  the  gaseous  mixture  gives  a  more  com- 
plete infusion,  quicker  firing  and  far  greater  pressure.  This 
compression  is  effected  by  the  momentum  of  the  fly  wheel  acting 
on  the  piston  through  the  crank  and  connecting  rod,  and  as  both 
the  inlet  valve  and  the  exhaust  valve  open  inward,  they  automati- 
cally close  on  the  reversal  of  the  piston.  At  the  end  of  the 
compression  stroke  the  contents  of  the  cylinder  are  at  a  pressure 
of  about  60  lbs.  per  square  inch  in  the  majority  of  commercial 
engines,  though  both  higher  and  lower  compression  is  used  in 
special  cases.  The  piston  is  now  at  its  extreme  inner  stroke,  and 
ready  for  the  third  or  power  stroke.  In  order  to  utilize  heat  energy 
of  the  gas  it  is  of  course  necessary  to  ignite  it,  and  this  is  effected 
in  modern  engines  in  two  ways,  viz.,  by  the  electric  spark  and 
the  hot  tube. 

By  the  former  method,  either  a  small  dynamo,  a  storage  battery 
or  a  primary  battery  is  used  to  produce  the  necessary  electric 
current.  Where  the  dynamo  is  used  the  wires  are  carried  direct 
to  the  make  and  break  appliance  in  the  cylinder,  but  where  a 
battery  is  employed  it  is  necessary  to  interpose  a  spark  coil  into 
the  circuit.  The  igniter  consists  essentially  of  two  conductors, 
preferably  tipped  with  platinum,  which  are  caused  by  suitable 
mechanism  to  break  the  circuit  at  the  proper  moment  for  ignition, 
and  thus  produce  a  spark.  (The  primary  cell  apparatus  I  have  on 
the  platform  produces  such  a  spark  by  suddenly  breaking  the 
circuit  as  described.)  In  practice  the  igniting  points  are  brought 
into  the  interior  of  the  cylinder  and  the  spark  is  produced  at  the 
best  point  to  secure  efficient  ignition  of  the  compressed  gases. 
The  hot  tube  is  much  simpler  than  the  electric  apparatus.  It  con- 
sists merely  of  a  small  short  tube  of  iron,  nickel,  platinum,  or  com- 
position, open  at  one  end  and  sealed  at  the  other.  The  open  end 
is  screwed  into  the  engine  cylinder,  and  the  tube  having  been 
heated  to  a  dull  red  by  a  Bunsen  burner,  fed  by  gasoline  from  a 
small  elevated  tank,  all  is  ready  for  work.  The  tube  is,  of  course, 
kept  canstantly  heated  by  the  Bunsen  burner  during  the  operation 
of  the  engine.  When  the  gases  are  compressed  into  the  hot  tube 
they  ignite  at  a  moTiipnl  which  is  controlled  by  the  length  of  the 
tube,  the  shortei  the  tube  the  earlier  the  ignition  and  vice  versa 
The  moment  of  ignitio'h  can  be  precisely  determined  when  electric 
ignition  is  used,  by  adjusting  the  sparkling  mechanism,  but  with 
the  hot  tube  the  timeofignition  is  more  or  less  experimental,  and 
as  ignition  at  the  exactly  proper  moment  is  necessary  for  a  com- 
plete combustion  and  good  economy,  it  is  evident  that  the  electric 
spark  has  a  point  of  advantage  in  this  particular,  but  when  the  up- 
keep of  batteries,  and  sparking  points,  and  the  annoying 
stoppages  incidental  to  the  use  of  electricity  are  considered,  most 
operators  of  gasoline  engines  in  my  experience  prefer  the  hot 
tube.  The  ignition  of  the  gases  causes  a  sudden  and  vigorous 
expansion  of  the  air  brought  into  the  cylinder  during  the  first  or 
suction  stroke,  the  pressure  rising  to  200  lbs.  or  more,  according 
to  the  amount  of  original  compression  and  the  perfection  of  the 
mixture.  This  causes  the  piston  to  take  a  powerful  stroke,  and 
immediately  on  the  completion  of  this  .stroke  the  exhaust  valve.is 
opened  by  a  rod  and  cam  and  the  burned  products  of  the  power 
stroke  are  swept  out  of  the  cylinder,  and  all  is  again  ready  for  a 
new  suction  stroke,  thus  completing  the  cycle  of  four  strokes, 
which  I  again  name  in  order,  first,  outward  suction  stroke; 
second,  inward  compression  stroke  ;  third,  outward  power  stroke; 
and  fourth,  inward  exhaust  stroke. 

I  will  now  proceed  to  a  brief  discussion  of  the  component 
parts  of  the  gasoline  engine,  using  the  part  drawing  of  the 
Northey  gasoline  engine  on  the  board  for  my  purpose.  In  the 
first  place,  the  bed  presents  no  unusual  features  apart  from  its 
being  extra  mas.^ive  and  somewhat  higher  than  a  steam  engine 
'bed  would  be,  owing  10  the  larger  fly  wheels  employed.  The 
shaft  runs  in  heavy  bronze  half-boxes  planed  to  fit  the  sockets  in 
frame,  and  held  in  place  by  cast  iron  caps.  This  part  of  the  bed 
is  specially  stayed  to  resist  the  shock  of  the  power  stroke.  The 
fly  wheels  are  specially  massive,  two  are  used  on  each  engine. 
The  crank  shaft  is  a  steel  forging.  The  crank  is  forged  solid, 
and  drilled  and  slotted  out,  as  the  best  practice  demands,  and  the 
whole  is  very  carefully  made  to  withstand  the  severe  duty  it  has  to 
perform.  The  connecting  rod  is  a  steel  forging  slotted  out  at 
the  piston  end,  and  provided  with  bronze  boxes  and  wedge  and 
screw  take-up.      It  is  provided    with  marine    type  brasses  at    the 
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crank  end,  with  turned  steel  studs,  double  lock-nuts  and  split 
pins.  The  piston  is  very  deep,  as  it  forms  its  own  guide.  It  is 
provided  with  four  or  five  rings  of  the  spring  type.  The 
cylinder  is  water-jacketed  all  round,  as  shewn,  this  being  neces- 
sary to  keep  the  temperature  of  the  inner  wall  of  cylinder  down  to 
a  point  at  which  the  special  cylinder  lubricating  oil  can  do  its 
work.  .A  mineral  oil  with  special  qualities  must  be  used,  as 
heavy  vegetable  oil  would  thicken  and  even  char  in  a  gas 
engine  cylinder,  thus  doing  more  harm  than  good.  .As  the 
gasoline  engine  is  a  heat  engine,  this  necessary  cooling  of  the 
cylinder  for  lubricating  purposes  is  very  wasteful,  40%  of  the  heat 
generated  going  into  the  cooling  water.  The  cylinder  head  is 
also  jacketed,  as  the  inlet  valve  face  in  it  must  be  protected  from 
the  fierce  heat.  The  inlet  valve  is  a  mushroom  shaped  poppet 
valve,  with  a  long  stem  carrying  a  spring  which  ensures  its 
prompt  closing.  It  is  an  automatic  valve,  which  is  opened  when 
necessary  by  the  vacuum  produced  in  the  cylinder.  At  the  back 
is  the  little  receptacle  for  gasoline  mentioned  earlier  in  this  paper, 
and  entering  the  bottom  of  the  cylinder  will  be  seen  the  air  pipe 
with  the  gasoline  injector  protruding  into  it.  On  the  horizontal 
part  of  this  air  pipe  is  a  valve  to  control  the  proportion  of  air 
used,  while  the  gasoline  is  varied  in  quantity  by  a  needle-valve  at 
the  base  of  the  gasoline  receptacle.  The  hot  tube  and  bunsen 
burner  apparatus  are  seen  at  the  top  of  the  cylinder  close  to  the 
back  cover,  and  the  lubrication  of  the  cylinder  is  effected  by  a 
sight  feed  drop  lubricator  placed  at  the  forward  end  of  same. 

On  the  side  is  the  exhaust  casing,  valve  and  gear.  The  casing 
is  water  jacketed  to  protect  the  valve  and  seat,  and  the  valve  is 
the  same  as  the  inlet  valve,  viz.,  a  mushroom  shaped  poppet 
valve.  The  value  of  a  poppet  valve  in  gas  and  gasoline  engines 
lies  in  the  fact  that  they  lift  squarely  off  their  seats,  and  owing 
to  the  rush  of  air  or  gas  through  them,  the  seals  are  always 
kept  clear  of  grit  or  dirt,  which  soon  destroys  any  valve  of  the 
sliding  variety. 

Poppet  valves  expand  evenly  and  keep  tight  under  the  trying 
circumstances  met  with  in  gas  engine  practice,  and  they  are 
easily  ground  to  place  when  worn  or  leaky.  The  proper  opening 
of  the  exhaust  valve  is  secured  by  the  action  of  a  cam  operating 
a  side  rod.  The  exhaust  cam  is  mounted  on  a  secondary  shaft 
which  is  set  in  motion  from  the  main  shaft  by  a  pair  of  gear 
wheels,  of  unequal  size.  The  gear  on  the  main  shaft  has  one-half 
the  number  of  teeth  of  that  on  the  cam  shaft.  This  is  necessary 
from  the  fact  that  the  exhaust  valve  is  opened  once  during  two 
revolutions  of  the  main  shaft.  Where  electric  ignition  is  used, 
the  secondary  shaft  also  operates  a  switch  or  cut-out,  allowing 
the  current  to  pass  only  at  the  beginning  of  the  power  stroke, 
and  thus  saving  the  battery.  Both  inlet  and  exhaust  valves  are 
held  to  their  seats  by  spiral  springs.  We  have  now  briefly  men- 
tioned the  essential  parts  of  the  gas  or  gasoline  engine,  for  a 
gasoline  engine  can  be  easily  arranged  to  use  gas.  In  fact 
either  gas  or  gasoline  can  be  used  at  will  in  the  Northey  engine. 
Where  gas  is  used  a  combined  air  and  gas  valve  is  employed, 
which  automatically  adjusts  the  supply  of  air  and  gas  in  proper 
proportions. 

We  will  now  consider  the  governing  apparatus,  taking  the 
Northey  engine  governor  as  our  example.  It  will  be  realized 
that  the  governor  is  a  very  important  part  of  the  mechanism,  as 
its  duty  is  to  proportion  the  numRer  of  impulses  that  the  engine 
will  run  at  piactically  the  same  speed  from  no  load  to  full  load. 
The  governor  works  on  the  well  known  principle  of  centrifugal 
force  operating  through  a  pair  of  weights  so  attached  to  the 
main  shaft  as  to  move  a  sliding  collar  along  it.  This  collar  has 
a  lip  at  its  outer  edge  which  engages  a  pivotted  finger,  the  steel 
tip  of  which  is  formed  into  a  knife  or  chisel  edge.  This  tip  moves 
inward  or  outward  in  sympathy  with  the  motion  of  the  governor 
balls,  and  is  so  arranged  that  it  will  catch  upon  a  similar  chisel 
edge  formed  upon  the  exhaust  valve  rod.  The  purpose  of  this 
mechanism  is  that  when  the  engine  speeds  up  a  couple  of  turns 
more  than  the  normal  speed,  the  pivolled  finger  is  pressed  in  far 
enough  to  catch  the  detent  on  I  he  exhaust  valve  rod  and  hold  the 
exhaust  valve  open.  The  motion  of  the  exhaust  valve  rod  also 
brings  a  thin  bar  of  steel  behind  a  collar  on  the  inlet  valve  stem 
and  holds  the  valve  tight  closed.  When  the  parts  are  in  this 
position  the  engine  cannot  draw  in  a  charge  of  gas  or  gasoline, 
and  cannot  compress  because  the  exhaust  valve  is  wide  open. 
All  that  can  happen,  therefore,  is  that  air  is  alternately  drawn  in 
and  forced  out  of  the  cylinder,  incidentally  clearing  out  the 
spent  gases.  After  a  few  revolutions  the  speed  of  the  engine 
comes  down  to  normal,  and  as  the  governor  balls  come  together 
the  governor  finger  is  withdrawn  and  the  exhaust  valve  closes, 
while  the  inlet  valve  is  allowed  to  open  by    the  withdrawal    of  the 


bar.  -A  charge  of  gas  and  air  is  at  once  drawn  in,  compressed, 
fired  and  exhausted,  and  the  operation  is  repeated  until  '.he 
governor  again  comes  into  action.  So  perfect  is  the  action  of  the 
hit  and  miss  governor,  as  this  type  is  named,  that  though  the 
power  is  applied  only  every  fourth  stroke,  we  are  enabled  to  run  a 
dynamo  and  operate  electric  lights  with  remarkable.steadiness 
and  without  the  intervention  of  storage  batteiies. 

The  method  of  starting  a  gas  or  gasoline  engine  in  the  smaller 
sizes  is  (after  heating  up  the  tube  where  used,  which  takes  a  few 
minutes)  to  give  the  fly  wheels  a  couple  of  turns  by  hand. 
This  draws  in  a  charge,  compresses  and  tires  it,  after  which  the 
engine  automatically  performs  its  functions.  In  ihe  larger 
sizes  a  so-called  self-starter  is  used,  consisting  of  a  small  hand 
air  compressor  fixed  to  the  side  of  the  engine  bed,  and  a  per- 
cussion arrangement  by  which  a  match  or  cap  gives  the  spark. 
The  air  compressor  draws  its  supply  through  a  small  gasoline 
holder  filled  with  cotton  wick  and  forces  a  mixture  of  air  and 
g.asoline  into  the  cylinder  clearance,  the  piston  being  held  in 
place  with  the  crank  just  above  the  centre.  After  a  pressure  of 
20  or  30  lbs.  has  been  reached  the  match  or  cap  is  ignited  by  the 
sudden  action  of  a  small  plunger  and  the  gaseous  mixture  fired. 
The  air  expansion  thus  brought  about  causes  the  engine  to  take 
a  few  rapid  revolutions,  which  suffice  to  start  it.  In  some  cases 
the  engine  pumps  air  under  pressure  into  a  tank  when  working, 
and  this  compressed  air  is  used  lo  start  the  engine  when  neces- 
sary. 

The  cooling  of  the  cylinder  and  adjacent  parts  is  effected,  as 
before  stated,  by  circulating  water  through  the  jackets  provided 
for  the  purpose.  The  water  supply  is  in  most  cases  a  sheet 
melal  or  wooden  tank,  with  connections  at  top  and  bottom.  The 
water  in  this  tank  is  kept  just  above  the  level  of  the  upper  con- 
nection, and  as  Ihe  cylinder  of  the  engine  heats  up,  a  circulation 
is  established  through  the  connecting  pipes  and  tanks.  The 
amount  of  water  required  is  very  trifling.  It  has  been  found  that 
the  best  economy  is  obtained  when  the  cooling  water  is  kepi 
near  the  boiling  point  and  tanks  are  proportioned  with  that  end 
in  view.  Where  convenient,  water  under  pressure  is  used  for 
cooling,  dispensing  with  tanks,  and  sometimes  a  pump  on  the 
engine  draws  cooling  water  from  a  well  or  convenient  stream.  The 
noise  made  by  the  exhaust  has  proved  a  difficult  problem  to 
tackle,  as  a  contrivance  which  eflFectually  quiets  the  noise  of  the 
e.xhaust  also  sets  up  back  pressure  and  consequent  loss  of 
efficiency.  The  various  experiments  in  this  direction  have 
finally  sifted  down  lo  the  plain  muffler  pot,  a  plain  cast  iron 
covered  pot  with  two  openings  in  the  lop  threaded  to  receive  the 
exhaust  pipes.  The  purpose  of  this  contrivance  is  to  allow  the 
exhaust  to  expand  where  it  will  make  the  least  noise,  and  tlie 
muffler  pot  fairly  effects  its  purpose. 

Measurement  of  power  in  a  gas  or  gasoline  engine  is  practi- 
cally identical  with  that  in  a  steam  engine,  as  in  both  the  indica- 
catoi  affords  a  diagram  which  exhibits  the  necessary  data.  In  a 
gas  or  gasoline  engine,  however,  as  the  power  is  applied  only 
every  fourth  stioke,  and  the  engine  Is  single  acting,  only  one- 
fourth  of  the  total  piston  speed  can  be  considered  in  the 
computation. 

It  will  be  noted  that  the  power  of  a  gasoline  engine  is  affected 
by  two  factors  only,  namely,  cylinder  area  and  piston  speed,  un- 
like the  steam  engine  in  which  the  factors  are  cylinder  area, 
piston  speed  and  .the  varying  pressure  of  the  steam.  In  the 
gasoline  engine  the  mean  effective  pressure  is  practically  con- 
stant, as  it  is  produced  by  the  combustion  of  gases  whose  volume 
and  constituents  are  practically  identical  in  e.ich  charge.  It 
follows,  therefore,  that  a  gasoline  engine  should  be  rated  for  ihe 
market  at  its  brake  or  actual  horse  power,  and  this  is  done  in  the 
case  of  most  engines.  The  customer  who  buys  a  12  h.p.  gasoline 
engine  gets  an  engine  which  will  develop  that  power  and  a  per- 
centage over  when  running  at  a  proper  speed,  and  the  facts  are 
guaranteed  by  the  maker.  The  only  way  in  which  the  power  of 
the  engine  can  be  increased  is  by  speeding  it  up,  so  the  engine 
should  always  be  of  ample  power  for  the  total  load.  On  the 
other  hand,  too  large  an  engine  should  not  be  chosen,  as  engines 
run  under  power  show  a  marked  decrease  in  efficiency.  Experi- 
ments with  a  12  h.p.  gas  engine  show  a  consumption  of  15  cubic 
feet  of  gas  per  horse  power  per  hour  at  full  load,  i5,!4  at  10  h.p., 
16)4  at  87  h.p.,  i8at  6  h.p.,  21  at  4  h.p.,  and  30  at  2  h.p. 

The  different  applications  of  the  gasoline  engine  are  numerous 
and  interesting.  The  marme  engine,  for  instance,  has  so  many 
advantages  over  the  steam  engine,  particularly  for  small  boats, 
that  as  it  is  perfected  it  must  eventually  take  first  place  in  this  dir- 
ection. It  has  no  boiler  throws  off,  no  heat,  needs  no  firing,  and 
needs  a  mimimum  of  attention,  besides  being  compact   and    clean 
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in  a  marked  degree.  The  marine  gasoline  engine  is  not  reversible, 
but  a  reversible  propeller,  or  a  reverse  gear  mechanism  is  used. 
This  latter  is  the  well  known  "Jack  in  the  Box  "  arrangement  and 
works  perfectly.  The  exhaust  is  carried  overboard  under  water 
.ind  is  absolutely  noiseless;  a  small  pump  supplies  the  cooling 
water,  and  the  gasoline  tank  is  placed  generalU'  in  the  bow.  The 
Otto  or  4  cycle  tjpe  is  growing  into  popular  favor  very  rapidly, 
as  it  is  more  economical  than  the  two  cycle  engine,  and  is  per. 
fectly  safe  because  it  uses  the  gasoline  in  liquid  form,  while  the 
two  cycle  engine  uses  a  carburetter  or  gas-making  appliance  and 
thus  offers  opportunity  for  explosions.  The  two  stroke  cycle 
engine  is  so  called  because  it  completes  its  cycle  in  one  revolution. 
The  upward  stroke  of  the  piston  draws  a  charge  of  carburet  ted 
air  into  the  base  of  engine  through  a  check  valve,  which,  on  the 
downward  stroke,  is",'partially  compressed  and  forced  into  the 
cylinder,  where  it  is  fired.  The  upward  stroke,  which  draws  the 
charge  into  the  base,  also  completes  the  compression  of  the 
charge  in  the  cylinder.  The  exhaust  takes  place  through  a  port 
uncovered  by  the  piston  at  the  end  of  its  down  stroke.  Electric 
ignition  is  generally  used  in  marine  work.  The  automobile 
seemed  at  one  time  to  offer  a  large  field  for  the  hydro-carbon 
motor,  but  in  my  opinion  the  steam  engine  and  boiler  in  a  refined 
form  offers  the  best  solution  of  the  problem.  The  gasoline  engine 
iS  troublesome  to  start  and  must  be  kept  constantly  in  motion. 
The  speed  of  a  gasoline  engine  cannot  be  varied  to  the  extent 
necessary  in  carriage  work,  without  great  complication,  and 
cannot  be  reversed  without  introducing  the  same  objectionable 
feature  ;  while  the  steam  engine  has  an  infinite  variety  of  speeds, 


sometimes  blocks  up  the  gas  pipes.  We  then  obtain  solid  par- 
affins, principally  in  the  form  of  waxes.  The  last  product  obtained 
through  the  distilling  process  of  coal  tar  is  pitch. 

It  was  then  shown  how  the  articles  and  productions  mentioned 
were  applied  to  the  manufacture  of  modern  commodities  of  every- 
day use.  The  explosives  used  in  modern  warefare  are  composed 
largely  of  materials  obtained  from  coal,  such  as  carbolic  acid, 
etc. ;  napthaline  goes  into  some  of  them  and  is  used  in  some  of  the 
cartridges  of  the  present  day.  The  speaker  exhibited  samples  of 
cordite  and  other  explosives,  and  explained  how  smokeless 
powder  differed  from  ordinary  gun-powder.  It  was  shown  how 
natural  articles  of  commerce  were  being  imitated  by  productions 
from  coal  tar,  such  as  oil  of  wintergreen,  obtained  from  carbolic 
acid  ;  musk  ;  saccharine,  which  is  500  times  sweeter  than  common 
sugar  ;  and  also  artificial  perfume  resembling  flower  of  lilac.  In 
cases  of  sickness  saccharine  can  sometimes  be  used  where  sugar 
could  not.  Gum-benzoic,  naturally  obtained  from  the  juice  of  a 
tree  grown  in  eastern  countries,  a  substance. which  has  been  used 
from  earliest  times  in  making  insense,  and  in  all  probability  util- 
ized in  the  preservation  of  mummies,  is  now  artificially  made  in 
the  form  of  benzoic  acid.  Mr.  Williams  had  on  exhibition  a  piece 
of  gum-benzoic  which  was  over  two  hundred  years  old.  A  sub- 
stance is  also'obtained  from  coal  tar  which  is  practically  the  same 
as  quinine. 

At  the  conclusion  of  the  addiess  a  hearty  vole  of  thanks  was 
tendered  Mr.  Williams  for  his  trouble  in  preparing  such  an  inter- 
esting and  exhaustive  address  on  the  subject.  Mr.  L.  B.  Mann, 
of  Boston,  one  of  the  prominent  stalionerj-  engineers  on  the  other 


side,  addressed  the  meeting 
QUANTITY  C7  CONDENSING  WATER  REQUIRED  PER  MINUTE  IN  CUBIC  FEET  before  it  closed,  and  an- 
nounced that  he  would  be 
present  at  some  meeting  in 
the  near  future  and  address 
the  members  at  some 
length.  Mr.  H.  J.  Wickens, 
of  Toronto,  made  a  few 
remarks,  and  a  paper  from 
him  on  "Electricity"  is 
looked  for  in  the  near 
future. 
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•ts  reversal  is  eisily.  arranged  and  it  will  start  at  the  touch  of  a 
lever.  The  engines  used  for  the  purpose  are  beautiful  refine- 
ments of  the  ordinary  steam  engine  with  tubular  frames,  steel 
cylinders  and  working  parts — they  are  usually  twin  cylinder 
engines.  The  boilers  are  copper  pipe  boilers  fired  by  gasoline, 
and  entirely  automatic  as  to  firing,  steam  and  water  regulations. 
The  gasoline  engine  finds  a  broad  field,  however,  for  mining, 
agriculture  and  other  purposes,  and  new  uses  are  being  found  for 
it  continually. 


PRODUCTS  OF  COAL, 

The  monthly  open  meeting  of  the  Hamilton  branch  of  Station- 
ary Engineers  was  held  on  Tuesday,  February  20th.  The 
principal  event  of  the  evening  was  an  address  by  Mr.  J.  M. 
Williams,  of  J.  Winer  &  Co.,  on  the  subject  of  products  that  could 
be  obtained  from  coal.  The  address  was  illustrated  throughout 
by  means  of  blackboard  drawings,  and  specimens  of  the  various 
substances  named  were  on  exhibition  for  the  inspection  of  the 
members  present. 

It  was  demonstrated  that  after  the  first  product,  which  was 
heat,  the  next  two  of  greatest  importance  were  gas  and  coke. 
From  the  coke  we  obtam  electric  light  carbons  and  carbide  of 
calcium  used  in  the  production  of  acetylene  gas.  Coal  tar  was 
the  next  production,  and  as  the  substances  obtained  from  the  dis- 
tillation of  this  tar  are  practically  innumerable,  the  principal 
products  onl}*  were  touched  on. 

We  first  obtain  from  coal  tar  a  substance  called  benzol,  which, 
combined  with  nitric  acid,  forms  nitro-benzol,  which  is  used  ex- 
tensively in  the  art  of  perfuming  soap.  Next  we  produce  carbolic 
acid,  then  creosote,  a  substance  used  for  preserving  railway  ties, 
wharves,  etc.  Then  follows  napthaline,  used  in  the  manufacture  of 
camphor  balls  ;    in  exceptionally  cold  temperature  this  substance 


CONDENSER  CAPA- 

QTIES. 
Mr.  a.  ."Mler,  writing  in 
Power,  gives  the  accom- 
panying table  showing  in 
cubic  feet  the  quantity  of 
condensing  water  required 
per  minute,  concerning  which  he  says  :  This  table  enables  any 
engineer  to  easily  determine  the  condensing  water  required  for  a 
steam  engine  or  steam  pump.  For  instance,  if  the  condenser  is 
required  for  an  engine,  say  diameter  of  piston  20  inches,  length 
of  stroke  48  inches,  speed  of  piston  600  feet,  cut-off  X,  initial 
steam  pressure  80  pounds,  by  referring  to  table,  20  inches  diam- 
eter of  piston  at  80  pounds  steam  pressure,  for  too  feet  of  pistoa 
speed  per  minute  at  full  stroke  requiries  19.4  cubic  feet  of  water 
per  minute,  and  at  600  feet  piston  speed  would  be  116.4  cubic 
feet,  and  when  divided  by  '4'  stroke  would  equal  29.1  cubic  feet 
of  water,  or  218  gallons  of  condensing  water  per  minute,  and 
when  condenser  is  required  for  pump  it  is  necessary  to  know  how 
many  gallons  of  water  is  discharged  regularly  by  pump  at  a 
given  pressure.  For  instance  :  If  pump  is  discharging  500 
gallons  per  minute  against  too  pounds  pressure  or  230  feet  head. 
.As  one  horse  power  is  required  for  every  2,500  gallons  of  water 
elevated  one  foot  high  per  minute,  500  gallons  of  water  elevated 
230  feet  high  would  require  46  horse  power.  Thus  by  this  simple 
table  the  quantity  of  condensing  water  required  is  easily  ascer- 
tained, as  this  table  is  applicable  for  any  style  of  condenser  used 
'  for  steam  engines  or  steam  pumps.  You  will  notice  on  table  in 
left  hand  column  the  horse  power  gained  for  every  100  feet  of 
piston  speed  per  minute. 


The  officers  and  members  of  the  Montreal  .Association  of 
Stationary  Engineers  recently  presented  Mr.  J.  J.  York,  me- 
chanical superintendent  of  the  Canada  Sugar  Refining  Co.,  with 
a  handsome  silver  tea  set  and  tray,  appropriately  engraved.  The 
presentation  was  made  by  Mr.  Thos.  Ryan,  and  was  intended  as 
a  small  token  of  recognition  for  the  efficient  services  rendered  by 
him  as  president  of  the  association.  The  members  were  after- 
wards invited  to  a  sumptuous  repast  at  Mr.  York's  residence. 


March,  190c 
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INTERIOR  CONDUITS. 

When  interior  conduit  was  first  placed  upon  the  market,  its 
reception  was  by  no  means  an  enthusiastic  one.  There  seemed 
to  be  a  strong  prejudice  against  that  mode  of  wiring,  and  it  was 
thought  unnecessary  and  objectionable  by  many  electrical  engi- 
neers. The  Interior  Conduit  and  Insulation  Company,  which  has 
since  been  absorbed  by  The  Sprague  Electric  Co.,  was,  however, 
convinced  of  the  necessity  for  better  methods  of  wiring  than  had 
existed  up  to  that  time,  and  perseveringly  demonstrated  beyond 
all  doubt  the  desirability  and  necessity  of  such  a  system.  From 
its  first  step  in  offering  to  ihe  public  unarmored  asphaltic  paper 
conduit,  this  compan)'  claim  to  have  met  all  the  varying  conditions 
imposed  by  the  rapid  improvement  in  the  art  of  modern  building 
construction.  The  introduction  of  unarmored  conduit  was  followed 
by  that  of  brass  armored,  and  later  by  iron  armored.  Its  latest 
product  is  the  flexible  metallic  conduit,  now  made  in  all  sizes  and 
possessing  many  features  of  excellence.  A  few  of  the  many 
advantages  claimed  for  this  conduit  are:  By  reason  of  its  great 
flexibility  as  well  as  its  perfectly  smooth  and  almost  frictionless 
interior,  it  is  entirely  feasible  to  string  it  over  beams  and  around 
comparatively  sharp  constructions,  equivalent  to  many  more 
elbows  than  might  be  used  in  the  rigid  pipe  system  in  the  same 
situation,  and  yet  retain  the  wire  freedom  so  essential  to  drawing 
in  or  withdrawing. 

The  design  of  the  conduit  is  such  that  while  affording  the 
greatest  ease  in  bending  to  a  curve  formation,  it  absolutely 
prevents  Ihe  possibility  of  flattening.  The  interior  is  thus  invari- 
ably of  uniform  .Jiameter  and  symmetrical  proportions. 

The  surface  presented  to  the  insulation  of  a  conducior  in 
"  drawing  in  "  is  less  than  20  per  cent,  of  its  entire  length,  while 
that  portion  of  Ihe  insulation  in  actual  contact  with  the  conduit 
after  it  has  settled  to  its  position  can  never  exceed  25  per  cent,  of 
the  whole,  leaving  the  balance  practically  suspended   in  free  air. 

.■\nolher  important  feature  of  the  construction  of  this  conduit 
that  will  appeal  especially  to  architecis  and  builders  is  that  the 
outer  surface  is  such  that  plaster  or  other  surfacing  material  will 
rigidly  adhere  to  it,  thereby  entirely  eliminating  the  unsightly 
**  plaster  cracks  "  so  frequently  in  evidence  where  rigid  conduit 
has  been  covered  by  a  comparatively  thin  layer  or  "skim  coat." 

It  is  generally  admitted  that  the  best  wire  insulations  require 
either  to  be  kept  dry  or  to  be  completely  and  continuously 
immersed  in  water.  Since  to  effect  the  latter  is  impracticable, 
the  problem  is  to  achieve  the  former  as  nearly  as  is  consistent 
with  practical  methods.  It  is  well  known  that  condensation  or 
"sweating"  takes  place  with  great  freedom  in  unlined  metal 
pipes,  and  also  that  the  water  so  condensed  will  be  retained  within 
a  pipe  system  indefinitely,  resulting  in  keeping  the  wires  moist 
without  completely  submerging  them,  thus  absolutely  guaranteeing 
the  ultimate  destruction  of  their  insulation.  Now,  were  the  same 
pipe  thoroughly  ventilated  throughout  every  unit  of  its  length  and 
its  diameter,  it  is  apparent  that  the  products  of  condensation 
would  not  be  retained.  In  fact,  there  would  not  be  any  condensa- 
tion. 

Flexible  metallic  conduit  is  just  such  a  ventilated  pipe;  by 
reason  of  its  spiral  formation  there  is  no  unit  of  its  lengih  or  of  its 
diameter  without  its  vent.  Wires  placed  in  such  a  conduit  are  of 
necessity  maintained  in  a  condition  as  free  from  moisture  as  is 
physically  possible  short  of  hermetically  sealing  them,  which,  as 
is  now  known  from  long  experience,  is  practically  impossible. 

The  destructive  action  of  a  short  circuit  in  unlined  rigid  tube  is 
too  well  understood  by  electrical  engineers  and  others  10  require 
extended  discussion  here  ;  it  has  been  demonstrated,  however,  by 
actual  experiment,  that  such  destruction  cannot  occur  in  the 
flexible  metallic  conduit  on  account  of  its  perfect  ventilation, 
which  allows  the  energy  of  a  "short  circuit"  to  be  dissipated 
throughout  every  unit  of  the  conduit  section  in  which  it  develops, 
leaving  the  interior  of  the  conduit  as  perfect  as  before  the 
occurence  of  the  "  short  circuit." 

Experiments  with  nails,  hammers,  saws  and  other  tools  have 
clearly  demonstrated  that  flexible  metallic  conduit  has  mechanical 
strength  superior  to  commercial  gas  pipe  of  the  same  wall  thick- 
ness and  of  approximately  the  same  interior  diameter,  therefore 
as  a  satisfactory  protecting  envelope  for  insulated  conductors  it  is 
more  desirable  than  any  form  of  conduit  at  present  manufactured  ; 
the  formation  of  the  outer  metal  ribbon  presenting  an  almost 
impenetrable  surface  to  nails,  etc. 

The  tools  required  for  installing  Greenfield  flexible  conduit  are 
few  and  simple.  .\n  adjustable  vise  is  provided  for  holding  Ihe 
tube  while  it  is  cut  with  an  ordinary  hack  saw.     A  reaming  tool. 


similar  to  that  used  with  iron  pipes,  removes  tlie  slight  burr 
caused  by  the  saw. 

An  additional  protection  against  any  possible  injury  to  insulation 
while  the  wit^  is  being  drawn  in,  is  provided  b}'  a  small,  soft  meta' 
bushing  which  is  inserted  in  the  end  of  the  tube  and  secured 
permanently  by  an  expanding  tool.  When  Ihe  bushing  is 
inserted  in  the  end  and  ihe  expanding  tool  applied  by  a 
strong  pressure  of  the  hand  it  forces  the  melal  into  the  spiral 
formation  of  the  tube,  making  a  smooth  and  friclionless  finish  to 
the  end. 

The  National  Underwriters  Association  has  decided  that  con- 
ductors used  in  ihis  conduit  should  have  insulation  equal  to  that 
required  for  conductors  installed  in  uninsulated  metal  conduit,  as 
shown  in  their  Rule  No.  40,  Class  D,  and  ihat  the  conduil  will  be 
approved  under  the  same  conditions  imposed  by  ihem  on  anv 
other  uninsulated  pipe. 

.\s  il  is  manufactured  in  lengths  of  100  feet,  and  as  ihe  circuit 
divisions  in  interior  wiring  rarely  exceed  Ihat  distance,  it  follows 
that  no  necessity  exists  for  a  break  in  the  continuity  of  a  division 
from  junction  box  to  outlet.  But  the  great  gain  is  in  the  saving 
of  time,  labor  and  cost  of  construction,  as  il  is  obvious  that  there 
are  no  elbows  with  their  diminished  cross  section,  no  threads  to 
cut,  and  consequently  no  burden  of  too!s_to  constilute  a  work- 
man s  equipment.  Again,  while  many  contractors  have  thought 
on  account  of  its  many  advantages  that  it  was  more  expensive 
than  the  plain  rigid  iron  pipe, 'this  is  quite  a  misconception,  as  in 
addition  to  the  saving  it  effects  in  elbows,  and  couplings,  and 
labor  in  installation,  Ihe  conduit  Itself  is  somewhat  cheaper.  The 
use  of  this  conduit  therefore  solves  the  problem  of  rendering  an 
uninsulated  "  plain  "  metal  conduit  thoroughly  reliable,  safe,  and 
in  all  respects  a  satisfactory  protecting  envelope  for  the  insulated 
wire  it  encloses. 

The  Sprague  Company  still  maintains  its  position  as  the  pioneer 
in  this  department  of  electrical  fields.  All  its  manufactures  are 
approved  by  the  National  Board  of  Fire  Underwriters,  and  may 
therefore  without  hesitation  be  recommended  for  every  kind  of 
interior  wiring. 

Persons  interested  may  obtain  further  particulars  or  catalogues 
from  the  Canadian  sales  agents,  Messrs.  Jack  &  Robertson,  7  St. 
Helen  St.,  Montreal. 


MOONLIGHT  SCHEDULE  FOR  MARCH. 

Day  of 
Month. 

Light.                 Extinguish. 

No.  of 
Hours. 

H.M. 

H.M. 

H.M. 

I  .  .  .  . 

P.M.     6.20 

A.M.      5.40 

1  1.20 

2  .  .  .  . 

"         6.20 

"          5-40 

1  1.20 

3.  .  .  . 

..         6.20 

"       5-4'^ 

1  1.20 

4.... 

9.00 

"       5- 30 

8.30 

5.  .  .  . 

10.20 

"       5-30 

7.10 

6 

"      H-30 

"       5-30 

6.00 

8..., 

A.M.   12.20 

"       5-30 

5.10 

9.... 

»          1.10 

"       5-^o 

4.10 

10. . . . 

»          2.00 

5.20 

3.20 

11..., 

"          2-3° 

5.20 

2.50 

12 ... . 

3.00 

"       5-^0 

2.20 

13... 

"       3-^^ 

"       5-^o 

2.00 

14..  .. 

•  No  Light. 

No  Light. 

IS-  ■  •  ■ 

No  Light. 

No  Light. 

16.... 

No  Light. 

No  Light. 

17    ... 

P.M.     6.40 

P.M.    9.00 

2.20 

18 

"       6.40 

"       9-45 

3-0.^ 

19.. .. 

»       6.40 

"      IO-45 

4-05 

20. . , . 

//       6. 40 

"      "•45 

.S-05 

21  ...  . 

"       fa.  40 

A.M.    12.40 

fa.  00 

22.  .  .  . 

//       6.40 

1.40 

7.00 

23.,.. 

//       6.40 

2.30 

7.  SO 

24. ... 

6.40 

"       3--'o 

«-3.S 

25 ... . 

6.50 

"       4.00 

9.10 

26.... 

"       6. 50 

«     4.40 

9-40 

27.... 

6.50 

n          S-OP 

10.40 

28.... 

"       6.50 

«          5.00 

10. 10 

29.... 

6.  so 

If          5.00 

10. 10 

30. . . . 

"       6-5° 

5-  00 

10. 10 

31.... 

«       6.50 

"       4-50 

10.00 

Total 

189.00 

The  owners  of  the  \  elvet  Mine  in  British  Columbia  purpose  con- 
structing a  railway  from  Rossland  to  the  mine.  It  is  probable 
that  electricity  will  be  the  motive  power.  L'pon  this  point  a  di- 
rector of  the  British  Electric  Co.  will  shortly  make  a  report  to  the 
owners. 
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The  Louisburg'  Electric  Water  and  Power  Co.,  of  Louisburg, 
C.  B. ,  is  seeking  incorporation. 

The  Lay  Whip  Co.,  of  Rock  Island,  Que.,  intend  erecting  a 
new  factory,  to  be  operated  by  steam  power. 

The  Montreal  Street  Railway  Co.  have  fitted  up  club  rooms 
for  their  men  at  the  corner  of  Cote  and  Vitre  streets. 

The  two  companies  applying  for  charters  to  build  an  electric 
railway  from  Ottawa  through  the  Winchester  district  to  a  point 
on  the  St.  Lawrence  river  have  amalgamated. 

Mr.  W.  T.  Stewart,  electrical  engineer,  of  Toronto,  has  been 
engaged  to  prepare  an  estimate  of  the  cost  of  a  system  of  street 
and  commercial  lighting  for  Toronto  Junction,  Ont. 

Negotiations  are  said  to  be  in  progress  for  the  location  at 
Brantford,  Ont.,  of  a  well  known  firm  of  manufacturers  of 
electrical  apparatus,  whose  headquarters  are  in  the  United 
States. 

The  electric  light  plant  at  Hultonville,  Ont.,  was  completely 
destroyed  by  fire  on  February  15th.  The  plant  was  used  for 
lighting  the  town  of  Brampton,  four  miles  distant,  and  was  insured 
for  $3,000. 

A  gentleman  has  made  a  proposition  to  the  town  council  of 
Collingwood,  Ont.,  to  establish  smelting  works  and  rolling  mills 
there.  He  agrees  to  expend  $1,300,000  on  the  plant.  It  is  his 
intention  to  utilize  the  blast  furnace  gases  for  the  production  of 
power  to  operate  the  blowing  engine  and  electric  plant  that  will 
be  installed  for  driving  the  machinery. 

Mr.  Clyde  K.  Green  has  entered  upon  his  duties  as  traffic  man- 
ager of  the  electric  railway  system  of  the  Cataract  Power  Co., 
of  Hamilton,  and  Mr.  J.  B.  Griffith,  late  manager  of  the  Hamilton 
street  railway,  has  been  installed  as  purchasing  agent  of  the 
syndicate.  Mr.  H.  R.  Leydon  has  successed  Mr.  Gordon  J. 
Henderson  as  manager  of  the  Hamilton  Electric  Light  &  Power 
Co.,  and  Mr.  Henderson  will  be  appointed  to  another  position  in 
onnection  with  the^ompany'  s  plant. 

The  annual  meeting  of  the  Halifal  Electric  Tramway  Co., 
Limited,  was  held  at  Halifax    on  Februarv  12th.     The    statement 


of  the  directors  showed  a  net  profit  of  $61,798,  as  compared  with 
$54>748.S4  for  the  previous  year.  The  percentage  of  operating 
expenses  was  reported  to  be  lower  than  in  any  previoi  year, 
showing  a  decrease  of  3.91  per  cent,  as  compared  with  1898. 
The  car  mileage  increased  during  the  year  by  20,334  car  miles, 
and  2,616,231  passengers  were  carried,  an  increase  of  196,963 
over  the  previous  year.  The  total  instalment  of  incandescent 
lamps  throughout  the  city  was  given  as  17,26.7.  The  power  station 
equipment  was  increased  by  a  constant  current  alterating  arc 
lamp  transformer  of  100  lamps  capacity,  a  line  transformer  of 
50,000  capacity,  and  no  meters.  Mechanical  stokers  were  placed 
under  one  boiler. 

Messrs.  Wright  &  McKinley,  of  Seaforlh,  Ont.,  are  still  nego- 
tiating with  Dr.  Norton  for  the  purchase  of  the  electric  light  plant 
at  Shelburne.  If  an  agreement  is  reached  they  agree  to  supply 
lights  at  the  following  rates  on  a  five  year  contract  :  For  lighting 
streets  from  dusk  until  midnight,  and  eleven  o'clock  on  Sundays, 
with  26  arc  lamps,  run  on  moonlight  schedule,  $500  ;  for  lighting 
town  hall  and  public  library  with  20  incandescent  lights  of  16 
candle  power,  $25.  Rates  to  private  takers  would  be  :  1  to  3 
lights,  16  c.p.,  40C.  a  month  ;  4  to  10  lights,  16  c.p.,  35c  a  month  ; 
II  to  15  lights,  16  c.p.,  33c  a  month  ;  over  15  lights,  16  c.  p.,  30c. 
a  month.  Bed  room  lamps,  8  c.  p.,  $2  per  year  ;  10  c.p.,  $2.25 
per  year;  16  c.  p.,  $2.77  per  year.  Halls  and  churches,  $1.50  per 
16  c.  p.  per  year.  Cleat  wiring,  $1  per  lamp.  Concealed  wiring, 
$1.25  per  lamp. 


ELECTRICAL  REPAIRS 

In  the  large  and  well  equipped  factories  where  the  manufacture  of  electrical 
apparatus  is  carried  out  under  the  piece  work  system,  they  find  that  repair  work  or 
apparatus  sent  in  to  be  repaired  or  rewound  interferes  with  this  system,  and  in  many 
cases  they  would  prefer  not  to  do  this  kind  of  work,  as  it  is  almost  impossible  to  do 
it  with  dispatch  and  at  a  reasonable  price.     Knowing  the  above  to  be  a  fact, 


MESSRS.  FRED  THOMSON  &  GO. 

774  Craigr  Street,  MONTREAL,  P.Q. 

have  arranged  their  works  for  repair  work  only.  They  keep  armatures  cf  nearly  all 
makes  of  dynamos  in  Stock,  which  they  loan  while  repairs  are  being  made.  Their 
factory  is  so  arranged  that  they  can  run  night  and  day,  and  work  can  be  finished  in 
the  shortest  possible  time.  Telephone  Main  3149. 


Westinghouse 
Rotary  Converters 


Give  Satisfaction 
for  all  kinds  of 
Service  .  .  .  • 


Rotary  Converter. 


Ahearn  &  Soper   -   Ottawa 
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The  \'ictoria  Telephone  Co.,  of  VVoodville,  Ont.,  at  a  recent 
niceiing-,  decided  to  extend  their  hne  to  Lindsay. 

The  British  Columbia  Electric  Railway  Co.  intend  lo  do  con- 
siderable double-tracking  in  the  city  of  Victoria. 

It  is  said  that  the  Montreal  Street  Railway  Co.  have  decided  to 
provide  special  cars  for  the  convenience  of  smokers. 

A  new  building-  will  be  erected  in  Montreal  for  the  Canadian 
Pacific  Telegraphs,  the  plans  for  which  are  now  being  prepared 
by  Maxwell  &  Shuttuck,  architects. 

The  town  council  of  Richmond,  Que.,  have  given  a  five  year 
contract  for  street  lighting  to  the  electric  lighting  company  of 
that  place,  at  the  price  of  $1,000  per  year. 


The  corporation  of  the  village  of  Beaurivage,  Que.,  is  seeking 
power  from  the  Quebec  Legislature  to  construct  an  electric  rail- 
way within  the  municipality  and  connecting  with  the  city  of  Mon- 
treal. 

Messrs.  Peter  Ryan  and  John  Shields,  of  Toronto,  have  sub- 
mitted to  the  council  of  Kamloops,  B.C.,  a  proposition  to  es- 
tablish electric  light  and  waterworks  systems  costing  $100,000, 
provided  Ihey  are  given  a  franchise  for  thirty  years. 

The  transport  "Milwaukee,"  which  was  chartered  to  carry 
the  Canadian  cavalry  to  South  .Africa,  was  fitted  with  electric 
lights.  The  installation  includes  a  10  k.w.  multipolar  dynamo 
and  switchboard,  which  is  being  supplied  by  theRo)al  Electric 
Co.  This  is  the  second  transport  for  which  this  company  have 
supplied  the  electrical  apparatus. 


.Kins   It.   HAHHER.  fr 


<iKO.  K.   CHALLES,  Src.-Tr, 


THE  CYCLONE  GRATE  BAR 


The  Cyclone  Grate  Bar  Comi*anv 

(Limited),  Toronto. 
GENTLE.MEM,~We  take  much  pleasure  in  giving  you  our  testimonial  re  Grate    Bars. 
lient  to  op  rate,  have  ample  air  space,  and  are  very  economical  regarding  fuel. 
To  every  intending  purchaser  we  would  advise  to  adopt  the  Cyclone  Grate  Bar  in  prefei 


SIMPLICITY 
DURABILITY 
ECONOMY 

Burns  the  Cheapest  Fuel  with 
the  Best  Results. 

A  Boy  Can 

Operate  It 

Send  for  Descriptive  Circulars 
and  Testimonials. 

When  installing  new  Boilers 
specify  Cyclone  Shaking  Grate. 

We  furnish  plans  and  specifica- 
tions for  setting  Boilers  by  most 
modern  method,  to  ensure  economy 
of  fuel. 

We  also  remodel  old  plants  to 
ensure  the  best  economy  in  con- 
nection with  our  Grate  Bars. 

We  make  one  claim^ihat  we 
agree  to  evaporate  more  water  per 
pound  of  coal  than  any  other  device 
in  America. 


ToRON rO  JUNCT 

t    in    for    us   is  giving   perfecl 
■  kind.     Wishing  you  every  sl 


:>N,  Ont..  Jan.  2fth,  1900. 
satisfaction.     They  are  v. 


MANUFACTURED  BY 


Cyclone  Grate  Bar  Co.,  Limited 


Telephone  1106. 


Office  :  10  King  Street  West,  TORONTO,  CAN. 


NEW 

CATECHISM 

OF 

ELECTRICITY 

A 

PRACTICAL 

TREATISE 


FOR  ENGINEERS 
t        AND  DYNAMO  TENDERS 

Engineers  desi'ing  a  practical  book  on  every-day  electrical  practice  will  find  that  this  hook  fills  all 
requirements,  as  it  treats  fully  upon  Dynamos,  Motors,  Wiring,  Electric  Lighting.  Bell-fiuing,  Elec- 
tric [latteries.  Telephones.  Electric  Elevators,  Pumps  and  Railways.  It  is  also  in  itself  a  dictionary 
'"^'      rical  Words  and  Terms.    The  volume  is  bou-id  in   handy  pockei-book  form,  red  le.ilher,   gilt 


I  J^    PRICE 

k      -  $2.00 

SEXD  ORDERS  TO  ...  . 

PUBLISHERS 
63  Fifth  Avenue  (corner  13th  Street)      - 


nd  gold  titles.     It  has  550  pages  of  up-to-date 


fully  illustrated 


work  will  b:  sent  pistpaid  upon  receipt  of  $2.-0  to  any  add 
i  of  the  Electri  ,\l  News  it  will  be  supplied,  if  desired,  o 
der  and  $1.00  in  ;o  days  Send  remittance  by  Post  Offici 
sent  on  (irst  payment. 

SP&ClflL    PROPOSITION 


n  any  part  of  the  world.  To  the 
iy  terms  of  payment,  i.  e.,  $(.o<j 
Express  Money   Order.     Liook 


CATALOG  VK 
SENT 
VPON 
XEQUEST. 


GO. 


NEW  YORK 


1899. 
THEO.  AUDEL  d  CO.. 

New  Yoih  City  : 
Send  me.   postpaid.    "Haivhin's  NewlCatechism  of 
Electricity." 

Enclosed  find  One  Dollar  to  cover  first  payment.  If 
tite  booh  proves  as  advertised,  I  hereby  agree  to  send 
you  the  remaining  dollar  within  30  d  :ys. 

Name 
Address 
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The  vill.ige  council  of  East  Toronto  is  looking  into  the  question 
of  installing  an  electric  light  plant. 

Various  sites  have  been  visited  by  the  city  council  of  Halifax, 
N.S.,  which  has  decided  to  establish  a  municipal  electric  light 
plant. 

The  United  Electric  Co.,  of  Toronto,  purpose  erei-ting  new 
factory  buildings,  increased  business  having  made  larger  works 
necessary. 

A  by-law  will  likely  be  submitted  to  the  ratepayers  of  Yarmouth, 
N.  S.,  to  provide  the  sum  of  813,000  for  a  steam  pumping  plant 
for  the  waterworks  system. 

Messrs.  W.  A.  McLean,  D.  Robertson  and  others  have  been 
incorporated  as  the  Walkerton  Electric  Light  &  Power  Company, 
of  Walkerton,  Ont.,  with  a  capital  of  $30,000. 

It  is  stated  that  the  Dominion  government  has  decided  to  in- 
stall a  storage  battery  plant  at  Hamilton  beach,  and  to  light  the 
piers  and  approaches  10  the  canal  by  electricity. 

A  very  attractive  booklet  descriptive  of  the  Lundell  motor  has 
been  received  from  Messrs.  Jack  &  Robertson,  of  Montreal, 
Canadian  agents  for  the  Sprague  Electric  Company. 

The  Canadian  General  Electric  Company  are  in  need  of  ad- 
ditional factory  accommodation,  and  it  is  probable  that  they  will 
erect  a  large  addition  to  iheir  works  at  Peterboro,  Ont. 

The  E.  B.  Eddy  Co.,  of  Hull,  Que.,  have  awarded  the  contract 
for  electric  motors  for  operating  their  factory  in  Hull  to  Ahearn  & 
Soper,  Canadian  agents  for  the  Westinghouse  Company. 

The  mayor  of  Wintiepeg  has  announced  that  he  will  introdvice 
a  by-law  to  provide  $300,000  for  the  installation  of  a  municipal 
gas  plant,  also  that  he  will  take  steps  to  secure  Ihe  franchise  for 
private  electric  lighting. 

The  Crows  Nest  Pass  Electric  Light  and  Power  Co.  has  been 
incorporated  by  the  Government  of  British  Columbia.  It  is  pro- 
posed to  develop  water  powers  and  supply  electric  light  and 
power  to  the  town  of  Fernie    and  vicinity. 

Some  idea  may  be  gained  of  the  output  of  the  Goldie  &  Mc- 
CuUoch  Co.,  Limited,   of  Gait,  Ont.,  when  it  is    known  that  they 


sold  34  engines  the  first  47  days  of  the  present  year.  They  are 
busy  is  all  their  other  departments  as  well. 

Messrs.  W.  B.  Snowball,  R.  A.  Snowball,  Geo.  E.  Fisher,  R.A. 
Lawlor  and  D.  G.  Smith  are  seeking  incorporation  as  the  Chat- 
ham Electric  Light  Co.,  capital  $50,000,  to  carry  on  an  electric 
lighting  business  in  the  vicinity  of  Chatham,  N.  B. 

Mr.  M.  Kyle,  of  Rat  Portage,  Ont.,  when  in  Toronto  recently, 
staled  that  as  soon  as  the  mines  of  Ihe  Gold  Panner  Mining 
Company  were  established  on  a  firm  basis,  a  water  power  would 
be  utilized  and  the  entire  plant  operated  by  electricity. 

One  for  the  New  Midland  Elevator  Co.,  one  for  the  Beaver 
Portland  Cement  Company,  Marlbank,  and  three  lor  the 
Linde  British  Refrigerator  Co. ,  of  Montreal,  aie  among  recent 
sales  of  Wheelock  engines  made  by  the  Goldie  &  McCulloch  Co., 
Limited,  Gait,  Ont. 

The  C.P.R.  Telegraph  Company  have  decided  to  purchase  ihe 
building  now  occupied  at  the  corner  ofjHospilal  and  St.  Francois- 
Xavier  streets,  Montreal,  and  in  the  spring  to  erect  on  the  site 
thereof  a  new  building  so  planned  as  10  meet  the  requirements  of 
their  rapidly  growing  business. 

A  committee  of  ihe  council  of  St.  Marj's,  Ont.,  visited  the 
towns  of  Goderich  and  Seaforth  10  secure  information  regarding 
tlie  operation  of  waterworks  and  electric  light  plants.  This  com- 
mittee has  recommended  that  the  rown  assume  control  of  all 
private  electric  lighiing  and  that  additions  be  made  10  ihe  plant. 

Among  recent  sales  this  year  of  Ideal  high  speed  engines  made 
by  Ihe  Goldie  &  McCulloch  Co.,  Limited,  of  Gait,  is  one  for  St. 
Francois-Xavier  College,  Antigonish,  N.  S. ,  two  for  Canadian 
General  Electric  Company,  and  one  for  Wm.  Cowan  &  Co.,  Prince 
Albert,  N.  W.  T.  These  engines  are  in  demand  all  over  the 
Dominion,  as  the  above  orders  show. 

The  T.  Eaton  Company  have  decided  to  remove  their  entire 
engineering  department  from  its  present  location  in  the  main 
building  loa  new  building  recentlv  erected  on  the  north  side  of 
Albert  St.,  Toronto.  As  this  is  one  of  the  largest  isolated  electric 
and  steam  plants  in  the  Dominion,  this  change  will  involve  a  vast 
amount  of  labor.  The  chief  engineer  of  this  plant  is  Mr.  E.  J. 
Philips. 


METER 


.  .  .  MANUFACTURED  BY  THE  .   .   . 

SIEMENS  &  HALSKE  ELECTRIC  CO.  OF  AMERICA 

To  Officers  and  Managers  of  Central  Stations  : 

The  Duncan  Integrating  Wattmeters  manufactured  by  the  Siemens  &  Halske 
Electric  Company  of  America  are  constructed  after  my  design  and  under  my  personal 
supervision. 

The  great  facilities  of  this  Company  haue  enabled  me  to  complete  many  improve- 
ments heretofore  contemplated  but  never  until  to-day  accomplished. 


CANADIAN  AGENTS. 


MUNDERLOH  &  GO.    -    MONTREAL 

Wri  e  for  Catalogue  and   Discounts. 
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A  MAMMOTH  LEATHER  BELT. 

The  illustration  on  this  page  represents  the  largest 
leather  belt  ever  made  in  Canada.  It  was  manufactured 
by  Messrs.  Sadler  &  Haworth,  of  Montreal  and  Toron- 
to, for  the  Ogilvie  Milling  Company,  of  Winnipeg,  Man. 
Its  dimensions  are  :  Width,  72  inches  ;  length,  1 15  feet  ; 
thickness,  3  ply  ;  while  its  total  weight  is  2,270  lbs. 
The  same  firm  recently  furnished  two  48  inch  3  ply  belts 


district.  The  gas  is  washed  and  passes  through  coke 
scrubbers  and  saw-dust.  No  smell  of  tar  is  noticed, 
and  no  trouble  seems  to  arise  in  the  engines,  which, 
like  the  generators,  come  from  the  Maschinenfabrik 
Deutz.  The  three  engines  of  125  horse-power  drive, 
each,  a  compound  four-pole  continuous  current  gener- 
ator for  550  volts  at  180  revolutions.  A  battery  of 
280  Tudor  cells  is  connected  in  parallel  to  the  dynamos. 


I.AKl.KM     I.F.ATIIHR     BhlT    EvKR     MaDI-:    IN    CANADA — FROM    THE    FACTORY    0[-     SaDLER    &    HaWORTH. 


for  the  Standard  Electric  Company  of  Montreal,  a  38 
inch  belt  for  the  London  Electric  Light  Company,  and 
several  wide  3  ply  belts  for  saw  mills. 


GAS  DRIVEN  ELECTRIC  PLANT. 

An  interesting  feature  of  the  public  service  of  Zurich 
and  the  neighborhood  is  the  power  plant  at  Oerliken, 
which  furnishes  current  for  the  street  railway  lines. 
The  installation  at  present  includes  one  gas  generator 
of  200  horse  power  and  two  of  100  hundred  horse 
power.     The  generators  burn  anthracite  from  the  Liege 


Tne  regulating  cells  are  changed  by  a  motor-generator. 
The  guide  book  furnishes  the  following  information 
regarding  this  station,  which  belongs  to  the  Zurich 
Oerliken-Seebach  system  :  Coal  consumed  per  effective 
horse  power  of  the  gas  engines,  0.65  kilogramme 
(1.4  lb.)  ;  each  train  makes  161  kilometers  (100  miles) 
per  day  ;  the  line  having  a  length  of  5  miles  and  a 
rolling  stock  of  20  cars,  of  which,  as  a  rule,  only  10  are 
running.  With  3. 2  passengres  per  car-kilometer,  the  in- 
come is  43  centimes  per  car-kilometer,  and  the  cost 
amounts  to  34.4  centimes. 
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ELECTRICAL  EQUIPMENT  OF  THE  HIGHEST 
OFFICE  BUILDING  IN  THE  WORLD. 

Among    the    forest     of 
lofty    structures  upon  the 
lower  end    of  Manhattan 
Island,    the     Park     Row 
Sjndicate  Building  stands 
out     prominently.       This 
mammoth   office  building 
is  opposite  the  New  York 
post    office,    and    adjoins 
the    city  hall    square,  and 
marksan  important  centre 
of    the    city.      The    con- 
struction of  this  building, 
which    has  recently  been 
completed,   offers    to   the 
engineer,    architect,    and 
builder    many     points    of 
interest.       The     most 
modern    developments  of 
art    and    science   in  each 
branch  of  work  have  been 
applied  to  the  equipment, 
and       characterize       this 
building    as    an     advance 
Fig.  I— Exterior  of  Park  Row        ^pon  previous  structures. 
Office  Building,  .\ew  York  City.     The  first  illustration  gives 
an  idea  of  the  number  of 
stories  and  the    consequent    immense   number   of  persons    to    be 
accommodated    and    transported.      The    building    is    somewhat 
irregular  in  plan,  having  a  frontage    of   104   feet    on    Park    Row, 
and  extends  backward    a    distance    of   178   feet.     There   are    26 
stories  from  the  ground  level  to  the  main  roof,  five  stories  in  each 
tower,  and  one  small  story  in  each  dome.     In  addition,  there  is  a 
basement  and    sub-cellar   below    ground,   making   a    total    of  34 
stories  in  all.     The  height  of  the  building  is  424   feet.     Pile   foun- 
dations are  used   throughout,    the   total    weight    of  the   building 
being  computed  at  about  65,000  tons. 

The  building  contains  nearly  1,000  offices,  each  of  which  is 
finished  in  hard  wood,  is  steam  heated,  electric  lighted,  and 
supplied  with  hot  and  cold  water.  All  the  offices  are  connected 
by  telephones,  with  an  information  bureau  at  the  entrance  to  the 
building,  and  have  a  messenger  call  box.  It  is  estimated  Ihat 
the  building  has  accommodation  for  4,000  persons,  and  will 
contain  this  number  when  all  the  offices  are  let. 

The  Westinghouse  Electric  &  Manufacturing  Company  supplied 
the  electrical  equipment,  including  the  generators,  boosters  and 
switchboard,  an  account  of  which  will  be  given  in  this  article. 
The  other  branches  of  construction  were  designed  and  carried 
out  so  that  the  building  should  be  second  to  none  in  point  of  equip- 
ment. The  boiler  room  is  in  the  center  of  the  sub-cellar,  east  of 
the  generating  plant,  and  contains  three  water  tube  boilers, 
aggregating  900  h.p.  The  main  steam  pipes  are  designed  lo 
carry  a  continuous  working  pressure  of  130  pounds  to  the  square 
inch.  Each  boiler  is  provided  with  separators  to  insure  the 
delivery  of  dry  steam  to  the  engines.  Exhaust  fans,  operated  by 
electric  motors,  retain  the  temperature  of  the  boiler  and  engine 
rooms  at  a  low  point.  From  the  boiler  room  steam  is  taken  lo 
heat  the  system  of  offices.  In  zero  weather  70  degrees  will  be 
maintained  by  direct  low  pressure,  or  exhaust  steam  radiators, 
operated  by  a  16  inch  main  in  the  basement.  This  main  is  cross- 
connected  with  the  exhaust  from  the  engine  and  pumps.  The 
condensation  from  the  heating  system  is  returned  to  the  boilers 
by  pumps. 

In  the  sub-basement  the  three  boilers  are  installed  near  the 
centre,  between  the  columns.  The  engine  and  generator  room 
is  partitioned  off",  and  in  front  of  these,  running  under  the  pave- 
ment, is  a  part  used  for  the  storage  battery.  Coal  is  brought  to 
the  building  through  an  alley  and  shot  into  the  bunkers.  Along 
one  side  of  the  sub-basement  a  railway  track  is  built  for  con- 
veying coal  from  the  storage  rooms  to  the  boilers,  and  for 
carrying  ashes  to  the  sidewalk  lifts  in  front  of  the  building. 

The  engine  and  generator  room  contains  five  steam  engines, 
direct  connected  to  Westinghouse  generators.  Four  of  the 
engines  are  tandem  compound.  They  are  operated  as  non- 
condensing  compound  engines.  It  is  expected  that  with  a  steam 
pressure  of  130  pounds  they  will  show  a  much  better  steam 
economy  than  simple  engines.  The  fifth  engine  has  a  single 
cylinder,  and  operates  a  booster  in  connection  with  the  storage 
battery. 


The  electric  generating  plant  was  provided  by  the  Westing- 
house Electric  &  Manufacturing  Company,  and  consists  of  two 
200  k.w.,  one  100  k.w.,  and  one  75  k.w.  Westinghouse  standard, 
compound  wound  generators,  120  volts.  Fig.  2  shows  one  of  the 
200  k.w.  generators.  The  additional  apparatus  is  the  40  k.w. 
booster  dynamo,  direct  connected  to  the  smaller  engine,  and  a  20 
k.w.  booster  driven  by  a  32  h.p.  electric  motor.  Fig.  3  illustrates 
the  booster  attached  to  the  electric  motor. 

In  addition  to  the  generating  plant,  a  storage  battery  has  been 
provided,  of  58  chloride  accumulators.  The  battery  insures  an 
equalization  of  load,  and  acts  as  a  reservoir  of  electrical  energy 
for  supplementing  the  plant  in  case  of  necessity.  It  also  supplies 
current  for  a  few  lights  and  an  elevator  service  for  night  duty. 
The  capacity  of  the  cells  in  the  battery  is  500  k.w.  hours,  and  the 
normal  discharge  rate  is  350  amperes  for  ten  hours,  but  it  is 
capable  of  discharging  at  five  limes  this  rate,  and  a  momentary 
discharge  of  2,000  amperes  for  periods  not  exceeding  thirty 
seconds. 

The  booster  dynamos  are  operated  in  connection  with  the 
storage  battery  to  compensate  and  equalize  the  load  fluctuations 
and  to  maintain  the  output  of  the  dynamos  relatively  constant. 
The  two  booslers  are  interchangeable,  to  serve  for  varying  out- 
puts, and  the  dynamo  portions  aie  substantially  alike.  The  field 
of  the  dynamo  portion  in  both  cases  has  a  series  and  ihunt  wind- 
ing, the  two  connected  diff'erenlially.  Both  windings  can  be 
varied,  the  shunt  winding  being  varied  by  a  rheostat  in  the  usual 
way,  while  the  series  winding  is  varied  by  a  series  of  equalizer 
shunts. 

The  series  winding  of  the  booster  dynamo  is  arranged  so  as  to 
take  either  the  whole  or  a  determinate  portion  of  the  current  fed 
from  the  dynamos  into  the  power  circuits,  and  this  winding,  and 
the  e.m.f.  due  to  it,  are  made  responsive  thereby  to  the  condi- 
tions and  fluctuations  of  the  load  on  the  power  circuits.  The 
shunt  windings  are  connected  across  the  terminals  of  the  battery 
or  excited  from  the  dynamo  bus-bars.  The  armature  of  the 
booster  dynamo  is  connected  to  the  battery  circuit.  By  making 
the  proper  adjustments  so  as  lo  regulate  the  relative  effects  of  the 


Fig.  2 — One  of  the  Two  200  k.w.  Westinghoise  Direct 
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Office    Building,    New   York  City. 

series  and  shunt  windings  according  to  the  conditions  of  load, 
the  condition  of  the  charge  of  the  storage  battery,  and  the  regu- 
lating effect  desired,  etc.,  it  is  possible  to  arrange  the  conditions 
so  that  for  a  certain  critical  current  the  battery  e.m.f.  will  exactly 
equal  that  at  the  bus-bars.  For  a  higher  current  the  booster 
dynamo  will  act  as  a  generator  to  supplement  the  e.m.f.  of  the 
battery,  and  make  it  discharge  in  parallel  with  the  generators. 
If  the  working  current  falls  below  the  critical  value,  the  effect  of 
the  shunt  winding  predominates,  and  the  booster  dynamo  will 
generate  an  e.m.f.  in  the  opposite  direction  to  supplement  the 
charging  effect   of  the   generators.     It   is    seen,    therefore,    that 
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when  the  load  increases  above  the  amount  for  which  the  adjust- 
ments have  been  made,  the  booster  dynamo  will  regulate  the 
action  of  the  storage  battery  so  as  to  make  it  assist  the  genera- 
tors in  supplying  current,  and  when  the  power  load  becomes 
light  or  falls  off,  the  booster  will  assist  the  generators  in  charg- 
ing the  battery. 

The  critical  current  admits  of  a  wide   range   of   regulation  ac- 
cording to  the  load  curve,  the  number  of  generator  units  that  arg 


Fir..  3 — Westingholse  20  k.w.   Motor  Driven    Booster. - 
Building,  New  York  City. 

in  operation,  and  the  condition  of  the  battery,  that  is  to  say, 
whether  it  is  empty  or  filled,  and  the  rate  of  charge  or  discharge 
which  it  is  desired  to  maintain.  It  is  intended  to  keep  the 
battery  constantly  charged,  which  can  be  done  by  adjusting  the 
relative  shunt  and  series  fields.  The  regulating  or  compensating 
action  can  be  obtained  with  the  same  ease  and  precision  when 
the  adjustments  are  such  that  the  battery  takes  in  more  than  it 
gives,  or  is  gaining  in  charge,  or  when  it  gives  out  more  than  it 
takes,  or  is  losing  in  charge. 

Recording  instruments  upon  the  switchboard  show  the  amount 
of  the  charging  and  discharging,  and  the 
station  operator  is  kept  advised  at  all 
times  as  to  the  condition  of  the  storage 
battery.  Current  for  lighting  purposes  is 
taken  from  the  machines  beyond  the  com- 
pounding, and  the  power  in  connection 
with  the  booster  and  storage  battery  is 
taken  off  within  the  compounding,  by 
special  devices,  permitting  the  compound- 
ing effect  of  the  battery  to  be  varied. 

The  switchboard,  shown  in  Fig.  4,  was 
designed  and  built  by  the  Westinghouse 
Electric  &  Manufacturing  Company,  from 
specifications  by  the  electrical  engineer. 
It  is  in  many  respects  unique,  not  only  in 
completeness  of  the  appliances,  and  the 
facilities  which  it  affords  for  controlling 
the  operation  of  the  generating  plant,  but 
in  the  thoroughness  of  the  engineering 
design  and  workmanship  bestowed  upon  it. 
It  is  arranged  to  control  the  output  of  the 
four  125  volt  generators,  also  for  one  motor- 
driven,  and  one  steam-driven  booster,  and 
the  current  from  the  storage  battery.  The 
switchboard  has  three  main  divisions., 
The  centre  panel  serves  for  the  electrica 
manipulation  of  all    circuits  from  the  main 

dynamos,  booster  dynamos,  and  the  storage  battery,  constitut- 
ing the  electrical  generating  plant.  The  right  panel  serves  for 
lighting  feeders  only  and  the  left  panel  for  power  feeders  only. 
The  three  panels  are  side  by  side,  forming  one  continuous 
switchboard. 

Each  generator  is  provided  in  its  negative  circuit  with  a  single 
pole — fused  switch — circuit  breaker  and  an  ammeter,  while 
the  positive  and  equalizer  circuits  pass  through  a  double  pole 
switch,  the  positive  circuit  only  being  fused.  One  of  the  200  k.w. 
and  the  100  k.w.  Westinghouse    generators   are  connected  to  run 


in  multiple,  on  a  separate  section  of  bus-bars  at  the  left  end  of 
the  dynamo  panel  facing  the  front,  while  the  other  200  k.w. 
generator  runs  in  multiple  with  the  75  k.w.  on  a  similar  section  of 
bus-bars  at  the  right .  hand  end.  The  boosters,  booster  motor, 
and  storage  battery  are  connected  through  their  switches  to  the 
central  section  of  bus-bars.  The  central  section  may  be  thrown 
in  multiple  with  either  or  both  of  the  dynamo  sections  bv  means 
of  the  heavy  three-pole  bus-junction  switches.  If  these  are  left 
open,  the  right  and  left  sections  of  the 
dynamo  panel  will  be  entirely  disconnected 
from  the  middle  section,  and  the  units  cor- 
responding to  said  panels  will  operate  as  if 
they  belonged  to  distinct  generating  sta- 
tions, one  serving  for  the  lighting  current 
supply  and  the  other  for  the  power  current 
supply.  By  closing  the  left  "  bus-junction 
.Aitch,"the  storage  battery  plant  may  be 
coupled,  so  to  speak,  to  the  power  side. 
By  closing  the  right  switch  it  may  be 
coupled  to  the  lighting  side,  and  lastly, 
by  closing  both  swithes,  the  two  power 
plants  become  coupled  together  In  one 
single  generating  plant,  including  the 
storage  battery.  This  may  also  be  thrown 
on  the  bus-bars  independently,  and  the 
whole  generating  plant  shut  down  in  case 
of  light  load,  the  battery  supplying  all  the 
necessary  current. 

The  power  and  lighting  sections  are 
each  provided  with  an  ammeter,  a  recording 
wattmeter  and  a  recording  ammeter,  for 
measuring  the  total  current.  The  lighting 
section  has  provision  for  48  feeders,  16  of 
these  being  100  amperes  and  ^2  being  200 
amperes  capacity.  They  are  all  provided  with  double  pole  fused 
switches,  and  iSofthe  200  ampere  circuits  have  circuit  breakers 
in  addition.  The  power  section  provides  for  ten  300  ampere  and 
ten  500  ampere  circuits,  each  circuit  being  supplied  with  a  fused 
switch  and  a  circuit  breaker. 

The  current  from  the  storage  battery  is  measured  by  a  double 
reading  ammeter,  a  double  reading  recording  ammeter,  and  a  re- 
cording wattmeter,  this  circuit  being  also  provided  with  a  500 
ampere  switch  and  circuit  breaker. 

The  dynamo  panel  carries  a  ground  detector,  a  recording  volt- 
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meter,  a  differential  galvanometer,  and  a  main  station  voltmeter, 
each  being  provided  with  suitable  multipoint  switches  for  connec- 
tions to  the  various  circuits.  There  are  also  ammeters  for  each 
booster  circuit,  and  switches  for  manipulating  the  boosters  and 
starting  the  booster  motors.  All  the  rheostats  are  operated  by 
hand-wheels  placed  on  the  front  of  the  board. 

The  board  is  constructed  of  the  best  Tennessee  marble  of 
uniform  coloring,  the  separate  slabs  being  joined  together  by 
accurately  squared  edges,  presenting  the  appearance  of  three 
arge  panels.     A  rigid  angle  and  channel  iron  frame  supports  the 
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entire  board,  the  whole  being  carried  on  iron  pedestals,  which 
raise  it  six  inches  above  the  floor.     The  total  length  is  42  feet. 

The  power  section  at  the  left  end  of  the  switch-board  is  pro- 
vided with  a  marble  door,  in  order  that  the  rear  of  the  board  may 
be  conveniently  reached  from  the  engine  room.  The  length  o' 
the  power  section  is  12  feet,  and  the  height  8  feet  above  the  floor. 
The  length  of  the  dynamo  section  is  16  feet  and  the  height  9  feet 
3  inches.  The  length  of  the  lighting  section  is  14  feet,  and  the 
height  9  feet  3  inches.  An  ornamental  moulding  of  bright  copper 
frames  each  section,  and  all  the  instruments,  hand-wheels,  double 
goose-necks,  instrument  cases,  and  metal  trimmings  are  finished 
in  bright  copper.  A  neat  grill  work  fills  the  space  between  the 
gwitch-board  and  ceiling,  and  hides  the  pedestals  below  the  board. 

Copper-finished  engraved  name-plates  are  provided  for  all 
instruments  and  switches,  to  designate  the  circuit  each  operates. 
All  the  bus  bars  and  rear  connections  of  the  rear  of  the  board  are 
made  of  the  best  lake  copper,  the  connections  being  secured  to 
instrument  studs  by  means  of  hpavy  copper  nuts  screwed  on  the 
studs.  On  account  of  the  complicated  nature  of  the  connections 
the  rear  of  the  board  presents  a  perfect  network  of  copper,  but 
the  parts  are  well  supported.  The  individual  bars  are  carefully 
spaced  and  symmetrically  arranged,  and  present  a  very  neat 
appearance,  the  whole  being  an  excellent  piece  of  switchboard 
engineering.  Indeed,  to  the  careful  visiting  engineer,  the  front  of 
the  switchboard,  handsome  as  it  is,  is  not  as  attractive  or  inter- 
esting as  the  constructive  details  at  the  back  of  it. 

The  cables  for  the  dynamo  leads  pass  fromihe  board  directly 
into  conduits.  The  feeders  for  lighting  and  power  rise  from  the 
rear  of  the  feeder  panels  to  the  ceiling  of  the  dynamo  room  in 
conduits.  Every  part  of  the  board  is  designed  to  carry  its  rated 
current  without  appreciable  rise  in  temperature  above  the  sur. 
rounding  air.  The  circuit  breakers  are  of  a  new  and  novel  de- 
sign, having  laminated  copper  blades,  closed  with  a  toggle  joint. 
They  break  (he  circuit  at  the  carbon  shunts  supplied  at  the  top. 
All  the  switches  are  of  the  unit  blade  variety.  A  single  unit  blade 
of  definite  capacity  is  used.  One  or  two  blades  are  combined  in 
multiple  to  make  up  switches  of  required  capacity.  All  switches 
are  built  of  the  best  lake  copper,  no  castings  being  used  in  iheir 
construction. 

The  switches  and  circuit  breakers  are  finished  by  hand  with  a 
good  tool  finish.  The  main  bus  junction  switches  are  of  the 
screw  press  type,  and  are  3-pole  in  order  to  connect  together  the 
positive,  negative  andequalizer  sections  of  the  bus  bars.  They  are 
constructed  on  the  unit  blade  principle,  each  blade  being  com- 
posed of  three  1,000  ampere  units  in  multiple,  each  with  its  inde- 
pendent set  of  jaws.  The  blades  move  in  and  out  of  their  jaws 
by  turning  a  crank  handle  attached  to  the  hand  wheel,  and 
are  kept  in  alignment  by  suitable  suitable  guides.  The  capacity 
of  each  of  these  switches  is  3,000  amperes. 

The  shunt  resistances  for  varying  the  compounding  of  the 
boosters  are  constructed  of  grids  ot  special  resistance  metal. 
They  are  supported  on  the  rear  of  the  board,  near  the  top,  and 
are  suitably  connected  to  the  various  switches  by  hard  rolled 
copper  bars. 


INCREASING  THE  EFFICIENCY  OF  STEAM 
ENGINES. 

The  recent  centennial  anniversary  of  the  Royal  Tech- 
nical High  School  at  Charlottenburg  was  made  the 
occasion  of  several  important  announcements  con- 
cerning the  work  of  that  renowned  institution,  which 
embodies  in  a  remarkable  degree  the  advanced  tech- 
nical science  which  has  done  so  much  to  push  Ger- 
many forward  into  the  front  rank  of  manufacturing 
nations.  Among  these,  the  first  rank  is,  by  common 
consent,  accorded  to  the  paper  of  Professor  E.  Josse, 
head  of  the  mechanical  laboratory,  in  which  are  de- 
scribed with  elaborate  detail  the  results  of  his  experi- 
ments with  an  original  and  highly  interesting  process 
for  increasing  the  efficiency  of  steam  engines  by  utilizing 
the  heat  of  the  exhaust  steam  for  evaporating  another 
liquid  having  a  lower  boiling  point  than  water. 

It  is  well  known  that  the  steam  boiler  and  engine, 
notwithstanding  all  improvements  which  it  has  under- 
gone during  the  past  100  years,  and  its  incalculable 
services  to  mankind,  is  nevertheless  a  wasteful  and  ex- 


travagant device  for  converting  the  energy  stored  in 
fuel  into  mechanical  power.  The  ordinary  simple,  high- 
pressure  engine,  which,  after  passing  steam  through 
one  cylinder,  discharges  it  into  the  air,  utilizes  hardly 
more  than  five  per  cent,  of  the  value  of  the  fuel  con- 
sumed under  its  boiler.  The  compound  engine,  in 
which  the  steatn,  after  passing  successively  through 
two,  three  or  more  cylinders,  is  condensed,  and  the 
warm  water  of  condensation  restored  to  the  boiler, 
utilizes,  under  favorable  conditions,  12  to  13  per  cent, 
of  the  fuel  energy,  and  there  the  economy  appears  to 
have  stopped.  An  eminent  American  engineer  has 
recently  published  an  article  reviewing  the  develop- 
ment of  the  steam  engine,  and  closes  his  essay  with 
the  expressed  opinion  that  with  the  compound  ma- 
chines and  improved  cut-off  of  recent  years,  the  prac- 
tical limit  of  efficiency  of  the  steam  engine  has  been 
reached.  The  invention  described  by  Professor  Josse 
introduces  a  novel  element  into  the  problem  and  opens 
a  new  chapter  in  the  record  ot  steam-engine  de- 
velopment. 

The  process  is  the  joint  discovery  of  Mr.  G.  Behrend, 
a  Hamburg  engineer,  and  Dr.  Zimmermann,  of  Lud- 
wigshafen  ;  and,  although  first  patented  in  i88g,  it 
has  only  recently  been  matured  and  its  application 
perfected  by  the  employment  of  an  auxiliary  engine, 
which,  utilizing  the  heat  contained  in  the  exhaust 
steam,  gains  as   high   as  56  per  cent,  additional  motive 


Apparatus  For  Increasing  the  Efficiency  of  Steam 
Engines. 

power  without  increasing  the  expenditure  of  fuel.  The 
principle  and  process  involved  are  simple,  and  may  be 
briefly  described  as  follows  : 

It  is  plain  that,  with  all  progress  which  has  hith- 
erto been  made  in  steam-engine  practice  through 
higher  pressures,  superheated  steam,  economical  cut- 
offs or  successive  cylinders,  there  is  always  an  im- 
portant an  inevitable  loss  of  heat  energy  when  the 
steam,  having  done  its  work,  is  discharged  into  the 
open  air,  or  changed  back  to  water  by  contact  with 
cold  water  in  a  condenser.  When  the  exhaust  is  into 
the  open  air,  the  steam  has  a  temperature  of  about  100° 
Celsius  (212°  Fahrenheit)  ;  when  it  passes  into  con- 
denser, the  steam  has  a  temperature  of  60°  to  70° 
Celsius  (140°  to  160°  Fahrenheit),  according  to  the 
vacuum.  The  corresponding  latent  heat  of  steam, 
given  up  upon  change  of  form  from  steam  to  hot 
water,  has  hitherto  run  to  waste  in  the  condensing  or 
cooling  water,  or  in  the  air.  Messr.  Behrend  and 
Zimmermann  attacked  the  problem  of  utilizing  this 
wasted  caloric  by  employing  it  to  create  a  new  supply 
of  steam  by  evaporating  some  liquid  which  has  a 
lower  boiling  point  than  water,  and  for  this  purpose 
they  chose  after  many  experiments,  sulphurous  acid 
(H„S03),  which  is  not  only  cheap  and  easily  obtained, 
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but  has  the  further  advantage  of  a  viscous  consistency 
and  lubricates  the  inner  working  surfaces  of  the  machin- 
ery without  corroding  them.  Their  demonstrations, 
although  not  practically  conclusive,  were  so  promising 
that  Professor  Josse,  as  a  technical  authority  on  this 
subject,  took  up  the  problem,  and  after  several  months 
of  highly  satisfactory  laboratory  experiment,  caused  to 
be  constructed  and  connected  with  an  ordinary  working 
steam  engine  of  the  compound  type  an  additional  con- 
denser and  auxiliary  engine,  the  power  of  which  could 
be  exactly  measured. 

Referring  to  the  diagram  in  which  dimensions  are 
given  in  millimeters, (H)  and  (N)  represent  the  high  and 
low  pressure  cylinders  of  an  ordinary  compound  steam 
engine,  with  a  stroke  of  500  millimeters,  (19.69  inches) 
and  a  speed  of  41.5  revolutions  per  minute.  From  the 
low  pressure  cylinder  (N)  the  exhaust  steam  passes  into 
the  surface  condenser  called  in  the  diagram  the 
"vaporizer."  In  this  vaporizer  or  condenser,  the  cool- 
ing medium  used,  instead  of  water,  is  liquid  sulphurous 
acid  (H.SOj)  which  has  a  boiling  point  so  low  that  it  is 
immediately  decomposed  by  the  heat  of  the  exhaust 
steam,  whereby  the  sulphur  dioxide  gas  (SO.,)  is  liber- 
ated, which  passes  over  into  the  cylinder  of  the  auxiliary 
engine  (S),  where  its  work  is  done,  as  in  an  ordinary 
steam  engine.  The  auxiliary  cylinder  has  a  diameter 
of  300  millimeters  (11. 81  inches)  and  a  stroke  of  500 
millimeters,  with  a  speed  of   77   revolutions  per  minute. 

After  passing  through  this  cylinder,  the  sulphurous 
vapor  enters  the  surface  condenser,  around  the  tubes  of 
which  cold  water  flows,  as  in  an  ordinary  steam  plant. 
Here  the  sulphurous  vapor  is  condensed  to  liquid  and 
is  forced  by  pump  (P)  back  into  the  vaporizer,  where 
it  begins  its  cycle  again,  the  same  (SO„)  being  used 
over  and  ov5r  again  indefinitely.  There  are,  therefore, 
in  fact,  two  condensers,  the  first  serving,  as  it  were,  as 
boiler  or  steam  generator  for  the  auxiliary  engine  ;  and 
this  boiler  instead  of  being  fired  by  coal,  obtains  all 
its  heat  from  the  exhaust  of  an  ordinary  steam  engine, 
and,  instead  of  converting  water  into  steam,  evap- 
orates a  liquid  which  is  much  more  volatile,  i.e.,  has  a 
far  lower  boiling  point. 

In  the  long  series  of  recorded  tests  with  the  plant 
employed,  the  following  results  were  attained  : 

The  steam  engine  is  of  the  compound  type,  of  good, 
modern  construction,  and  being  given  a  steady  load, 
developed  34  indicated  horsepower,  with  a  consumption 
of  8.6  kilogrammes  (18.96  pounds)  of  steam  per  in- 
Cdted  horsepower-hour.  The  auxiliary  machine  work- 
ing with  the  sulphurous  vapor  indicated  ig  horsepower, 
that  is,  an  increase  of  56  per  cent,  and  yielding,  in- 
stead of  one  horsepower,  1.56  horsepower  for  the  same 
steam  consumption,  and  reducing  the  steam  consump- 
tion from  8.6  kilograinmes  to  5.5  kilogrammes  (from 
18.96  to  12.13  pounds)  per  indicated  horsepower. 

The  experiments  showed  on  the  average  that  for 
every  15  kilogrammes  (33,169  pounds)  of  steam  pass- 
ing through  the  main  engine,  one  h.p.  could  be  gained 
in  the  auxiliary  machine.  Applied,  therefore,  to  an 
ordinary  single-cylinder  steam  engine,  exhausting  into 
the  air  at  high  temperature,  the  percentage  of  power 
saved  by  this  new  device  would  be  very  much  higher 
than  the  eeonomy  reached  in  these  experiments,  which 
as  has  been  shown,  were  made  with  a  highly  improved 
compound  engine.  From  the  average  of  these  experi- 
ments, it  may  be  broadly  stated  that,  given  a  fairly 
economical   compound  engine,    using    7'j  kilogrammes 


(16.5  pounds)  of  sleam  per  indicated  horsepower-hour, 
half  an  indicated  horsepower  could  be  produced  in  the 
auxiliary  machine  for  every  indicated  horsepower  de- 
veloped in  the  main  engine.  Assuming  an  average 
vacuum  of  60  centimeters  (23.62  inches,  corresponding 
to  a  temperature  of  60°  Celsius  (140°  Fahrenheit),  the 
saving  of  heat  must  be  accomplished  by  using  a  liquid 
which  can  be  vaporized  to  a  high  pressure  at  or  below 
that  temperature.  Assuming  further,  the  upper  and 
lower  limits  of  temperature  within  which  the  operation 
is  confined  to  be  60°  and  20°  Celsius  (140°  and  67' 
Fahrenheit),  the  pressure  of  the  sulphurous  vapor 
would  range  from  10.05  down  to  2.35  atmospheres 
above  open-air  pressure.  A  working  pressure  as  high 
as  ordinary  steam-boiler  pressure  is,  therefore,  readily 
obtained  at  a  comparatively  moderate  temperature. 
Moreover,  the  volume  of  sulphurous-acid  vapor 
necessary  to  contain  the  number  of  heat  units  cor- 
responding to  the  work  to  be  performed  is  much 
smaller  than  the  volume  of  steam  which  would  be  re- 
quired for  the  same  purpose.  As  the  saving  to  be 
effected  by  the  auxiliary  engine  depends  directly  upon 
the  difference  between  the  highest  and  lowest  tempera- 
tures involved,  the  greatest  gain  will,  therefore,  be 
made  either  when  the  water  in  the  surface  condenser  is 
as  cold  as  possible,  or  when  the  heat  of  the  exhaust 
steam  from  the  engine  is  at  a  maximum,  as  is  the  case 
with  a  single-cylinder  steam  engine  without  condenser, 
which  may  be  anywhere  up  to  212"  Fahrenheit. 

The  expense  of  this  improvement  is  practically  all  in 
the  construction  cost  of  the  vaporizer,  condenser  and 
auxiliary  engine  itself,  and  its  economy  may  be 
realized  from  the  fact  that  the  exhaust  steam  from  a 
2,000  h.p.  central  station  engine  should  furnish  power 
to  drive  an  additional  1,000  h.p.  engine,  which  can  be 
connected  as  an  extra  cylinder  to  the  steam  engine  or 
run  independently,  and  thus  increase  by  50  per  cent, 
the  power  developed  without  adding  a  pound  to  the 
quantity  of  fuel  consumed.  When,  in  view  of  the 
present  coal  famine  throughout  Europe,  it  is  remember- 
ed that  the  steam-engine  energy  of  Germany  alone, 
afloat  and  ashore,  is  not  less  than  3,717,264  h.p.,  the 
commercial  importance  of  such  an  improvement  will  be 
readily  apparent. 


ALUMINUM  AS  A  CONDUCTOR. 

The  Chicago  Record  says  that  aluminum  is  to  have 
its  first  important  trial  as  a  commercial  conductor  of 
electricity  on  the  Northwestern  Elevated  Road.  Twenty 
miles  of  inch  and  a  half  cables — 150,000  pounds  of  the 
light-weight,  silvery  stuff — are  to  be  strung  along  the 
steel  trestle  to  distribute  the  motive  power  to  the  trolley 
rails  of  the  new  road.  Aluminum  displaces  its  copper 
rival  on  the  new  road  because  of  its  cheapness.  Cop- 
per has  almost  doubled  in  price  within  a  twelvemonth 
while  the  lighter  metal  has  dropped  a  shade  in  the  scale. 
James  R.  Chapman,  the  electrical  engineer  in  charge  of 
the  new  road,  says  :  "After  copper,  aluminum  is  the 
best  conductor  among  the  cheaper  metals.  An  alumi- 
num wire  has  the  additional  advantages  of  being 
lighter  to  handle  and  of  being  non-corrosive."  Accord- 
ing to  Mr.  Chapman,  a  perfect  joint  has  been  made 
possible  by  a  solder  invented  by  a  Chicago  man. 


Beginning  with  I  he  January  number,  the  publishers  of  Science 
Abstracts,  of  London,  England,  introduced  a  chapter  on  "  Steam 
Plant,  Gas  and  Oil  Engine-^,"  also  abstracts  dealing  with  motor 
cars  in  general. 
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REMOVAL  NOTICE. 
On  May  1st  next  the  Montreal  office  of  TJie  CANADIAN  ELEC- 
TRICAL NEWS  will  be  removed  from  the  New  York  Life  Build- 
ing  to  the  Imperial   Building,   comer  St.   lames   Street   and   Place 
d'Armes  Hill. 


L\  the  larger  cities    of  Canada  the   ad- 
Conduits.  vantages  of    underground  conduit.s   for 

electric  wires  are  gradually  being 
recognized  by  the  electrical  companies.  The  Lachine 
Rapids  Hydrulic  &  Land  Company  have  placed  their 
wires  underground  along  many  of  the  principal  streets 
in  Montreal,  and  it  is  observed  by  the  report  of  the  di- 
rectors that  the  system  has  been  found  eminently  satis- 
factory. The  Montreal  Street  Railway  Company  are 
about  to  take  similar  action.  Apart  from  enhancing 
the  appearance  of  a  city  by  the  removal  of  unsightly 
poles,  we  believe  that  the  underground  system  will  be 
found  to  have  many  advantages  for  the  electrical  com- 
panies as  compared  with  the  present  overhead  con- 
struction, at  least  in  the  congested  business  sections  in 
cities.  While  the  first  cost  of  installation  will  be 
heavy,  this  will  in  time  be  overbalanced  by  the  com- 
parative freedom  from  accidents,  interruption  from 
sleet  storms,  etc. 


The  Use  of  storage    The  history  of  the    storage  battery    on 
Batteries  the    American    continent    has    been    a 

in  Central  Stations.  ■  j    -n       .      ..  ii_      j'/y 

curious  one,  and  illustrates  the  difrer- 
ence  in  methods  and  conditions  existing  between  Ameri- 
can and  European  practice.  While  on  the  continent  the 
storage  battery  was  recognized  as  an  almost  essential 
part  of  the  station  equipment,  and  in  England  its  value 
was  largely  conceded  ;  in  America  until  1894  the  records 
show  that  the  installations  using  a  battery  plant  were 
few  and  far  between  and  generally  far  from  successful. 
The  larger  use  of  batteries  in  Europe  is  due  to  several 
causes,  chief  among  them  being  the  fact  that  by  far  the 
larger  number  of  stations  existing  there  are  of  the  direct 
current  order,  while  on  this  side  the  alternating  stations 
preponderate.  In  addition  to  this  it  appears  that  until 
1894  the  storage  field  was  being  exploited  in  America 
by  a  number  of  weak  companies,  among  whom  con- 
siderable rivalry  existed  tending  towards  the  practice  of 
obtaining  business  by  any  method  at  hand,  working  for 
immediate  returns  only,  and  litigating  in  the  patent 
courts.  The  results  were  that  the  storage  battery  was 
applied  in  many  cases  where  its  use  was  not  justified, 
and  the  proper  precautions  were  not  taken  to  ensure 
that  the  equipment  was  large  and  substantial  enough  to 
stand  the  severe  operative  conditions  imposed  by  heavy 
discharges.  In  Europe,  on  the  other  hand,  proper  engi- 
neering methods  prevailed,  in  consequence  of  which  we 
find  successful  installation  from  the  first.  Since  that 
time,  howevet,  a  consolidation  of  interests  has  taken 
place  in  America,  and  the  trade  is  largely  in  the  hands 
of  one  powerful  company,  with  the  result  that  since  1894 
the  sales  of  batteries  have  increased  almost  twelve  fold. 
This  tremendous  increase  is  due  to  the  fact  that  the 
larger"  stations  in  the  American  cities  have  recognized 
the  usefulness  of  the  storage  system  and  applied  it  not 
only  to  the  lighting  demands,  but  latterly  and  very  ex- 
tensively to  the  needs  of  street  railway  systems. 

The  improvement  which  has  taken  place  in  the  opera- 
tion of  the  storage  battery  on  this  continent  has  been 
due  not  to  any  great  advance  in  the  direction  of  newer 
and  more  efficient  types  of  cells,  but  to  the  gradual  im- 
provement   of   those  already    existing    as  regards  their 
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mechanical  features,  their  more  intelligent  handling 
while  in  operation,  and  more  important  than  any,  that 
with  proper  engineering  the  conditions  of  operation  have 
determined  the  type  and  capacity  of  the  cells  and  not 
the  mere  question  of  first  cost.  These  points  having  been 
given  proper  attention,  it  became  evident  to  the  larger 
lighting  companies  that  the  battery  had  a  place  in  their 
equipment,  and  the  smaller  companies,  although  slower 
to  recognize  its  value,  are  now  more  rapidly  falling  into 
line,  and  in  Canada  a  careful  consideration  of  the  ques- 
tion will  no  doubt  lead  to  the  adoption  of  batteries  in  at 
least  some  of  the  larger  steam  stations.  While  each 
case  must  be  considered  upon  its  merits,  and  no  general 
conclusions  can  be  arrived  at  which  will  suit  all  cases, 
there  are  a  few  land  marks  which  will  serve  as  guides  in 
determining  the  question  for  any  particular  plant. 

Generally  speaking,  the  uses  to  which  a  battery  plant 
can  be  put  in  central  station  practice  are  as  follows  : 
First,  to  carry  the  peak  of  the  load  ;  second,  to  carry 
the  entire  minimum  load  for  whatever  time  it  may  exist; 
third,  to  act  as  an  equalizer  or  reservoir,  charging  and 
discharging  as  the  fluctuations  and  variations  of  the 
load  demands  ;  fourth,  to  be  used  in  sub-stations  to 
assist  the  regulation  over  the  feeders  and  to  cut  down 
the  cost  of  feeder  copper,  which  would  be  designed  for 
the  average  load  instead  of  the  maximum.  In  the 
lighting  station  the  first  two  uses  are  generally  given 
first  consideration,  and  for  traction  work  the  latter  two  ; 
andinacomhination  station,  of  course,  each  use  demands 
a  careful  investigation.  The  case  of  use  for  the  peak  of 
the  load  is  usually  first  met  with  when  it  becomes  neces. 
sary  to  install  more  apparatus  to  meet  increased  de- 
mands, and  the  relative  merits  of  additional  steam 
apparatus  or  battery  equipment  then  come  up  for  con- 
sideration. For  this  use  in  lighting  stations,  as  the  peak 
of  the  load  is  of  short  duration,  the  battery  should  be  suit- 
able for  a  high  discharge  rate  for  a  short  time,  so  that 
the  cost  per  kilowatt  available  over  the  time  under  con- 
sideration should  be  given  the  first  consideration  and 
serve  as  a  basis  of  comparison  with  the  cost  per  kilowatt 
of  steam  plant.  In  the  case  where  the  battery  is  to  be 
used  to  carry  the  minimum  load  over  longer  periods, 
say  from  midnight  on,  the  kilowatt  hours  of  capacity 
becomes  the  chief  consideration,  apart  from  its  ability 
to  be  rapidly  charged  and  discharged,  and  it  will  be 
found  that  the  cost  per  kilowatt  hour  for  batteries  for 
the  two  cases  above  mentioned  is  vastly  different. 
For  instance,  a  battery  for  an  eight  hour  discharge  rate 
may  cost  from  forty  to  forty-five  dollars  per  k.w.  hour, 
while  if  the  discharge  rate  be  one  hour  the  cost  will 
probably  be  nearly  three  times  as  much  per  k.w.  hour. 
A  point  which  is  frequently  misunderstood  in  dealing 
with  rapid  rate  as  distinguished  from  slow  rate  dis- 
charge of  batteries  is  the  efficiency.  It  may  be  stated 
that  if  an  eight  hour  battery  be  discharged  in  one  hour, 
its  capacity  in  k.w.  hours  will  probably  be  cut  down 
fifty  per  cent.,  but  this  does  not  involve  a  corresponding 
decrease  in  efficiency,  as,  if  the  battery  be  recharged, 
the  input  will  correspond  with  the  amount  taken  out, 
less,  of  course,  the  inherent  losses  due  to  charging 
which  exist  in  every  storage  cell.  For  this  reason  It 
becomes  apparent  that  the  cost  of  a  rapid  rate  battery 
will  be  greater  per  k.w.  hour  than  a  slow  rate  battery 
of  a  similar  capacity,  while  the  efficiency  should  not  be 
very  different.  It  should  also  be  noted  that  while  the 
ampere  efficiency  may  be  go  per  cent., the  watt  efficiency 
as  measured  by   the  ratio  of   watt  output    to    input  will 


seldom  be  found  in  practice  to  be  higher  than  75  per 
cent.,  and  this  latter  percentage  should  be  considered, 
and  not  the  former,  in  dealing  with  the  relative  merits 
of  the  batter)'  and  steam  plant  as  regards  its  effects  upon 
the  coal  consumption. 

The  question  of  depreciation  is  at  once  brought  up  for 
discussion  when  storage  is  suggested,  and  the  battle 
generally  ranges  about  that  point.  This  is  hardly  to  be 
wondered  at  when  it  is  considered  that  the  purchaser 
has  before  him  the  very  unfavourable  records  of  past 
years  ;  and  he  is  justified  In  assuming  that  modern  in- 
stallations have  not  been  in  existence  long  enough  to 
demonstrate  that  thedepreciation  factor  has  been  reduced 
to  a  comm.ercial  point  by  proper  engineering  of  the  plant 
and  mechanical  construction  of  the  cells,  as  is  claimed. 
The  chief  causes  of  battery  failure  are  buckling,  short 
circuiting,  sulphating,  disintegrating,  and  dropping  of 
active  materials,  and  it  is  safe  to  say  that  at  least  fifty 
per  cent,  of  the  depreciation  accounts  have  been  due  to 
improper  charging  and  discharging  and  general  lack  of 
attention  given  the  cells  while  in  the  customers'  hands. 
This  is  not  due  to  the  fact  that  the  battery  requires  any 
great  amount  of  attention,  but  for  the  reason  that  the 
action  being  chemical,  troubles  do  not  manifest  them- 
selves as  in  mechanical  apparatus,  and  the  battery  which 
Is  being  rapidly  worn  out  appears  upon  casual  inspec- 
tion to  be  in  fair  condition.  A  proper  recognition  of 
these  facts  has  contributed  to  cut  down  the  depreciation 
allowed  very  largely.  This  matter  of  depreciation  has 
forced  many  companies  manufacturing  batteries  to 
guarantee  this  charge;  and  in  America  several  large 
plants  for  severe  work  have  been  guaranteed  at  the  rate 
of  seven  to  eight  percent.,  while  In  Germany,  where  the 
experience  has  been  more  extensive,  the  manufacturing 
companies  will  maintain  the  cells  for  4  per  cent,  of  the 
cost  per  year  under  fair  operative  conditions  ;  and  many 
of  the  owners  will  not  avail  themselves  of  the  offer,  as 
they  claim  that  they  can  maintain  their  equipments  for 
less  than  that  percentage.  From  these  considerations 
it  appears  that,  In  figuring  upon  the  depreciation  and 
repair  account  of  storage  equipment,  properly  designed 
for  the  existing  conditions  of  operation  and  properly  in- 
spected and  handled,  this  portion  of  the  plant  may 
safely  be  treated  as  being  subject  to  the  same  percentage 
allowance  tor  depreciation  and  repairs  as  the  mechanical 
portion  of  the  station  equipment.  For  obvious  reasons 
the  battery  does  not  appeal  to  the  manager  operating 
a  water  power  station  unless  the  question  of  the  load  be- 
coming greater  than  can  be  handled  with  the  water 
available,  becomes  pressing,  when  the  case  becomes 
similar  to  that  of  a  steam  station  in  which  the  demand 
exceeds  the  capacity.  In  these  cases  it  becomes  a 
question  between  the  use  of  additional  steam  plant  and 
the  installation  of  batteries.  The  advantage  on  the  side 
of  the  battery  is  that  it  enables  the  steam  plant  to  op- 
erate at  a  point  nearer  full  load  during  the  time  of  charg- 
ing, and  either  relieves  it  of  the  peak  of  the  load  or  en- 
ables the  steam  equipment  to  be  shut  down  during  cer- 
tain portions  of  the  twenty-four  hours.  Generally  speak- 
ing, it  will  be  be  found  that  the  cost  of  a  battery  equip- 
ment for  the  peak  of  the  load  will  not  greatly  exceed,  if  at 
all,  the  necessary  increase  ofsteam  equipment,  and  ifit  be 
allowed  that  the  interest,  depreciation,  aud  repair  per- 
centage allowance  for  similar  Investments  will  be  about 
the  same,  the  advisability  of  Installing  either  depends 
upon  the  relative  cost  of  coal  and  supplies  and  labor  for 
the  additional    output.      As  regards   the  labour  account. 
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it  will  generally  be  found  that  the  battery  has  the  ad- 
vantage, especially  where  it  allows  of  the  steam  equip- 
ment being  shut  down  for  a  sufficient  number  of  hours 
to  permit  of  a  reduction  of  the  shift.  As  regards  the 
coal  consumption,  the  losses  in  the  battery  must  be 
placed  against  the  losses  in  the  rival  steam  equipment, 
making  also  due  allowance  for  the  saving  in  coal  per 
kilowatt  output  of  the  original  plant  while  charging  the 
batteries,  due  to  the  tact  that  the  engines  are  running 
under  greater  load  and  therefore  at  a  more  economical 
point.  In  figuring  the  loss  in  the  batteries,  it  must  be 
carefully  kept  in  mind  that  this  loss  only  exists  while  the 
battery  is  in  use  and  should  not  be  figured  as  an  all  loss 
loss  against  the  equipment. 


The  above  considerations,  while  applying  more  pro- 
perly to  the  use  of  batteries  in  lighting  stations,  are  also 
generally  applicable  to  their  use  for  railway  operating, 
although  for  this  class  of  work  the  ability  of  the  battery 
to  absorb  fluctuations  in  the  loads  becomes  the  promi- 
nent feature.  This  application  is  being  taken  advantage 
of  more  and  more  by  the  larger  street  railway  compan- 
ies, and  even  in  such  cases  as  Pittsburg,  where  coal 
costs  only  about  45  cents  per  ton,  storage  is  in  use  to 
prevent  fluctuations  and  to  minimize  sudden  strains  on 
the  machinery.  Even  although  the  battery  under  certain 
conditions  may  not  appeal  to  the  station  management, 
the  customer  may  find  it  of  advantage,  as  is  illustrated 
by  the  use  of  batteries  by  the  Buffalo  Traction  Company, 
which  receives  its  power  from  Niagara,  stores  it  during 
light  load  hours,  and  uses  it  to  cut  down  the  peak  of  the 
load,  thus  dispensing  with  the  use  of  much  mechanical 
apparatus  and  eflfecting  a  saving  in  the  cost  of  power 
taken.  It  may  be  pointed  out  that  in  the  larger  cities 
where  the  power  demands  are  of  the  best  the  average 
yearly  output  of  the  stations  are  usually  under  40  per 
cent,  of  the  capabilities  of  the  steam  machinery  which 
must  be  installed  to  take  the  peak  of  the  load  in  the 
winter,  so  that  the  operating  companies  have  at  least  60 
per  cent,  of  their  available  output  locked  up  unless  bat- 
teries are  used,  and  the  extra  cost  of  production  of  this 
extra  output  would  only  be  the  cost  of  the  additional 
coal,  and  could  be  very  cheaply  sold,  and  it  is  this  power 
which  is  rendered  available  by  the  battery. 


THE  CANADIAN  ELECTRICAL  ASSOCIATION. 

Arrangements  are  progressing  favorably  for  the  an- 
nual convention  of  the  Canadian  Electrical  Association, 
to  be  held  in  the  city  of  Ottawa  on  the  27th,  28th  and 
29th  of  June.  The  committee  appointed  to  arrange  for 
papers  have  met  with  encouraging  success,  having 
secured  the  promise  of  certain  papers  from  several  per- 
sons prominent  in  the  electrical  industry.  The  local  com- 
mittee will  meet  at  an  early  date  to  make  preparations 
for  the  event,  and  we  understand  that  every  effort  is  be- 
ing put  forth  to  interest  members  and  outsiders  every- 
where with  a  view  to  having  a  large  attendance  and 
profitable  meeting,  and  with  favorable  weather  the 
convention  should  be  a  great  success.  In  next  issue 
some  particulars  of  the  programme  may  be  given. 


Mr.  Thomas  Hawkins,  well  known  in  street  railway  circles  in 
Montreal  and  St.  John,  X.B.,  left  recently  for  Georgetown,  Dema- 
rara,  where  he  will  superintend  the  installation  of  an  electric 
plant.  Mr.  F.  Brothers  will  leave  shortly  for  the  same  place,  he 
having  been  given  the  superintendence  of  the  construction  of  an 
electric  railway  in  which  a  number  of  Montreal  capitalists  are 
interested. 


Branch  Office  of  ihe  Canadian  Electrical  News, 
New  York  Life  Biiilding, 

Montreal,  April  2nd,  igoo. 

The  .Alien  Labor  Law  keeps  electrical  wiring  contractors  of 
this  country  from  going  into  the  neighboring  republic  to  secure 
contracts,  yet  their  contractors  can  come  in  here,  or  rather  send 
a  representative,  to  take  off  quantities,  figure  on  Canadian  jobs  at 
Canadian  archtiects'  offices,  and  there  is  no  one  to  say  to  them 
"  nay  "  ;  surely  this  is  not  just. 

Dame  Malvina  Heve,  widow  of  the  late  Alphonse  Girouard, 
hotel-keeper,  of  Ste.  CunegonJe,  who  was  killed  by  an  electric 
shock  while  in  the  act  of  lighting  an  electric  lamp  in  his  premises, 
is  suing  the  Royal  Electric  Company  for  $15,000  damages. 
Some  interesting  evidence  may  be  expected. 

Spring  business  in  the  electrical  contracting  line  looks  good  in 
this  city.  There  are  quite  a  number  of  architects  soliciting 
tenders  for  wiring,  one  ot  the  most  notable  being  the  combined 
hotel  and  station  for  the  Canadian  Pacific  Railway  Company,  to 
be  built  at  Winnipeg.  This  building  is  in  the  hands  of  Mr.  E. 
Maxwell,  architect. 

The  bad  roads  after  the  heavy  snowfalls  lately  have  made  an 
increased  demand  on  the  Montreal  Street  Railway  Company,  so 
that  each  Windsor  car  resembles  a  box  of  sardines,  in  that 
humanity  is  packed  to  the  greatest  extent.  In  expiation,  how- 
ever, it  is  just  possible  that  the  high  cost  of  iron,  copper  and 
similar  necessities  may  be  causing  the  management  to  await  a 
more  favorable  time  for  buying,  so  as  to  increase  the  copper, 
power  units  and  construction  work.     "  Speed  the  time." 

The  Montreal  Daily  Star  (Graham  &  Co.)  intend  installing  con- 
siderable wiring  for  both  lights  and  motors  in  their  new  building. 
Tenders  are  now  being  called  for  by  the  architect,  Mr.  A.  F. 
Dunlop.  It  is  stated  that  a  United  States  expert  was  called  in  to 
draw  up  the  specifications,  which  are  certainly  elaborate,  but 
quite  capable  of  having  been  drawn  up  by  local  consulting  elec- 
trical engineers — in  fact  bettered. 

It  is  now  evident  that  the  Montreal  Street  Railway  Company 
will  put  certain  feeders  underground.  In  fact,  it  is  also  rumored 
that  the  Royal  Electric  Company  are  figuring  on  similar  action. 
As  the  Lachine  Rapids  Company  and  Bell  Telephone  Company 
have  both  already  made  a  start  in  this  direction,  the  date  when 
our  "  picket  fence  "  (as  a  United  States  gentleman  described  the 
rows  of  poles)  will  be  removed,  may  soon  be  in  sight.  Of  course, 
no  one  at  all  acquainted  with  the  business  imagines  that  each  and 
every  pole  will  be  dispensed  with.     A  few  must  remain. 

The  heavy  snow  fall  in  this  city  about  March  ist  simply 
knocked  the  Montreal  street  railway  off  its  feet,  after  a  gallant 
fight  had  been  put  up.  They  were  not  long  in  getting  into  running 
order  again,  however,  and  even  the  time  of  stoppage  could  have 
been  materially  reduced  had  the  city  been  a  little  more  prompt  in 
carting  the  snow  off  the  streets. 

No  troubles  seem  to  have  occurred  with  either  the  Royal  or 
Lachine  Rapids  Companys'  circuits  during  the  winter  blizzards. 

Quebec  city  seems  to  have  caught  it  lively  during  the  snow  fall. 
It  is  reported  that  the  street  railway  had  some  dozen  or  more 
cars,  half  a  dozen  sweepers,  etc.,  stalled  in  the  snow  for  about  24 
hours. 

The  Jacques  Cartier  Water  and  Power  Co.  at  Quebec  are  mak- 
ing some  "  fine  cut  "  quotations  in  their  fight  for  business  against 
the  existing  Montmorency  Company.  One  cent  per  lamp  per 
night,  less  10%  for  cash,  is  a  sample  of  "  some  flat-rates." 


The  Power  Publishing  Company,  World  Building,  New  York, 
have  favored  us  with  a  copy  of  a  new  work  entitled,  "  Electric 
Wiring'"  by  Cecil  P.  Poole.  A  perusal  of  this  book  proves  it  to  be 
very  interesting  and  valuable.  It  is  designed  to  serve  both  as  an 
instructor  for  practical  wiremen  who  have  occasion  to  lay  out 
their  own  work,  and  as  a  convenience  and  general  reference  book 
for  electrical  engineers  whose  work  includes  the  calculation  of 
transmission  circuits,  etc.  Reference  tables  and  formulas  are 
presented  in  convenient  form.  But  perhaps  the  most  valuable 
features  of  the  work  are  the  wiring  tables  for  alternating  cnrreni 
motors  and  the  tables  showing  the  corrected  drop  in  inductive 
circuits.  These  are  the  only  tables  of  the  kind  which  have  come 
to  our  notice.     The  price  of  the  book  is  $1.00. 
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A  SIMPLE  TWO-PHASE  SYSTEM  OF 
SECONDARY  MAINS. 

On  the  distributing  network  of  the  Hartford  Electric 
Light  Company,  there  is  in  use  a  simple  means  of  dis- 
tributing with  a  minimum  number  of  wires  the  two- 
phase  currents  for  both  lights  and  motors.  The  second- 
ary mains  are  three-wire  for  lighting  and  two-phase  for 
power,  largely  underground  and  supplied  in  districts  by 
manhole  transformers.  Each  manhole  has  two  trans- 
formers, one  for  each  phase  ;  each  transformer  being 
tapped  out  at  its  central  point  for  th<;  neutral  of  the 
three-wire  220-volt  netwcrk.  The  secondaries  of  the 
two  transformers  are  shown  at  A  and  B  in  the  accom- 
panying diagram  of  connections.  One  outside  terminal 
of  A  is  connected  to  one  outside  terminal  of  B,  and  in 
each  direction  four  wires  are  carried.  It  will  be  noticed 
that  to  the  right  the  upper  three  wires  are  those  of  the 
three-wire  single-phase  circuit  from  transformer  A,  and 
the  lower  wire  coming  from  transformer  B,  with  the 
wire  next  above  it,  gives  a  pressure  of  220  volts  of  the 
other  phase  to  motors  in  that  direction.     The  neutral  of 
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The  Connections  of  Secondary  Networks  for  the  Dis- 
tribution OF  Two-Phase  Power  and  Three-Wire 
Lighting  on  Four  Wires. 

transformer  A  is  not  carried  to  the  left,  while  that  of 
transformer  B  is,  and  all  lights  in  this  diiection  are  sup- 
plied from  the  three-wire  system  of  the  latter  trans- 
former, while  in  this  direction  also  one  wire  serves 
commonly  as  one  outer  of  the  three-wire  system  and  as 
one  side  of  the  secondary  of  the  other  phase.  Thus 
four  wires  serve  to  give  a  three-wire  lighting  and  a  two- 
phase  motor  distribution  and  the  lights  are  approxi- 
mately equally  divided  between  the  two  phases.  The 
neutrals  are,  of  course,  not  connected  in  to  the  motors, 
which  run  at  220  volts  on  each  phase  and  are  wired  on 
the  two-phase  three-wire  principle.  It  is  obvious  that 
there  is  between  the  upper  and  the  lower  wires  going 
out  in  each  direction  an  electromotive  force  consisting 
of  the  vectorial  resultant  of  the  two  220  volts  which 
amounts  to  about  310  volts,  but  this  increased  pressure 
is  no  particular  disadvantage  on  low-tension  circuits. 
It  is  also  obvious  that  the  wire  used  commonly  by  both 
phases  gets  an  increased  current,  but  not  suflficiently  so 
to  materially  affect  the  regulation.  The  system  has 
proven  perfectly  satisfactory. — American  Electrician. 


weather.  In  times  of  drought  the  water  is  drawn 
necessarily  from  the  lower  levels,  in  reaching  which  it 
has  become  impregnated  with  lime,  magnesia,  and 
other  soluble  substances  contained  in  the  overlying 
strata.  In  a  season  of  copious  rainfall,  on  the  other 
hand,  the  ground,  being  soaked,  cannot  absorb  the 
surface  water,  which  rapidly  drains  off  into  rivers  or 
reservoirs,  as  the  case  may  be,  before  it  has  had  time  to 
dissolve  out  the  scale-forming  substances  in  any  quan- 
tity. In  a  season  of  light  rainfall  the  ground  can 
absorb  practically  all  the  viater  that  falls,  and  the  pro- 
portion of  surface  water  is  relatively  small.  Hence  in 
dry  seasons  the  water  used  in  the  boilers  will  be  largely 
spring  or  hard  water,  and  in  wet  seasons  it  will  consist 
chiefly  of  surface  or  soft  water,  the  deposit.s  of  boiler 
scale  being  larger  or  smaller  in  proportion.  The  moral 
of  all  this  is  two-fold.  In  the  first  place,  during  a  dry 
season  boilers  should  be  more  frequently  opened, 
examined,  and  cleaned.  Just  how  much  oftener  this 
should  be  done  must  depend  upon  local  conditions  and 
the  severity  of  the  drought  ;  but  it  is  suggested  that, 
judging  from  observations  made  in  the  State  of  Con- 
necticut, they  should  be  inspected  in  such  a  season  as 
the  last  about  twice  as  frequently.  Another  fact  to  be 
remembered  is  that  when  a  heavy  rainfall  comes,  bring- 
ing a  sudden  supply  of  surface — and,  therefore,  soft — 
water,  the  scale  that  is  in  the  boiler  will  be  suddenly 
loosened  up,  and  unless  precautions  are  taken  it  will 
lodge  over  the  fire  sheet  and  cause  trouble.  This  is 
particularly  liable  to  happen  during  the  melting  of  the 
snow  in  the  spring,  when  the  water  will  be  particularly 
free  from  mineral  salts. 


INCREASED  SCALE  IN  BOILERS  IN  DRY 
WEATHER. 

Probably  very  few  steam  users  have  ever  noticed 
that  the  formation  of  scale  in  boilers  is  much  more 
rapid  and  troublesome  in  times  of  protracted  drought 
than  in  times  when  the  streams  from  which  the  feed 
water  is  taken  are  full;  yet  this  is  a  fact  well  established 
by  the  reports  of  boiler  inspectors,  and  should  be  taken 
into  account  by  steam  users  whose  feed  water  is  from 
streams  fed  mostly  by  surface  water  from  rainfall. 
The  Locomotive,  published  by  the  Hartford  Steam 
Boiler  Inspection  and  Insurance  Company,  explains  the 
increase  of  scale  by  dry  weather.  The  reason  for  this, 
according  to  our  contemporary,  is  not  hard  to  find,  the 
unusual  deposits  of  scale  being  due  to  the  increased 
hardness  of    the    water   after   a    lengthy    spell   of    dry 


THE  CENTRAL  ONTARIO  POWER  COM- 
PANY. 

At  a  recent  meeting  at  the  Queen's  hotel,  Toronto, 
of  the  shareholders  of  the  Central  Ontario  Power 
Co.,  Limited  (proprietors  of  the  Burleigh  Falls  water 
power),  lately  incorporated  with  a  capital  of  $750,000, 
for  the  purpose  of  developing  the  Burleigh  Falls  and 
other  water  powers,  and  for  transmitting  electric  power 
to  Peterborough  and  Lindsay  and  district,  and  for  oper- 
ating a  radial  s  ystem  of  electric  railways  in  the  vicinity, 
the  following  directors  were  elected,  viz.:  Hon.  Richard 
Harcourt,  Toronto,  president  ;  F.  A.  Hall,  Perth,  vice- 
president  ;  J.  Alex.  Culverwell,  managing  director  ; 
Hon.  Senator,  Peter  McLaren,  Perth  ;  Eugene  Coste, 
M.  E.,  Toronto  ;  James  Kendrey,  M.  P.,  Peterborough; 
R.J.  McLaughlin,  Lindsay  ;  F.  W.  Barrett,  Edward  T. 
Adams,  M.  D.,  Toronto  ;  H.  J.  Taylor  and  H.  E.  Lar- 
kin,  St.  Catharines.  The  company  have  opened  their 
head  offices  at  Peterborough,  the  managing  director, 
Mr.  J.  Alex.  Culverwell,  late  ^of  Toronto,  having  re- 
moved to  Peterborough  to  take  charge  of  the  company's 
offices. 


PERSONAL. 

Mr.  W.  B.  C)i>se,  manag-er  of  the  Toronto  &  Suburban  Electric 
Railway,  has  tendered  his  resignation. 

The  death  of  Mr.  George  H.  Betram,  M.  P.  for  Toronto,  and 
head  of  the  Bertram  Engine  Works  Company,  which  occured  on 
March  20th,  was  the  cause  of  widespread  regret.  Mr.  Bertram 
was  a  business  man  of  marked  ability.  In  1892  the  firm  of  Ber- 
tram &  Company  took  over  the  manufacturing  business  of  the 
Doty  Engine  Works  Company,  with  later  became  the  Ber- 
tram Engine  Works  Company,  and  largely  identified  with  ship- 
building. Mr.  Bertram  was  elected  to  the  House  of  Commons  in 
November,  1897. 

Mr.  W.  J.  Gilmour,  mahager  of  the  Bell  Telephone  Exchange 
at  Brockville,  Ont.,  and  superintendent  of  District  No.  6,  has 
been  appointed  Superintendent  of  Agencies  In  the  Eastern  De- 
partment of  the  Bell  Telephone  Company,  with  headquarters  in 
Montreal.  This  division  includes  the  territory  east  of  Kingston  in 
Ontario  and  the  whole  of  the  province  of  Quebec.  Mr.  Gilmour 
has  been  identified  with  the  Bell  Telephone  Company  for  fifteen 
years,  and  his  removal  from  Brockville  will  be  regretted  by  the 
citizens. 

Mr.P.  McCullough,  electrican  of  the  Toronto  Rallvv.ny  Company, 
will  shortly  leave  for  Liverpool,  England,  where  he  will  assume 
the  duties  of  chief  electrician  for  the  Liverpool  Sireet  Railway, 
which  is  operated  by  the  corporation.  M  the  present  lime  there 
are  but  a  few  miles  of  electric  railway  In  use,  but  It  Is  proposed 
to  install  a  complete  system  to  replace  the  horse  cars.  It  is  a 
source  of  congratulation  that  Canadians  are  being  chosen  to  fill 
such  Important   positions. 
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THE  PROBLEM  OF  ARC  LIGHTING  FROM  A  250 
VOLT   SUPPLY.* 

Bv  W.   B.  Savek. 

In  the  early  days  of  electric  lighting  incandescent  lamps  were 
made  for  low  voltages,  and  if  it  was  necessary  to  use  them  with  a 
high  voltage,  they  were  occasionally  put  in  series.  When  the 
standard  voltage  came  to  be  recognized  as  100  no  difficulty  was 
found  with  incandescent  lamps,  but  with  arc  lamps  the  difficulty 
of  havintr  to  run  two  in  series  was  met  with  to  a  comparatively 
slight  extent.  With,  however,  the  present  250  volt  supply  this 
trouble  was  found  lo  be  greatly  increased. 

In  order  to  meet  this  demand  the  enclosed  arc  lamp  was  brought 
strongly  into  notice,  and  besides  having  the  advantage  of  requir- 
ing a  greater  voltage,  it  has  the  additional  advantage  of  burning 
about  twenty  times  as  long  as  the  open  arc  lamp.  As  regards 
the  voltage  that  an  enclosed  arc  lamp  would  burn  satisfactorily  at, 
the  author  had  seen  a  lamp  wound  to  take  the  full  250  volts  across 
its  terminals,  but  the  result  was  simply  an  apology  for  light.  As 
far,  therefore,  as  a  250  volt  circuit  was  concerned,  there  were  only 
two  arrangements  in  common  use — viz.,  two  enclosed  arcs  in  series 
or  four  or  five  open  arc  lamps  in  series.  The  economy  question 
was  discussed  from  the  consumers'  point  of  view,  and  the  obvious 
disadvantages  of  having  five  lamps  in  series,  and  so  necessarily 
all  controlled  by  one  switch,  was  pointed  out. 

The  author  then  went  on  to  describe  a  series  of  tests  he  had 
carried  out  at  the  Glasgow  Corporation  lamp  testing  department 
by  permission  of  Mr.  Chamen.  The  results  obtained  are  given  in 
the  following  table,  and  it  might  be  pointed  out  that  they  do  not 
aim  at  theoretical  accuracy,  but  rather  at  a  good  general  practical 
comparison.  The  comparisons  were  made  by  the  ordinary'  grease 
spot  method,  and  also  by  the  shadow  method,  and  the  ratio  of  the 
squares  of  the  distances  between  the  respective  lamps  and  the 
position  where  the  grease  spot  became  invisible  or  the  intensity 
of  the  thrown  shadows  equal  were  taken.  As  regards 
the  globe  used,  the  open  arc  lamp  was  fitted  with  an  opaline 
globe,  as  generally  now  used,  and  the  enclosed  arc  lamp  was 
fitted  with  two  obscured  globes,  as  is  customary  in    practical  use. 

TABLE  SHOWINCi  COMPARISON  BETWEEN  LIGHT-GIVING  POWER 
OF  OPEN  AND  ENCLOSED  ARC  LAMPS,  AND  COMPARISON  WITH 
INCANDESCENT  LAMPS  ALL  USING  THE  SAME  POWER  AND 
RUNNING   ON    250  VOLTS. 


Type  of  lamp. 

Open   arc. 

Enclosed  Arc 

Incandescents 
(new  clear  glohes) 

How  arranged 

Steadying   resistance 

4  ohms 

10   amps. 

5CO 

3'25 

4  amps. 
500 
0-375 

I '54 

Single 

275    amp 
680 

0-325 

16  of  i6c.p. 

31  of  8  cp. 

>yatts  per  lamp 

Comparison 

Comparison    (taking 
16  cp.  as  unity) 

"63 

500 
0-31 

.120       500 
0-75       0.33 

1-C7 

The  figures  in  the  table  speak  for  themselves.  With  regard  to 
the  steadying  resistance  in  circuit  with  the  single  enclosed  arc, 
this  was  combined  with  the  lamp  itself  so  that  without  unnecessary 
trouble  this  figure  was  unable  to  be  filled  in.  Under  the  heading 
of  power  taken  per  lamp  (in  the  case  of  the  arcs,  and  of  course 
per  cluster  in  the  case  of  the  incandescents),  owing  to  a  mistake 
in  the  tests  when  testing  the  incandescent  lamps,  too  much  was 
taken,  so  a  second  column  has  been  added  reduced  in  proportion 
to  bring  the  amount  in  line  with  the  other  figures.  The  compari- 
sons were  made  with  the  open  arc,  but  in  order  to  make  them 
clearer  they  have  been  reduced  to  a  basis  taking  a  16  cp.  lampas 
unity.  It  will  be  seen  that  a  single  enclosed  arc  lamp  is  only  about 
one-third  as  efficient  as  a  16  cp.  lamp,  that  when  two  enclosed  arcs 
are  run  in  series  the  efficiency  is  about  one  and  a  half  times  that 
of  a  16  cp.  lamp,  while  an  open  arc  lamp  has  about  three  and  a 
quarter  times  the  efficiency  of  a  16  c. p.  lamp.  This  shows  the 
open  type  arc  lamp  to  be  over  100  per  cent  more  efficient  than  the 
enclosed  type  arc  lamp,  the  latter  running  under  its  most  favor- 
able conditions. 

From  these  figures  it  is  clear  that  the  enclosed  arc  would  have 
no  chance  of  being  popular  with  the  public  if  a  single  open  type 
arc  could  be  used  under  similar  conditions.  The  objections  to 
open  type  arcs  are  :  (i)The  necessity  of  running  five  lamps  in 
series,  or  if  less  are  used,  of  absorbing  the  diflFerence  by 
means  of  a  resistance  ;  (2)  Owing  to  five  lamps  being  in  series, 
any  unsteadiness  or  flickering  occuring  in  one  lamp  will  be  shown 
in  the  others  on  the  same  circuit,  so  that  there  will  be  five 
times  the  amount  of  flickering  ;  (3)  The  necessity  of  having  all  the 
lamps  in  each  series  of  the  same  size,  type,  and  current.  The 
enclosed  arc  lamps  have  the  same  objections,  although  to  a 
very  much  less  extent,  but  in  the  author's  opinion  any  advantages 
in  this  respect  are   far  more  than  counter-balanced    by    the  less 
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amount  of  light  obtained  from  them  for  the  same  expenditure  of 
power. 

The  author  considers  that  there  are  two  remedies  that  can  be 
employed  to  overcome  the  difficulty  of  running  open  arc  lamps  on 
a  250  volt  circuit — viz.,  (i)  by  the  use  of  a  step-down  transformer; 
(2)  by  the  use  an  arrangement  designed  by  the  author,  and  which 
he  calls  a  "ganger  switchboard."  In  this  arrangement  a  sepa 
rate  pair  of  leads  is  run  from  every  individual  lamp  to  a  centra 
position  where  a  main  switch-board  is  fitted.  This  switch- 
board is  so  arranged  that  any  lamp  can  be  plugged  into  a 
circuit  of  five.  The  disadvantages  of  this  method  are  two 
in  number  :  (i)That  special  telephones  or  other  signalling  ar- 
rangements have  to  be  employed  for  signalling  lo  the  main  board, 
where  an  attendant  has  to  be  more  or  less  constantly  stationed  ; 
(2)  all  the  lamps  in  the  whole  installation  have  to  be  exactly  of  the 
same  pattern  and  size,  and  have  to  take  the  same  current, and  they 
must  all  be  adjusted  so  as  to  work  satisfactorily  one  with  another 
in  any  combination.  This  difficulty  is  the  more  important  seeing 
that  as  a  rule  arc  lamps  are  now  adjusted  in  the  series  on  which 
they  will  be  run,  and  are  then  numbered  and  set  up  in  the  same 
combinations.  There  was  no  doubt  in  the  author's  mind  that 
when  the  number  of  lamps  admitted  of  it  the  step-down  trans- 
former was  the  best  and  most  satisfactory  solution  of  the  diffi- 
culty. He  considered  that  the  advantages  might  be  enumerated 
as  follows  :  (i)  The  economy  that  would  result  in  being  able  to 
use  any  single  lamp  just  when  and  where  required  ;  (2)  the  ad- 
vantage of  not  being  tied  down  to  certain  fixed  sizes  for  the 
lamps,  but  being  able  to  use  just  whatever  size  was  required  or 
was  most  suitable  for  the  position  ;  (3)  that  it  was  possible  with 
equal  economy  to  have  any  number  of  lamps  installed,  and  not 
necessarily  a  multiple  of  five  ;  (4)  that  extra  lamps  could  be  added 
when  and  where  required  ;  (5)  that  the  voltage  of  the  circuit  could 
be  made  exactly  that  which  was  found  lo  be  the  most  satisfactory 
for  the  most  efficient  burning  of  the  lamps. 

There  were,  of  course,  objections  also  to  the  use  of  a  step-down 
transformer  for  this  purpose — viz.,  (i)  the  first  cost,  and  also  the 
maintenance  cost;  (2)  the  expenditure  of  power  necessary  to  drive 
the  transformer  itself.  In  the  author's  opinion,  however,  these  dis- 
advantages are  far  more  than  counterbalanced  by  the  advantages 
enumerated  above.  With  regard  to  the  latter  objection,  the 
author  contended  that  his  loss  should  be  borne  by  the  corporation 
o  other  supplying  body,  by  fixing  the  meter  in  the  secondary 
circuit  of  the  transformer. 


MOONLIGHT  SCHEDULE  FOR  APRIL. 


Light. 

Extinguish. 

No.  of 
Hours. 

H.M. 

H.M. 

H.M. 

P.M.      7.00 

A.M.     4.40 

9.40 

//         9. 00 

„         4.40 

7.40 

1,       10.10 

„         4.40 

6.30 

..        II .  I  0 

„         4.40 

5-30 

"     i'-5o 

„         4.40 

4-SO 

A.M.     0.30 

"       4-3° 

4.00 

//          1 .  00 

"       4-3° 

3-30 

"        >.30 

"       4-3° 

3.00 

«       2.00 

"       4-3° 

2.30 

2.  30 

"       4-3° 

2.00 

No  Light. 

No  Light. 

No  Light. 

No  Light. 

No  Light. 

No  Light. 

No  Light. 

No  Light. 

P.M.    7.10 

P.M.    9.40 

2.30 

„       7.10 

II     10.40 

3-3° 

„       7.10 

/,      11.30 

4.20 

"       7-15 

A.M.      0.30 

5-15 

"       7-15 

"       i-'S 

6.00 

»       7- IS 

//         2.00 

b.4.S 

„       7.20 

"         2-30 

7.10 

„       7.20 

II         4.  1  0 

7-5° 

„       7.20 

"         3-40 

S.20 

„       7.20 

II         4.00 

8.40 

„       7.20 

II         4.00 

8.40 

72.0 

II         4.00 

S.40 

„       7.20 

II         4.00 

8.40 

"       7-30 

//         4.00 

8. 30 

"       7-3° 

II         4.00 

8.  ^0 

Total 152.30 


Mr.  John  M.  Dixon  has  been  appointed  chief  engineer  of  the 
new  municipal  buildings  in  Toronto,  he  having  rfeceived  the  high- 
est marks  in  the  examination. 
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HIGH-SPEED  AUTOMATIC  TELGRAPHY. 
American  experts  have  been  afforded  an  opporl unity  to  witness 
the  operation  o(  the  Poliak-V'irag- high-speed  automatic  telegraph 
system  between  New  York  and  Chicago,  and  study  the  practical 
application  of  the  proposed  innovation  to  commercial  work.  The 
invention  is  really  a  combination  of  telegraphy,  telephony  and 
photography — rather  a  complicated  system,  it  would  appear,  to 
the  average  mind — yet  the  almost  incredible  speed  of  150,000 
words  an  hour  can  be  attained,  it  is  said,  without  difficulty.  Of 
course,  it  would  be  impossible  to  read  or  record  messages 
manually  and  much  less  send  them   at  this  rate  of  speed,  and  it  is 
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Fig.   I. — High-Speed  Automatic  Telegraphv. — Tape  at 
Transmitting  Enp  Showing  Dashes  and  Dots. 

to  overcome  this  difficulty  that  the  telephonic  and  photographic 
features  are  introduced.  The  advantages  claimed  are  high  woik- 
Ing  speeds  on  the  line  wires  with  very  low-voltage  currents,  a 
permanent  and  easily  decipherable  record,  and  automatic  control 
of  the  receiver  from  the  sending  station.  The  fundamental  idea 
is  automatic  transmission  from  a  perforated  strip  of  paper  and 
receiving  by  photographing  the  movements  of  a  telephone  dia- 
phragm. 

Those  who  witnessed  the  experiments  between  New  York  and 
Chicago  saw  perforated  strips  similar  to  that  shown  in  Fig.  1  fed 
inio  the  "  sender  "  and  a  series  of  irregular  lines  flashed  upon  a 
reflector,  like  the  reproduction  presented  in  Fig.  2,  which  is  made 
from  a  photographic  record  taken  on  one 
of  the  trials.  The  apparatus  employed  is 
shown  in  the  diagram  Fig.  3.  The  illus- 
trations are  presented  through  the  cour- 
tesy 6F  the  Western  Electrician,  from 
which  the  following  description  is  taken  : 

In  the  preparation  of  the  message  the 
paper  strip  is  perforated  with  two  parallel 
lines  of  holes,  one  line  representing  the 
dashes  and  the  other  the  dots  of  the  Con- 
tinental alphabet.  In  Fig.  3  (P)  represents 
the  paper  strip;  (A)  and  (A')  are  two 
brushes  composed  of  fine  wire  mounted  above  a  flanged  drum  or 
wheel  (D)  and  arranged  to  press  the  paper  strip  firmly  against  it. 
The  paper  strip  is  moved  forward  in  the  direction  of  the  arrow,  and, 
as  the  line  of  holes  representing  the  dashes  pass  under  the  brush  (A), 
for  each  one  there  is  madean  electrical  contraci  between  (A)  and  the 
drum  (D),  and  current  passes  from  the  positive  pole  of  the  battery 
(B)  to  the  line.  When  a  hole  representing  a  dot  passes  under 
brush  (A')  the  contact  between  it  and  the  drum  (D)  permits  the 
passage  of  negative  current  to  the  line.  These  i.Tipulses  are 
carried  to  the  telephone  receiver  (T),  and  the  resultant  movement 
of  the  diaphragm  causes  a  ray  of  light  to  vibrate  in  the  following 
manner  :  In  front  of  the  diaphragm  is  a  small  C-shaped  perman- 
ent magnet  (M),  one  pole  of  which  terminates  in  a  stiff' flat  spring 
having  a  right-angled  knife  edge  at  its  free  end,  which  is  very 
close  to  a  similar  knife  edge  formed  directly  on  the  other   pole  of 

Fig.  2. — High-Speed  Automatic  Telegraphy. — How  the 
Message  Looks  Coming  Over  the  Wire. 

the  magnet.  A  very  small  concave  mirror  (W)  is  held  magnetic- 
ally against  the  two  knife  edges  through  the  means  of  a  small  bit 
of  soft  iron  glued  to  its  back.  A  stiff"  piece  of  wire  is  connected 
rigidly  between  the  telephone  diaphragm  and  the  flat  spring  of 
(M).  It  follows  that  the  very  slight  motion  of  the  diaphragm  is 
transmitted  to  the  spring  and  the  mirror  is  caused  to  rock  upon 
the  fixed  knife  edge  of  the  magnet.  The  light  from  a  small  incan- 
descent lamp  (L)  passes  through  one  limb  of  the  forked  tube  (Y) 
and  falls  upon  the  mirror  (W),  from  whence  it  is  reflecled  through 
the  other  limb  of  the  tube  (Y).  A  light-proof  case  (K)  is 
securely  joined  to  the  tube  (Y).  Insid^;  the  case  (K)  is  a  cylinder 
(F)  carrying  a  sheet  of  light-sensitized  paper.  This  cylinder  is 
rranged  to  rotate  around  a  stationary   coarse-pitched    screw,  so 


that  for  each  rotation  the  cylinder  moves  downward  about  one- 
quarter  inch.  The  sending  station  is  given  control  over  the  start- 
ing   of  the  cylinder  (F)  by  a  simple  automatic  appaialus. 

In  receiving  a  message  the  cylinder  (Flis  rotated,  the  beam  of 
light  from  the  mirror  (VV)  dances  up  and  down,  leaving  its  spiral, 
zig-zag  chemical  trail  to  be  developed  later  and  fixed  as  in  photo- 
graphy and  then  translated. 

An  adjustable  self-induclion  coil  (S),  Fig.  3,  is  connected  at  the 
transmitter  as  shown.  lis  function  is  lo  regulate  the  time  dura- 
tion of  the  impulses,  proportionating  them  to  the  resistance  and 
capacity  of  the  line.  A  condenser  (C)  shunts  the  telephone  re- 
ceiver, as  shown,  for  the  purpose  of  damping  the  self-vibration  of 
the  diaphragm.  Without  this  the  diaphragm  would  not  come  at 
once  to  rest  following  each  movement,  but  would  make  several 
short  vibrations  after  each  current  impulse.  The  condenser 
prolongs  or  "tails  off"  the  impulse  so  that  the  current  just 
ceases  as    the  diaphragm  reaches  the  central  or   neutral   position. 

Telegraph  officials  in  this  country  have  encouraged  the  in- 
ventors, Anton  Pollak  and  Joseph  Virag,  of  Budapest,  and  they 
have  placed  every  facility  at  their  disposal  for  testing  their  appa- 
ratus on  commercial  lines,  but  none  of  them  speak  hopefully  of 
the  innovation,  although  ihey  disclaim  any  feeling  of  antagonism. 
They  point  out  that,  taking  everything  into  consideration — the  time 
required  in  preparing  the  perforted  strips,  in  developing  the 
photographic  record,  and  in  translating  the  message  for  delivery — 
the  advantage  of  high  speed  transmission  is  more  than  overcome 
by  the  rapidity  of  handling  messages  under  the  older  and  simpler 
system.  The  only  feature  of  importance,  they  claim,  that  com- 
mends itself  is  the  increase  in  the  working  capacity  of  existing 
lines  made  possible  by  the  innovation,  yet  this  would  apply  in  only 
a  few  cases  and  hence  would  not  be  of  universal  benefit. 

The  United  States  consul  at  Roubaix  reports  that   the  expert  of 
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Fig.  3. — High  Speed  Automatic  Telegraphy. 


End 


Details  of  Apparatus. 


the  French  government  has  made  a  careful  test  of  the  Pollak- 
X'irag  system,  and  in  his  conclusions,  officially  communicated,  he 
points  out  the  following  disadvantages  :  "  The  telegram  must 
first  be  changed  into  characlers,  after  the  manner  of  the  Morse 
system  ;  then  I  he  strips  must  be  perforated,  as  in  the  Wheatstone 
system  ;  after  reception,  the  photographed  strips  must  be  devel- 
oped and  then  translated  into  ordinary  language."  It  is  thought 
that  this  complicated  manipulation  may  lead  to  many  errors  in 
transmission,  and  for  present  use  in  France  he  concludes  that  the 
Baudot  machine  actually  employed  answers  all  requirements. 


AS  A  TELEGRAPH  OPERATOR. 

The  telegraph  has  always  played  an  important  part  in  war,  and 
the  official  operator  at  the  scene  of  action  should  combine  skill  with 
resource  and  good  judgment.  The  proposed  dislribution  of  medals 
by  the  Dominion  Government  totheCanadianveteransof '66,  recalls 
to  mind  that  on  the  occasion  of  the  Fenian  invasion,  about  10,000 
troops  were  sent  out  from  Montreal  to  protect  the  border  line 
between  the  province  of  Quebec  and  the  Stales  of  New  York  and 
Vermont.  .Attached  to  these  troops  was  an  official  operator — a  lad 
in  his  'teens,  supplied  by  the  Montreal  Telegraph  Co. — .A.  B. 
Smith  by  name,  now  the  well  known  and  highly  esteemed  Super- 
intendent of  Construction  for  the  G.N.W.  Telegraph  Co.  Young 
Smith  had  his  headquarters  in  a  bed-room  on  the  top  story  of  the 
hotel  at  Hungerford,  and  during  his  stay  at  the  "front  "  proved 
himself  equal  10  all  the  demands  of  the  occasion.  When  the 
Government  medals  are  given  out,  as  we  hope  they  may  be  this 
year,  the  "  official  operator  "  of  the  Montreal  contingent  should 
be  found  on  the  list. 


The  Mayor  of  Toronto  has  outlined  a  proposal  for  the  national- 
ization of  the  telephone  and  telegraph  systems  of  the  Dominion. 
An  interesting  discussion  on  this  subject  look  place  in  the  Do- 
minion Parliament  last  month,  during  which  the  unsatisfactory 
telegraph  service  of  Prince  Edward  Island  was  incidentally  re- 
ferred to. 
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EXAMINATION   QUESTIONS. 

\V.   H.   Wakemav,  in  The  Tradesman. 

The  following  seventy-five  questions  compose  a  list  that  was 
used  one  year  by  the  examining  committee  of  an  engineering  so- 
ciety for  the  purpose  of  testing  the  theoretical  and  practical  know- 
ledge of  the  men  who  applied  for  admission  to  its  membership. 
No  one  candidate  was  asked  to  answer  all  of  them,  but  selections 
were  made  according  to  the  ability  of  the  candidate  and  the  time 
at  the  disposal  of  the  committee. 

Some  of  the  points  touched  upon  are  in  dispute  among  the  best 
engineers  in  our  land,  and  these  are  not  supposed  to  be  settled  by 
us,  but  the  answers  given  are  sufficient  to  convince  any  reasonable 
committee  or  examining  board  that  the  candidate  who  gives  them 
has  some  good  ideas  on  the  subjects,  and  few  if  any  rejections  will 
occur  if  these  replies  are  given  in  an  intelligent  manner  : 

1.  What  is  the  first  duty  of  an  engineer  on  entering  his  engine 
and  boiler  rooms  in  the  morning  ? 

A.  In  a  plant  where  he  does  the  firing,  his  first  duty  is  to  as- 
certain where  the  water  level  is  in  the  boilers,  opening  the 
valves  on  the  water  gauge,  and  trying  all  of  the  gauge  cocks.  If 
the  pressure  has  all  disappeared  during  the  night,  and  a  partial 
vacuum  formed  above  the  water  line,  the  safely  valve  or  some 
other  valve  should  be  opened  to  admit  air.  The  practice  adopted 
by  some  careless  engineers,  of  starting  up  their  fires  before  they 
know  how  much  water  they  have,  cannot  be  too  strongly  con- 
demned. In  all  cases  where  the  engineer  has  one  or  more  firemen, 
he  should  know  that  they  are  in  their  proper  places  ready  for  duly, 
that  there  is  plenty  of  water  in  the  boilers,  and  that  on  general 
principles  nothing  will  prevent  starting  up  on  time. 

2.  What  is  the  last  duty  of  an  engineer  at  night  ? 

A.  To  see  that  his  boilers  are  filled  to  the  upper  gauge  cock  with 
water,  then  to  shut  off  the  water  gauges,  and  know  that  the  fires 
are  properly  banked  so  that  no  steam  will  be  formed  during  the 
night. 

3.  How  would  you  bank  a  soft  coal  fire  at  night  ? 

A.  Where  the  draft  is  very  strong  and  the  dampers  are  not 
tight,  the  surest  way  is  to  shove  the  fire  back  until  nearly  one- 
half  of  the  grates  are  bare,  then  cover  it  over  with  fine  coal  that 
has  been  well  wet  down.  In  some  cases  it  is  customary  to  cover 
the  fire  just  as  it  is  used  on  the  grate,  but  this  is  only  done  with 
safety  where  the  draft  can  be  effectually  shut  off. 

4.  Which  cock  or  valve  on  the  water  gauge  would  you  open 
first  in  the  morning  ? 

A.  The  top  one,  in  order  to  blow  steam  through  the  glass  and 
warm  it  up.  If  the  lower  one  is  opened  first  the  water  will  be 
projected  upward,  and  when  it  strikes  the  closed  upper  cock  or 
valve  it  may  break  the  gauge  glass.  It  also  throws  water  from 
the  bottom  of  the  boiler  up  into  the  top  of  the  column,  where  it  is 
not  wanted. 

5.  Do  you  blow  down  your  boilers  every  morning  ? 

A.  Yes.  There  is  no  better  plan  to  be  found  than  to  open  the 
blow-off  valve  a  few  seconds  before  the  fire  has  started  to  make 
steam  for  the  day.  As  the  water  has  had  a  chance  to  settle  dur- 
ing the  night,  some  of  the  sediment  will  bo  blown  out,  and  the 
blow-off  pipe  will  never  get  clogged  with  sediment.  Where  this 
precaution  has  been  neglected,  blow-off  pipes  have  been  burnt 
off  because  there  was  no  water  in  direct  contact  with   the  iron. 

6.  What  compound  do  you  recommend  for  the  removal  and  pre. 
venlion  of  scale  ? 

A.  I  have  no  particular  kind  to  recommend  for  all  cases,  but 
would  select  one  that  would  meet  the  requirements  of  a  given  case. 

7.  When  the  water  is  low  in  your  boiler,  how  do  you  proceed  ? 
A.   I  never  let  the  water  get  low  in  a  boiler    that  I  have  charge 

of,  unless  it  is  caused  by  some  accident  that  is  beyond  my  control, 
such  as  the  bursting  of  a  pipe,  or  something  similar.  In  such  a 
case  I  would  cover  the  fire  with  wet  coal  as  quickly  as  possible, 
or  with  wet  ashes  if  the  coal  was  not  at  hand. 

y.  Would  it  not  be  better  to  haul  the  fire  in  order  to  be  sure 
that  no  heat  is  left  to  burn  the  boiler  ? 

A.  No,  because  an  attempt  to  haul  a  fire  results  in  great  in- 
crease of  heat  for  a  short  time,  when  it  is  liable  to  do  much  dam- 
age. 

9,   If  your  boiler  foams,  how  would  you  proceed  ? 

A.   Partially  close    the  throttle  valve,  open    the    blow-off  valve, 


and  blow  down,  then  close  it  and  feed  in  more  water  rapidly.  As 
soon  as  possible  the  cause  of  the  trouble  should  be  removed,  as  it 
may  wreck  the   engine. 

10.  How  would  yon  reverse  an  engine  ? 

.A.  If  the  valve  gear  is  operated  by  an  eccentric,  and  the  valves 
have  neither  lap  nor  lead,  the  eccentric  may  be  turned  half  way 
round  the  shaft  and  fastened  there.  The  engine  may  be  placed 
on  one  of  its  centers  as  a  matter  of  convenience,  but  not  of  a  neces- 
sity. These  directions  apply  to  a  majority  of  engines  now  in  use, 
but  there  are  many  special  forms  that  require  special  directions, 
and  there  is  at  least  one  that  cannot  be  reversed,  so  that  if  it  is 
desired  to  reserse  the  motion  of  the  driven  machinery,  the  engine 
must  be  turned  around  on  its  foundation. 

1 1.  Suppose  that  the  valve  gear  on  your  engine  is  driven  by  an 
eccentric  held  in  place  by  set  screws,  and  it  should  slip  on  the 
crank  shaft,  how  would  you  proceed  to  set  it  in  order  to  avoid 
delay  in  the  mill  or  factory  ? 

A.  I  should  place  the  engine  on  one  of  its  centers,  partially 
open  the  throttle  valve  and  move  the  eccentric  in  the  direction 
that  the  engine  runs  until  steam  appears  at  the  open  drip  cock,  or 
indicator  pipe  at  the  end  of  cylinder  where  the  piston  is,  and  fasten 
it  there.  This  will  make  it  possible  to  run  the  engine  until  there 
is  an  opportunity  to  apply  the  indicator  and  properly  adjust  the 
valves. 

12.  Does  keying  up  the  crank  pin  and  wrist  pin  boxes  to  take 
up  lost  motion  lengthen  or  shorten  the  distance  between  the 
centers  of  the  crank  and  wrist  pins. 

A.  This  will  depend  upon  the  design  of  the  connecting  rod,  for 
with  some  kinds  keying  up  shortens  the  distance,  while  with  others 
it  lengthens  the  same.  The  best  design  has  one  of  each  of  these 
devices,  so  that  the  distance  mentioned  is  kept  practically  con- 
stant. In  common  practice  this  is  called  lengthening  or  shorten- 
ing the  connecting  rod. 

13.  What  is  a  counterbore  ? 

A.  When  the  cylinder  of  an  engine  is  bored  out,  a  part  at  each 
end  is  made  larger  than  the  mainpart,  and  each  one  of  these  is 
called  a  counterbore. 

14.  A  crank  is  12  inches  long.  What  is  the  stroke  of  the  en- 
gine. 

A.   Twenty-four  inches. 

15.  Which  way  does  the  water  circulate  in  an  ordinary  tubular 
boiler  ? 

A.  Commencing  at  a  point  directly  over  the  fire,  it  rises,  then 
flows  toward  the  rear  end,  falling  to  the  lower  part,  then  travels 
toward  the  fire  box  to  replace  what  is  constantly  rising. 

16  What  causes  draft  in  a  chimney  ? 

A.  The  difference  in  weight  of  the  hot  gases  inside  of  it,  and 
the  colder  air  on  the  outside. 

17.  How  many  square  feet  of  grate  surface  are  under  your 
boiler  ? 

A.  This,  of  course,  will  depend  upon  the  design  of  boiler  and 
grate.  With  an  ordinary  tubular  boiler  it  is  only  necessary  to 
multiply  the  length  by  the  width  to  determine  the  square  feet  con- 
tained. For  an  upright  boiler  with  a  circular  grate,  the  diameter 
must  be  squared  (multiplied  by  itself),  and  the  product  multiplied 
by  .7S54.  For  a  Hazelton  boiler  or  any  other  kind  where  the 
grate  is  circular  in  form  with  a  water  leg  in  the  center,  the  outer 
diameter  is  squared,  also  the  diameter  of  water  leg,  and  the  latter 
subtracted  from  the  former.  Multiply  the  remainder  by  .7854 
and  the  product  will  be  the  number  of  square  feet  in  the  grate. 

18.  How  would  you  stop  a  manhole  gasket  from  leaking  with- 
out shutting  down  the  boiler. 

A.,  There  is  no  safe  way  to  do  this,  for  it  a  light  pressure  on  the 
nui  will  not  stop  the  leak  it  is  best  to  cool  off  the  boiler  and  ascer- 
tain the  cause  of  the  trouble. 

19.  How  many  kinds  of  safety  valves  are  in  general  use  at 
the  present  time  ? 

A.   Two.      Pop  valves  and  leaver  valves. 

20.  What  causes  a  safety  valve  to  blow  after  the  boiler  pressure 
is  reduced  twenty  pounds  below  the  blowing  off  point? 

A.  Such  action  would  denote  that  some  part  of  the  valve  did 
not  work  freely.  The  lever  should  be  lifted  gently,  and  then 
forced  down  into  place.     This  may  stop  it  temporarily,  but  when- 
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ever  a  safety  valve  tails  to  work  properly  it  shoiikl  be  repaired  as 
soon  as  possible. 

21.  Suppose  that  your  safely  valve  is  set  to  blow  at  So  pounds, 
but  on  returning  to  your  boiler  room  after  a  short  absence  you 
find  100  pounds  by  the  gauge,  how  would  you  proceed? 

A.  The  excessive  pressure  shows  that  the  valve  is  fastened  to 
its  seal  from  some  cause,  and  if  the  lever  is  disturbed  under  such 
conditions  it  may  suddenly  release  it,  thus  throwing  a  great  stress 
upon  the  fulcrum  and  lever,  which  may  cause  a  break  that  will 
allow  the  steam  to  be  discharged  with  great  foice  until  the  boiler 
is  empty;  therefore,  it  would  be  proper  to  cover  the  fire  with  fresh 
coal  and  check  the  draft,  as  soon  as  the  unusual  pressure  is  dis- 
covered, and  use  the  steam  as  fast  as  possible  in  order  to  reduce 
the  pressure,  after  which  the  lever  may  be  carefully  lifted  and  the 
valve  opened. 

23.    How  would  you  repair  a  dash  pot  that  will  not  work? 

A.  That  will  depend  on  what  the  trouble  is,  for  they  are  usually 
made  very  substantially,  so  that  few  repairs  are  necessary. 

(Note — This  question  was  introduced  lo  lest  the  candidate's 
knowledge  of  dash  pots.) 

23.  What  kind  of  oil  would  you  use  in  the  gag  pot  on  a  governor? 
A.  A  light  oil  that  will  not  quicklv  gum   up  the  parts.    Kerosene 

is  frequently  used  for  this  purpose. 

24.  How  thick  would  you  carry  a  soft  coal  fire? 

A.  That  would  depend  upon  the  amount  of  steam  that  the 
boiler  must  supply.  If  it  is  worked  up  to  its  full  capacity  the  fire 
should  be  about  twelve  inches  thick,  but  if  the  work  is  lighter  a 
thinner  fire  will  answer  every  purpose  and  probably  give  better 
results. 

25.  How  would  you  proceed  to  abate  a  smoke  nuisance? 

A.  In  some  cases  the  amount  of  black  smoke  emitted  from  a 
chimney  may  be  greatly  reduced  by  putting  soft  coal  on  the  dead 
plate  and  allowing  it  to  remain  there  for  a  short  time,  then  shoving 
it  on  to  the  grate,  for  in  this  way  the  gases  must  pass  over  the  fire 
and  become  ignited.  Admitting  air  at  the  bridge  wall  is  a  good 
plan,  and  in  some  cases  a  jet  of  steam  in  the  furnace  makes  a 
great  difference.  A  large  fire  box  makes  it  possible  to  get  good 
results  with  little  smoke. 

26.  What  is  a  horse  power  ? 

A.   33,000  pounds  raised  one  foot  high  in  one  minute. 

27.  How  do  you  square  a  circle  ? 

A.  Multiply  one  quarter  of  the  circumference  by  the  diameter, 
or  square  the  diameter  and  multiply  by  .7854. 

28.  How  do  you  calculate  the  power  of  an  engine  ? 

A.  Multiply  the  effective  area  of  the  piston  expressed  in  square 
inches  by  the  number  of  feet  travelled  perminule  by  the  piston- 
Multiply  the  product  by  the  mean  effective  pressure  and  divide  by 
33,000. 

29.  How  do  you  determine  the  mean  effective  pressure  acting 
on  an  piston  of  the  engine  ? 

A.   By  taking  indicator  diagrams   and  calculating  it  from  them. 

30.  Is  there  more  power  developed  on  one  side  of  the  piston 
than  on  the  other  ? 

A.  Yes,  because  on  an  ordinary  simple  engine,  and  also  on  a 
cross  compound  engine,  the  piston  rod  covers  several  square 
inches  on  one  face  of  the  piston. 

31.  At  what  part  of  the  stroke  does  the  piston  travel  at  the 
highest  rate  ? 

A.  Taking  for  example  a  horizontal  engine  and  dividing  the 
circle  made  by  the  crank  pin  to  halves  by  a  vertical  line,  the 
piston  reaches  its  highest  speed  while  the  crank  pin  is  travelling 
the  half  nearest  the  cylinder. 

32.  How  would  you  determine  the  stress  on  a  stay  bolt  ? 

A.  Multiply  the  distance  in  inches  between  the  vertical  rows 
by  the  distance  between  the  horizontal  rows,  and  the  product  so 
obtained  by  the  steam  pressure.  The  final  product  is  the  stress 
on  the  stay  bolt. 

33.  What  is  meant  by  the  horse  power  of  a  boiler? 

A.  The  evaporation  of  thirty  pounds  of  feed  water  at  a  tem- 
perature of  100  degress  Fah.  into  steam  at  seventy  pounds  gauge 
pressure.  If  the  boiler  is  run  under  different  conditions,  the  re- 
sults must  be  reduced  10  an  equivalent  to  the  above. 

34.  How  many  square  feet  of  heating  surface  constitutes  one 
horse  power  in  a  boiler? 

A.  This  will  depend  upon  ihe  grade  of  coal  used  and  the  avail- 
able draft.  For  ordinary  stationary  practice  with  natural  draft, 
fifteen  square  feel  for  a  horizontal  tubular  boiler,  or  a  water  tube 
boiler,  although  some  boiler  makers  have  reduced  this  lo  twelve 
on  account  of  competition. 
35.  How  do  you  derermine  the  heating  snrface  of  a  steam  boiler? 

A.    By  determining   Ihe    number    of    square   feet    in    the    shell 


heads  and  lubes,  on  which  the  fire  is  effective  on  one  side,  and 
thai  are  covered  with  water  on  the  other,  and  adding  I  hem  lo- 
gelher. 

36.  Does  Ihe  boiling  point  of  water  in  a  sleam  boiler  increase 
with  the  pressure  on  ils  surface  ? 

A.   Yes. 

37.  Why  are  hand  holes  and  man  holes  made  oblung  instead  of 
round  ? 

A.  In  order  to  make  it  possible  lo  remove  the  covers  from  the 
boiler  when  necessary,  also  lo  avoid  cutting  away  the  material  as 
much  as  possible. 

38.  The  area  of- a  safety  valve  is  twelve  square  inches,  ihe  dis- 
tance from  fulcrum  lo  valve  is  4  inches,  and  Ihe  distance  from  ful- 
crum to  end  of  lever  is  !0  inches.  With  a  steam  pressure  of  100 
pounds,  how  much  weight  must  be  put  upon  Ihe  end  of  lever  in 
order  lo  balance  Ihe  pressure,  neglecting  the  weigh!  of  valve  and 
lever  ? 

A.  160  pounds.  It  is  determined  by  multiplying  together  Ihe 
area  of  valve,  ils  distance  from  the  fulcrum  and  ihe  sleam  pres- 
sure, and  dividing  by  the  length  of  lever. 

39.  The  pilch  of  rivets  in  a  double  riveted  seam  is  three  inches, 
and  the  diameter  of  rivets  is  three-fourths  inch.  What  is  Ih'e 
strength  of  net  section  of  plate,  compared  wilh  solid  plate? 

•'^-  75  per  cent,  of  the  strength  of  the  solid  plale.  It  is  deter- 
mined by  subtracting  the  diameter  of  rivets  from  Ihe  pilch  and 
dividing  by  the  pitch. 

40.  Which  will  stand  the  greater  pressure,  a  large  boiler  or  a 
small  one,  all  else  being  equal? 

A.   A   small    boiler,  because   there    is   a   less    number   of  square 
inches  exposed  to  pressure. 
41.  Which  is  Ihe  more  economical, a  high  or  a  low-speed  engine  ? 

.A.  So  far  as  actual  consumption  of  steam  per  horse  power 
developed  is  concerned,  Ihe  low  speed  is  Ihe  more  economical, 
but  other  condiiions  may  make  it  advisable  lo  use  a  high-speed 
machine. 

42.  Is  it  advisable  lo  give  an  engine  compression  ;  and  if  so 
why  ? 

A.  \  es  ;  because  il  results  in  a  more  quiet  and  easy  r'jiuiing 
engine. 

43.  Why  is  lead  given  lo  an  engine  ? 

.\.  In  order  to  secure  a  high  pressure  of  steam  at  the  begin- 
ning of  the  stroke  and  maintain  it  lo  the  point  of  cut-off. 

44.  In  what  position  does  the  eccentric  of  an  engine  stand  in 
relation  to  Ihe  crank  on  one  of  ils  centers? 

A.  If  the  connection  between  the  valve  and  the  eccentric  is 
direct,  and  Ihe  valve  has  neither  lap  nor  lead,  the  eccentric  will 
stand  at  right  angle.*  to  the  crank  and  in  advance  of  it.  If  Ihe 
connection  is  indirect,  it  may  stand  in  the  same  relation,  or  il  may 
be  90  degrees  behind  il.  If  the  valves  have  lap  and  lead,  ihe 
eccentric  must  be  advanced  accordingly. 

45.  What  is  meant  by  the  "  angular  advance  "  of  an  eccentric  ? 
A.   Il    means   the    number  of  degrees  that  the    eccentric  is  ad- 
vanced beyond  an  angle  of  90  degrees  with  the  crank. 

46.  How  would  you  proceed  to  line  up  an  engine  ? 

A.  Take  off  the  cylinder-head,  remove  the  pision  and  rod, 
draw  a  line  through  the  center  of  the  cylinder,  and  ascertain  if 
the  guides  are  parallel  to  it  ;  also  see  that  the  line  passes  through 
Ihe  center  of  the  cross  head  at  all  parts  of  the  stroke.  If  the 
wrist-pin  cannot  be  removed,  this  must  be  done  by  measurement. 
The  crank-shaft  must  be  square  with  this  line,  the  crank  parallel 
to  it,  and  the  crank-pin  at  right  angles  to  it. 

47.  Does  a  crank-pin  wear  flat  or  round  ? 

A.  As  nearly  all  of  the  wear  comes  upon  one  side  of  ihe  crank-pin 
the  tendency  is  to  wear  flat,  although  there  may  be  exceptions  to 
the  rule. 

48.  In  what  position  would  you  put  the  crank  of  an  engine  when 
keying  up  the  crank-pin  boxes  ? 

A.  With  a  new  engine  it  makes  no  diflTerence  about  Ihe  posi- 
tion of  the  crank,  but  with  an  old  engine  having  a  flat  crank-pin 
f  the  engine  is  pui  iipon  a  cenler  and  keyed  up  closely,  il  will 
bind  and  heal  when  started  up. 

(Tobeconlinued.) 


Mr.  E.  Beck,  of  the  Goderich  Water  Works  Department,  has 
been  appointed  engineer  of  Ihe  Bennett  Furniture  Company,  of 
London,  Ont. 

A  branch  of  the  Canadian  Association  of  Stationary  Engineers 
has  been  organized  at  Vancouver,  B.  C,  with  the  following 
oflScers  :  J.  Saslel,  presideiil  ;  W.  Patten,  vice-president  ;  J.  R. 
Rodger,  secretary;  Angus  McAllister,  treasurer;  Chas.  McFar- 
lane,  conductor  ;  Joseph  Cameron,  bookkeeper  ;  Messrs.  Ryder, 
Dunham  and  MacFarlane,  trustees. 
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SERIES  ALTERNATING-CURRENT  ARC 
LAMPS. 

The  successful  operation  of  arc  lamps  in  series  on 
alternating  current  seems  to  be  entirely  assured,  and  has 
given  to  the  alternating  system  the  final  element  to 
enable  it  to  compete  in  all  particulars  with  the  direct 
current  system. 

The  San-Gabriel  Electric  Company,  of  Los  Angelos, 
Cal.,  are  putting  in  the  largest  plant  of  series  alternat- 
ing arcs  yet  installed,  and  will  use  850  Manhattan  lamps 
and  nine  regulators.  The  operation  of  the  lamp  is 
mechanical  rather  than  electrical,  the  loss  in  the 
mechanism  being  claimed  to  be  but  five  watts.  The 
mechanism  is  of  the  concentric  single  solenoid  type  and 
contains  no  springs.  The  lamp  carries  an  electrical 
cut-out,  thus  affording  protection  to  the  mechanism. 
They  can  be  placed  upon  circuits  of  any  current  from 
five  to  eight  amperes  without  change  of  adjustment. 
The  arc  voltage  is  said  to  remain  constant  under  all 
conditions.  At  6.6  amperes,  and  72  volts  at  the  arc, 
the  total  apparent  watts  at  the  terminal  is  475  ;  total 
true  watts  430.  The  true  watts  at  the  arc  are  425, 
showing  the  loss  to  be  five  watts  in  the  mechanism  and 
the  efficiency  of  the  lamp  to  be  .99.  The  power  factor 
of  the  lamp  is  .91.  In  connection  with  these  lamps  the 
San  Gabriel  Company  will  use  nine  regulating  reactance 
coils  of  25  per  cent,  capacity  ;  in  other  words,  each  coil 
will  take  care  of  the  extinguishing  of  25  per  cent,  of 
the  circuit.  The  regulator  consists  of  a  single,  automa- 
tic, regulating  reactance  coil  in  series  with  the  lamps. 

A  single  coil  is  swung  at  one  end  of  a  lever  arm,  so 
that  by  mo/ing  vertically  it  will  enclose  more  or  less  of 
one  leg  of  an  upright  "U"  shaped  core,  the  other  leg 
acting  to  complete  the  magnetic  circuit.  At  the  oppo- 
site end  of  the  lever  arm  is  a  weight  which  overbalance"! 
the  weight  of  the  coil,  so  that  normally  the  coil  is  held 
outside  of  and  above  the  core.  When  the  circuit  is 
completed  to  start  the  lamps,  magnetic  attraction  causes 
the  coil  to  be  drawn  down  over  the  core.  The  action  of 
the  weight  holds  the  coil  in  equilibrium  when  the  de- 
sired current  is  flowing  through  the  circuit.  When 
lamps  are  switched  off  and  the  current  tends  to  rise,  the 
coil  is  drawn  to  further  enclose  the  iron,  the  reactance 
effect  increases,  and  the  current  is  thus  held  constant. 
This  regulation  is  claimed  to  be  absolute  to  within  one- 
tenth  of  an  ampere,  on  any  size  regulator  or  at  any 
load. 

The  loss  in  the  regulator  is,  of  course,  ;onstant, 
either  at  full  or  minimum  load,  being  simply  the  C'R 
loss  in  the  coil,  plus  a  very  slight  iron  loss.  Regulation 
is  said  to  be  perfect  to  within  onettenth  of  an  ampere 
from  maximum  to  minimum  load. 

The  capacity  of  the  regulator,  the  insulation,  etc., 
need  only  be  in  proportion  to  the  number  of  lamps  to  be 
extinguished.  This  gives  a  very  simple  and  compact 
device.  It  will  be  seen  that  where  the  regulator  is  to 
take  care  of  but  10  per  cent,  of  the  load  of  the  circuit, 
it  requires  an  insulation  against  only  t6n  per  cent,  of  the 
total  electro-motive  force  of  the  circuit,  so  that  a  large 
number  of  lamps,  with  a  very  high  voltage,  can  be 
handled  with  safety.  The  loss  in  these  coils  is  said  be  but 
200  watts  at  any  load,  and  as  there  will  be  but  nine  coils 
employed  in  this  installation,  the  loss  in  the  regulators 
will  be  I, -800  watts.  The  power  factor  of  the  circuit, 
including  lamps  and  regulators,  is  89  to  90.  The 
lamps  will  run  100  in  series  on  a  7,500  volt  primary  cir- 
cuit.    The  Manhattan   General  Construction   Company 


of  Newark,  New  Jersey,  furnished  the  apparatus  for  this 
installation. — Electrical   Review. 


THE  SMITH- VAILE  TRIPLEX  ELECTRIC  PUMP. 

One  of  the  latest  designs  of  the  Smith-\'aile  triplex  electric  pump 
of  outside  packed  and  outside  guided  type  is  illustrated  herewith. 
The  apparatus  was  constructed  for  and  installed  at  the  plant  of 
the  National  Cash  Register  Co.,  Dayton,  Ohio.  It  is  connected 
to  two  S  inch  bored  wells,  and  supplies  an  abundant  water  supply 
for  general  purposes. 

The  National  Cash  Register  Co.  have  supplied  a  separate  apart- 
ment for  the  installation  of  the  pump  about  10  feet  below  the  floor 
line  of  the  main  engine  room,  so  that  the  pump  might  be  installed 
as  near  the  water  level  in  the  wells  as  possible.  Special  under- 
ground passage  gives  communication  between  the  engine  room 
and  the  pumping  station  for  the  accommodation  of  the  operating 
engineer. 

The  sub-base  of  the  pump  is  extended  for  the  reception  of  a 
General  Electric  direct  connected  motor,  provided  by  the  National 
Cash    Register  Co.      This   motor  is  of  the  slow  speed    type,    500 


The  S.mitu-X'aile  Tkiim.ex  Ki.kctrk.-  Pimp. 

volt  current,  and  its  speed  is  such  that  a  single  reduction  of  gears 
can  be  employed.  The  main  gear  is  of  large  diameter,  machine 
cut.  The  pump  and  motor  pinions  are  of  rawhide.  The  pump 
is  of  the  four  standard  type,  each  crank  being  provided  with  two 
bearings  and  two  supports.  It  is  also  of  the  cross  head  design, 
cross-heads  being  provided  with  bronze  shoes,  adjustable  for  wear. 
Connecting  rods  are  provided  with  bronze  boxes  at  crank  shaft 
connections,  with  taper  key  adjustment.  Adjustment  device  is 
also  provided  at  the  cross-head  connections.  Valve  areas  and 
water  passages  are  extra  large,  admitting  of  high  speed  without 
undue  noise   or  hammer. 

The  pump  is  also  provided  with  automatic  combination  by-pass 
and  water  relief  valve  of  a  special  design,  whereby  the  pressure 
is  maintained  at  a  constant  point,  and  when  the  maximum  is  ob- 
tained, the  surplus  water  is  by-passed  from  discharge  to  .suction, 
speed  of  the  motor  remaining  constant. 


The  Goderich  Organ  Company  have  lately  put  in  a  new  100 
light  dynamo,  manufactured  by  the  United  Electric  Company,  of 
Toronto.  It  is  operated  by  an  automatic  high  speed  engine  from 
the  Bell  Engine  Works,  of  Seaforth. 

The  London  Cold  Storage  &  Warehousing  Co.,  London,  Ont., 
have  placed  an  order  with  the  Electrical  Constiuction  Co.,  of  that 
city,  for  a  30  k.w.  direct  connected  generator  and  engine  for  250 
volt  service  to  supply  the  lights  of  the  building  and  two  motors  of 
laand  15  h.p.  respectively,  which  have  also  been  ordered  from 
the  Electrical  Construction  Co.,  of  their  Perfection  type  multipolar 
machines. 

The  Pittsburg  Reduction  Company,  of  Niagara  Falls,  Ont.,  are 
building  a  plant  at  Shawinigan  Falls,  Que.,  for  the  manufacture 
of  aluminum,  and  have  awarded  to  the  Westinghouse  Electric  & 
Mfg.  Co.,  of  Pittsburg,  Pa.,  a  contract  for  four  generators  of 
1,250  horse  power  each.  The  Shawinigan  Water  &  Power  Com- 
pany are  also  said  to  have  contracted  with  the  Westinghouse 
Company  for  two  generators  of  5,000  horse  posver  each,  to  be 
used  in  the  development  of  electric  power  for  their  customers. 
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SPARKS. 

The  town  of  Xonli  Toronto  may  install  an  incandescent  lig-ht- 
injj  plant. 

A  fire  alarm  s\  stem  may  be  installed  by  the  corporation  of  Hin- 
lonburg,  Ont. 

The  Kingsville  Electric  Light  Company  have  installed  a  Leonard 
self  oiling  engine. 

Cope  &  Frey,  dealers  in  electric  and  gas  supplies,  have  com- 
menced business  at  Vancouver,  B.  C. 

The  power  house  of  the  Niagara  Falls  Park  &  River  Railway 
at  Niagara  Falls,  Ont.,  is  being  rebuilt. 

The  Cataract  Power  Companv,  of  Hamilton,  have  made  an- 
other reduction  in  their  rates  for  lighting. 

The  Electric  Development  Company,  of  Philadelphia,  purpose 
opening  Canadian  offices  in  the  city  of  Hamilton. 

The  corporation  of  Canninglon,  Ont.,  is  considering  the  pur- 
chase of  the  electric  light  plant  from  the  present  owners. 

The  electric  lighting  plant  at  Amherstburg,  Oni.,  has  been 
taken  over  by  Mr.  R.  M.  Saxby,  late  of  the  Royal  Electric 
Company. 

A  proposition  has  been  made  by  Tuerk  Bros,  to  establish  a 
factary  in  Berlin,  Ont.,  to  manufacture  gasoline  engines  and 
automobiles. 

A  convention  of  electrical  contractors  of  the  United  States  was 
held    in    Pittsburg  on    March    i6th. 

The  town  council  of  Perth,  Ont.,  have  been  looking  into  the 
question  of  electric  lighting,  and  a  report  h.as  been  submitted 
recommending  municipal  control. 

The  streets  of  Port  Dalhousie,  Ont.,  are  now  lighted  by  elec- 
tricity from  the  power  house  of  the  Toronto  Rubber  Shoe  Com- 
pany.    There  are  fourteen  arc  lights  in  the  streets. 

G.  Filieux,  a  lineman  in  the  employ  of  the  Royal  Electric  Com- 
pany, Montreal,  was  recently  killed  by  an  electric  shock  at  the 
corner  of  St.  Lawrence  street  and  Mount  Royal  avenue. 

A  considerable  portion  of  the  British  Columbia  Electric  Rail- 
way Company's  lines  in  Victoria  will  be  double-tracked  this  year. 
It  is  also  the  intention  to  put  in  service  several  new  cars. 

Dr.  Edward  Gahan,  of  Boston,  is  understood  to  be  in  negotia- 
tion for  the  purchase  of  the  electric  light  plant  at  Digby,  N.S.  If 
purchased,  an  additional  dynamo  and  engine  will  be  installed. 

The  tender  of  the  Royal  Electric  Company  lias  been  accepted 
by  the  city  of  Halifax,  N.  S. ,  for  ihe  supply  and  installation  of  an 
electric  light  plant.  The  tender  is  luiderstood  to  have  been  $19,- 
438. 

The  Bay  of  Quinte  Railway  Company,  of  Deseronto,  is  seeking 
authority  from  the  Dominion  Government  to  operate  mines, 
supply  electrical  power  and  manufacture  electrical  machinery.  It 
is  improbable  that  their  requests  will  be  granted. 

McColl  Bros,  have  been  given  the  contract  for  boiler  com- 
pound required  by  the  city  of  Toronto,  at  4  cents  per  pound,  and 
for  cylinder  oil  at  35  cents  per  gallon.  The  .\tlantic  Refining 
Company  secured  the  contract  for  lubricating  grease,  at  10  cents 
per  pound. 

A  Paris  newspaper  gives  the  following  as  Ihe  number  of  auto- 
mobiles in  use  :  Automobiles  registered  in  Paris,  3,701  :  in  the 
suburbs  of  Paris.  1,219  '<  '"  'he  rest  of  France,  2,445  :  i"  'he  whole 
of  Germany,  1,427  ;  in  the  whole  of  England,  530;  in  the  United 
Slates,  less  than  300. 

The  Railway  Committee  of  tlie  Ontario  Legislature  has  re- 
ported the  bill  reviving  the  charter  of  the  Ingersoll  Radial 
Electric  Railway,  granted  in  1897.  The  line  will  connect  Ingersoll 
with  Tilsonburg.  The  town  council  of  Ingersoll  have  also  de- 
cided to  grant  a  franchise  to  the  company. 

The  Engineering  Society  of  the  School  of  Practical  .Science, 
Toronto,  have  elected  officers  for  1900  as  follows  :  President, 
F.  W.  Thorold  ;  \'ice-Pres.,  W.  G.  Chace  ;  Graduate  Reporter, 
C.  H.  Fullerton  ;  4th  Year  Reporter,  R.  Roaf ;  3rd  Year  Re- 
porter, J.  T.  Broughlon  ;  Treas.,  R.  W.  Morley  ;  Cor.  Sec,  VV. 
Brereton  ;  Rec.  Sec.  A.  Lang. 

A  charter  has  been  granted  to  the  Electrical  Maintenance  and 
Construction  Company,  Limited,  of  Toronto,  with  an  authorized 
capital  of  $250,000.  The  provisional  directors  are  :  P.  H.  Patri- 
arche,  H.  L.  Dunn  and  P.  D.  Ball.  The  charter  gives  the  com- 
pany   power  to  manufacture    and    operate    electrical    machinery, 


and    to    carry    on  the    business  of  an    electrical,    mechanical,  hy- 
draulic and  civil  engineer. 

Sir  Williatn  Van  Home  and  James  Hutchison,  of  .Montreal,  B. 
F.  Pearson  and  Charles  H.  Cahan,  of  Halifax,  and  other  Can- 
adian capitalists,  have  obtained  an  exclusive  franchise  to  operate 
electric  railways  and  fvirnish  light  and  power  in  the  city  of  Port 
of  Spain  and  the  suburbs  to  a  distance  of  five  miles.  The  capital 
of  the  company  will  be  $1,000,000. 

The  Hamilton,  Grimbsy  and  Beamsville  Electric  Railway  Com- 
pany sued  the  Bell  Telephone  Company  in  the  Division  Court, 
Hamilton,  for  $60  damages  for  injuries  to  its  poles  and  wires 
caused  by  the  defendant's  removal  of  its  broken  wires  and  poles 
after  the  snow-storm  of  December,  iSqS.  Judge  Monck  has 
ruled  that  the  defendant  is  not  liable  under  the  circumstances. 

The  new  power  house  and  plant  of  the  Ottawa  Electric  Rail- 
way Company  was  completed  last  month.  The  work  was  super- 
vised by  Mr.  W.  H.  Baldwin,  hydiaulic  engineer  of  the  company, 
and  upon  the  inauguration  of  the  plant  he  was  presented  with  a 
beautiful  gold  watch  by  the  president  and  directors  in  recog- 
nition of  his  efficient  and  faithful  services.  In  a  later  issue  we 
hope  to  publish  a  complete  description  of  this  power  house. 

The  Society  of  Applied  Science  of  McGill  University,  Mon- 
treal, have  elected  the  following  officers  for  the  coming  year  : 
President,  H.  A.  Burson  ;  first  vice-president,  B.  S.  McKenzie  ; 
second  vice-piesident,  S.  B.  Clement  ;  third  vice-president,  R.  C. 
Wilson  :  treasurer,  A.  E.  Beck  ;  second  year  representative,  E. 
Mackay  ;  chief  of  the  editorial  board,  .A.  R.  .Archer  ;  members  of 
the  editorial  board,  H.  E.  Scott,  G.  Pike  and  J.  A.  Heamen. 

The  Cataract  Power  Company  have  commenced  work  on  the 
construction  ol  their  seccmd  transmission  line  from  the  power 
house  near  St.  Catharines  to  the  city  of  Hamilton.  It  is  expected 
that  Ihe  line  will  be  completed  by  the  first  cf  July  next.  The  new 
line  will  have  twice  the  capacity  of  the  present  wires,  and  will 
necessitate  the  increasing  of  the  plant  at  the  Victoria  avenue 
transforming  station  in  Hamilton.  The  investment  for  copper 
wire  alone  will  be  about   $50,000. 

Mr.  W.  T.  Steward,  electrical  engineer,  has  submitted  a  report 
to  tlie  town  council  of  Toronto  Junction  on  the  required  changes 
in  the  lighting  system  of  the  town.  Mr.  Steward  estimates  the 
cost  of  putting  in  a  lighting  plant  at  the  present  power  station  at 
$16,000,  and  to  place  it  at  the  water-works  station  at  $12,000 
additional.  He  recommends  two  50  arc  light  dynamos  at  a  cost 
of  $r,ooo  each,  one  100  k.  w.  alternator  with  instruments  and 
switchboard,  at  a  cost  of  $2,500,  one  150  h.  p.  high  speed  com- 
pound engine  at  $1,650,  and  two  150  h.  p.  boilers  at  $1,200  each. 
The  cost  of  transformers  for  1,200  lights  is  placed  at  $i,Soo. 
Upon  the  basis  of  his  estimate,  the  cost  of  lighting  the  sti  eets 
with  100  arc  lamps  would  be  $3,419  per  annum. 

An  interesting  legal  suit  is  now  being  heard  in  the  .Assize 
Court  at  Toronto.  It  will  be  remembered  that  in  September. 
1899,  the  warehouse  of  W.  G.  Harris,  scrap  merchant,  was 
destroyed  by  fire,  and  that  suit  was  brought  against  the  Toronto 
Electric  Light  Company  to  recover  damages,  on  the  ground  that 
the  fire  was  caused  by  an  electric  wire.  The  .-iction  has  already 
been  tried  and  a  verdict  for  the  full  amount  given  in  favor  of  the 
plaintiffs,  but  the  defendants  claim  that  Judge  Ferguson,  who 
tried  the  case,  failed  to  point  out  to  the  jury  in  his  charge  the 
exact  hour  of  the  fire.  Harris  claims  that  the  company  wrong- 
fully placed  wires  on  his  building,  and  failed  to  properly  insulate 
Ihem,  while  the  company  claim  that  they  were  properly  insulated, 
and  that  Ihe  fire  was  caused  by  spontaneous  combustion. 

In  one  branch  of  engineering,  the  development  of  steam  tur- 
bines, much  greater  progress  has  been  made  in  Great  Britain  and 
on  the  Continent  than  in  the  L'nited  States.  In  the  electric 
lighting  plant  in  Cambridge,  England,  several  prime  movers  of 
this  type  are  in  successful  operation.  A  Parsons  steam  turbine, 
directly  coupled  to  a  500-kilowatt  alternator,  has  been  added 
lately.  It  runs  at  a  high  speed,  2,700  revolutions  a  minute.  The 
regulation  of  the  turbine  is  secured  by  an  electric  device,  so  that 
it  can  work  in  parallel  with  the  other  machines  of  the  station 
when  desired.  A  surface  condenser  leads  from  Ihe  turbine  by 
piping  and  is  installed  in  a  space  below  the  floor  level.  Beside  it 
are  the  pumps  for  Ihe  water  circulation,  which  are  worked  by 
gearing  and  endless  screw  from  the  main  shaft.  The  alternator 
is  of  Ihe  four-pole  lype,  with  fixed  field,  and  gives  a  voltage  of 
2.000  at  90  cycles.  For  the  excitation  3  5  kilowatts  is  required  at 
full  load.  The  exciter,  at  5  kilowatts,  is  connected  directly  to  Ihe 
shaft  of  the  alternator. 
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HOW  TO  USE  EMERY  WHEELS. 

An  emery  wheel  manufacturing  company  gives  this 
advice  to  users  of  such  wheels  :  Too  great  a  variety  ot 
work  should  not  be  expected  from  one  grade  of  wheel. 
If  the  amount  of  grinding  will  warrant  it,  several  grades 
can  be  profitably  employed,  each  carefully  selected  for 
its  particular  purpose.  Wheels  should  be  kept  perfectly 
true  and  in  balance.  In  order  that  they  may  not  become 
in  the  least  out  of  true  an  emery  wheel  dresser  should 
be  used  to  dress  up  the  wheels  a  little  each  day,  or  as 
often  as  they  require  it. 

In  mounting  emery  wheels  never  crowd  them  upon 
the  arbor.  Use  flanges  at  least  one-third  the  diameter 
of  the  wheel.  Flanges  should  always  be  concaved  and 
fitted  with  rubber  washers  between  flange  and  wheel. 
Have  wheels  slip  easily  on  the  arbor  and  screw  flanges 
only  tight  enough  to  prevent  wheels  from  slipping. 
Stands  on  which  wheels  are  mounted  should  be  heavy 
and  strong,  and  solidly  bolted  to  a  firm  foundation. 
Keep  machine  well  oiled  so  that  arbor  will  not  become 
heated,  otherwise  there  is  danger  of  wheels  breaking 
from  expansion  of  arbor. 

Users  of  wheels  are  particularly  cautioned  not  to  run 
wheels  on  shaky  machines  or  on  machines  in  which  the 
arbors  have  become  loose  in  the  boxes  from  wear.  See 
that  rests  are  properly  adjusted  in  relation  to  the  wheel, 
otherwise  accidents  may  occur  owing  to  work  being 
drawn  between  the  wheel  and  the  rest.  Never  run 
wheels  at  a  higher  speed  than  the  maker  recommends. 
Don't  try  to  grind    malleable  iron  witha  wheel  that  was 


made    tor  brass,    as    no  one  wheel    can  be  made  which 
will    be   just  right  for  all  kinds  of  metals. 

To  obtain  the  best  results,  emery  and  corrundum 
wheels  should  be  run  at  a  surface  speed  of  5,500  feet 
per  minute.  Wheels  if  run  too  fast  will  heat  the  work 
and  glaze,  and  if  run  too  slowly  will  wear  away  rapidly 
and  do  but  little  work.  The  same  speed  should  be 
maintained  as  the  wheel  wears  down,  and  the  speed  of 
the  spindle  should  be  increased  correspondingly  as  the 
diameter  of  the  wheel  is  decreased.  Where  there  is 
a  sufficient  amount  of  grinding  to  warrant  the  use  of 
more  than  one  machine,  this  can  be  accomplished  by 
transferring  from  the  first  or  larger  grinder  to  smaller 
ones  as  the  wheels  wear  down,  otherwise  by  means  of 
cone  pulleys. 


The  snow  storm  early  in  March  last  caused  a  heavy  loss  to  the 
Nova  Scotia  Telephone  Company.  Many  of  their  wires  in  Halifax 
and  vicinity  were  blown  down.  The  cost  of  repairs  was  in  the 
vicinity  of  $25,000. 

Mr.  W.  T.  Steward,  an  electrical  engineer  of  wide  experience 
has  recently  established  an  office  in  the  Temple  Building,  Tor_ 
onto,  and  is  prepared  to  give  expert  advice  on  electrical  projects, 
installations,  and  improvements  to  plants.  It  is  Mr.  Steward's 
avowed  intention  to  take  an  entirely  independent  attitude  as 
regards  electric  manufacturing  concerns,  and  by  so  doing  to  give 
his  patrons  the  benefit  of  unbiased  advice  such  as  is  only  possible 
under  these  conditions.  He  ha^  just  made  a  report  on  an  electric 
lighting  system  for  the  town  of  Toronto  Junction.  Mr.  Steward 
's  well  known  in  electric  circles  in  Western  Canada,  having  been 
for  ten  years  electrician  for  the  western  division  of  the  Canadian 
Pacific  Railwa}',  and  afterwards  engaged  in  tiie  electrical  con 
trading  and  supply  business  at  Vancouver,  B.  C. 


The  Western  Ontario  Hat  Co.,  London, 
have  purchased  two  new  motors  in  addi- 
tion to  the  two  they  already  have,  all 
being  manufactured  by  the  Electrical  Con- 
struction Co.,  of  London,  Lid. 

The  Erie  Iron  Works,  of  St.  Thomas, 
Ont.,  have  placed  an  order  with  the  Elec- 
trical Construction  Co.,  of  London,  Lid., 
for  a  12  h.p.  motor,  which  has  already 
been  installed  to  their  satisfaction. 


MANAGER  WANTED 


A  Practical  Electric! 
say  $2,000  cash  i 
reliable      young 
"ABC 


ENGINEERS,  Firemen  Machinists,  and 
electricians  :  Send  10  cents  for  new  44  page 
p:tmphiet,  containing  list  of  questions  asked  by 
Examining  Board  of  Engineers.  GEORGE  A.  ZEL- 
LER,   Bookseller,    St.    Louis,  Mo.,  U.S.A.     Mention 


Can 


r  El 


Ne 


WANTED 

Electric  Light  Plant 


The  Corporation  of  the  Village  of  Lakefield,  On 
olicils  correspondence  from  any  party  or  company  w 
vill  install  and  run  an  Electric  Light  Plant  in  t 
'illage.     Other  information  on  application  to 

ALEX.  BELL,  M.U.. 
VilLigeCle 


TECHNICAL  E    UCATION  AT  HOME 

Don't  be  contenteo  to  bold  a  subordinate  posi- 
tion all  y  ur  life  when  a  few  hours"  evening  study 
now  will  insure  better  prospects  and  better  wages  for 
life,  without  sacrifice  of  pres-nt  position  and  salary. 
The  demand  for  technically  trained  men  far  exceeds 
the  supply. 

Low  tuition,  payable  in  small  monthly  instalments 
n,  Electrical,  Mechanical  or  Marine) 
ENGINEERING  BY  MAIL 
Write  for  Handbook  "6, "  and  special  terms. 
AMERICAN  SCHOOL  OF  CORRESPONDENCE 
(Ch.lrtered  by  Commonwealth  of  Mass.ichusetts) 

Boston,  Mass.,  U.S.A. 


STUDY  ^ 


April,  1900 
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SUGGESTION  FOR  BELT  LACING. 

Editor  Canadian  Electrical  News  : 

Dear  Sir, — Many  suggestions  are  offered  from  time  to  time  re- 
garding the  lacing  of  belts.  Recently,  I  came  across  the  double  lath 
tie,  which  I  have  found  very  satisfactory,  laced  as  follows  :  The  lacing 


ft 


L,acinq 


WZ^^ZSZ^^^^^^^^;^^ 


can  be  made  any  length  in  a  few  minutes,  and  with  one  cut  of  a  sharp 
knife  it  is  easily  removed.  For  heavy  belts  I  use  double  and  sometimes 
treble  tie.  By  placing  the  ends  together,  sharpening  them  with  a  knife, 
and  sewing  them  with  one  strand  of  the  lath  tie,  makes  the  end  very 
stifT.  I  can  vouch  for  its  cheapness  and  lasting  power. 
Yours  truly, 

"Excelsior." 


\ 


Lubricating  Oils  and  Greases,  Flue 
Cleaners,  Cotton  Waste,  Pipe  Covering, 
Asbestos  Goods,  Rubber  Packings, 
Brass  Goods,  Belting  and  Lace  Leather 


We   Buy  the  Best  and  Sell  at  the  Right  Price.      If  You  Want 
to  Save  Money  and  Get  Superior  Goods  Write  Us. 

THE  WM.  SUTTON  COMPOUND  GO. 

186  Queen  Street  East  -  -  TORONTO 


Mr.  Stewart  Randall,  of  Ottawa,  has  been  engaged  as  electri- 
cian bv  the  Buckingham  Electric  Light   Company. 

Mr.  Daniel  Mulqueen,  cashier  of  the  Toronto  Railway,  has  been 
appointed  by  the  Mackenzie  .Syndicate  as  manager  of  the  street 
railway  at  San  Paulo,  Brazil. 


ELECTRICAL  REPAIRS 


In  tbp  large  and  well  equipped  factories  whe 
apparatus  is  carried  out  under  the  piece  work  'iysten 
apparatus  sent  in  to  be  repaired  or  rewound  interfere 
cases  they  would  prefer  not  10  do  this  kind  of  work, 
it  with  dispatch  and  at  a  reasonable  price.      Knowin 


■e  the  manufacture  of  electrical 
,  they  find  that  repair  work  or 
5  with  this  system,  and  in  ma"y 
is  it  is  almost  impossible  to  do 
;  the  above  to  be  a  fact, 


MESSRS.  FRED  THOMSON  &  CO. 

774  Craig  Street,  MONTREAL,  P.Q. 

have  arranged  their  works  for  repair  work  only  They  keep  armatures  cf  nearly  all 
makes  of  dynamos  in  stick,  which  they  loan  while  repairs  are  V^eing  made.  Their 
factory  is  so  arranged  that  they  can  run  night  and  day,  an<l  work  can  be  finished  in 
the  shortest  possible  time.  Telephone  Main  3149. 

An'  its  BELTS,  BELTS,  BELTS.— R.  Kipmng. 


F.  E.  DIXON  &  CO. 

Oak  Tanned 

LEATHER 
BELTING. 

The  Strongest,  Heaviest  and  Best 
Belting  in  the  Dominion 

30  WellinQton  Street  East       -       TORONTO,  ONT. 

^"^^•^^  '^"'^  S.  E.  NORRIS  &  GO. 

LONDON        -        ENGLAND 

Send  for  Price  Lists  and  Discounts.  EsTAni-iSHED  1775. 


WESTINGHOUSE 
TYPE  "C"  INDUCTION  MOTORS 

For  Driving 
Machinery, 
Pumps,  Etc. 


For 
Economy 


AHEARN&SOPER    -     OTTAWA 

AGENTS  FOR  CANADA 
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RECENT  CANADIAN  PATENTS. 
The  William  Hamilton  Manufacturing  Company,  of  Peterboro 
Ont.,  has  been  granted  a  Canadian  patent  for  a  reversing  steam 
valve,  as  shown  in  the  accompanying  illustration.  The  claim 
is  for  a  steam  valve,  comprising  a  tubular  valve  cylinder  having 
a  feed  inlet  and  feed  exhaust  ports,  a  valve   rocking  therein    and 


when  the  titanitc  acid  or  oxyd  used  is  volatilized  and  the  impuri- 
ties, when  any,  eliminated  and  the  osmium  cemented  into  a  slate 
of  purity  as  a  stable,  dense,  homogenous,  coherent  and  elastic 
filament  ;  in  the  substitution  of  alloys  of  osmium  with  other  metals 
of  the  platinum  group,  and  preferably  ruthenium,  in  lieu  of  osmiuin 
alone,  so  as  to  produce  metallic  filaments  suitable  for  use  as  the 
illuminating  conductors  of  incandescent  electric  lamps,  either 
alone  or  after  being  coated  with  refractory  oxyd  or  oxyds. 


JFi^./. 


Reversible  Steam  Valve. 
having  feed  and  exhaust  passages  from  opposite  ends  alternating 
as  described  and  adapted  to  close  the  feed  port  near  one  end  and 
open  the  exhaust  port  at  the  other  end,  and  vice  versa,  a  steam 
chest  connecting  with  said  ports  and  having  steam  passages 
agreeing  with  said  feed  and  exhaust  ports,  and  feed  and  exhaust 
pipes  from  opposite  ends  of  said  steam  chest  and  connecting  with 
said  steam  passages  and  with  a  piston  cylinder  near  opposite  ends. 
To  Dr.  Carl  Ritter  Auer  Von  Weisbach,  of  Vienna,  Austria,  has 
been  granted  a  patent  in  Canada  for  an  osmiumifilament  for  incan- 
descent electric  lamps.  It  consists  of  a  process  of  making  filaments 
for  electric  incandescent  lamps  from  a  paste  of  osmium,  titantic 
acid  or  acid  of  a  more  basic  character  which  will  volatilize,  when 
brought  to  incandescence,  and  binding  material  consisting  in 
moulding  the  paste  into  threads  or  the  desired  filamentary  form, 
subjecting  the  same  to  dry  distillation,  then  applying  the  electric 
current,  first  slowly  and  until  the  carbon  of  the  binding  material 
has  been  eliminated  at  a  comparatively  low  heat,  then  increasing 
the  current  until  the  filament  is  heated  to  dazzling  incandescence, 


A  WESTERN  ELECTRICAL  PROJECT. 

Incorporation  has  been  granted  by  the  provincial  legislature 
of  British  Columbia  to  the  Stave  Lake  Power  Company,  Limited, 
with  an  authorized  capital  of  $1,000,000.  The  company  have 
acquired  the  right  and  title  to  75,000  inches  of  water  at  Stave 
River  Falls,  a  point  42  miles  from  the  city  of  Vancouver.  It  is 
proposed  to  generate  the  power  at  the  falls  and  transmit  it  to 
Vancouver.  It  is  said  that  the  company  are  already  assured  of 
over  4,000  horse  power  on  yearly  contracts. 

The  directors  of  the  company  are  :  H.  Abbott,  director  of  the 
Canadian  Pacific  Railway  Company  ;  John  Hendry,  president  and 
manager  of  the  Hastings  saw  mills  ;  W.  H.  Armstrong,  of 
Armstrong  &  Morrison,  manufacturing  machinists  ;  G.C.  Hinton, 
electrical  engineer  and  representative  of  the  Royal  Electric 
Company,  Montreal  ;  J.  B.  Ferguson,  managing  director  of  the 
company. 

The  hydraulic  engineer  for  the  company  is  Mr.  Chas.  A.  Stoess, 
and  the  electrical  engineer  Mr.  George  C.  Hinton.  Reports 
made  by  the  engineers  state  that  17,000  horse  power  can  be 
generated  at  the  falls,  and  that  by  additional  hydraulic  works 
this  amount  can  be  doubled.  The  cost  of  the  project  is  estimated 
to  be  $515,000.  Among  other  information  given  by  the  hydraulic 
engineer  is  the  following  :  Width  of  river,  200  feet  ;  average 
depth,  16  feet,  running  at  a  velocity  of  7/10  of  a  foot  per  second, 
which  gives  a  quantity  of  140,324  cubic  feet  per  minute.  A  flume 
will  be  constructed  18  feet  high  on  a  grade  of  one  in  660,  or  8 
feet  to  the  mile.  This  flume  will  pass  from  above  the  first  fall  to 
below  the  second  fall.  A  dam  will  be  constructed  at  the  upper 
point  and  will  likely  be  built  of  rock  and  earth  backing  and 
apron,  with  concrete  cement  cores.  At  the  lower  point  of  the 
flume  the  power  station  is  to  be  located,  and  a  reservoir  will 
lake  the  water  from  the  flume.  From  this  two  steel  pipes,  12  feet 
in  diameter,  will  carry  the  water  to  the  station,  where  there  will 
be  eight  turbines  developing  2,000  h.p.  each.  There  will  be  four 
gates  on  each  pipe,  and  each  gate  will  serve  a  double  turbine. 


METERS 

.  .  .  MANUFACTURED  BY  THE  .  .  . 

SIEMENS  &  HALSKE  ELECTRIC  CO,  OF  AMERICA 

To  Officers  and  Managers  of  Central  Stations  : 

The  Duncan  Integrating  Wattmeters  manufactured  by  the  Siemens  &  Halske 
Electric  Company  of  America  are  constructed  after  my  design  and  under  my  personal 
supervision. 

The  great  facilities  of  this  Company  haue  enabled  me  to  complete  many  improue- 
ments  heretofore  contemplated  but  neuer  until'to-day  accomplished. 

.N  AGENTS  ^ 

MUNDERLOH  &  CO.    -    MONTREAL 


CANADIAN  AGENTS 


Wrie  for  Catalogue  and  Discounts. 
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SPARKS. 

The  project  for  an  electric  railway  between  London  and  Port 
Stanley  has  again  been  revived. 

The  city  of  Winnipeg,  Man.,  is  inviting  tenders  up  to  Monday, 
April  i6lh,  for  the  supply  of  a  fire  alarm  system. 

The  Electrical  Construction  Co.,  of  London,  Ltd.,  have  cleared 
out  twenty-two  of  their  list  of  eighty  second  hand  machines  which 
were  recently  exchanged  for  new   ones  in  Winnipeg. 

The  Hamilton  Radial  Railway  Company,  which  contemplates 
the  operation  of  an  electric  railway  from  Hamilton  to  Oakville 
and  Guelph,  has  been  granted  an  extension  of  time  for  beginning 
the  work  until  1905. 

The  Ickes  &  Armstrong  Syndicate  expect  to  commence  work 
on  the  construction  of  an  electric  railway  in  the  town  of  Wood- 
stock, Out.,  within  two  months.  Mr.  J.  G.  Wallace,  the  local 
representative,  states  that  the  ties  for  the  road  have  already  been 
purchased. 


Messrs.  S.  H.  Jones,  S.  F.  McKinnon,  L.  M.  Jones  and  J. 
A.  Lowell  have  petitioned  the  Ontario  Legislature  for  an  act 
to  authorize  the  construction  of  a  system  of  elevated  railways 
in  the  city  of  Toronto  and  adjoining  numicipalities,  and  also  a 
system  of  surface  street  railways. 

The  Sutherland  Construction  Company,  composed  of  \ew 
York  capitalists,  have  secured  control  of  the  horse  car  line  be- 
tween Drummondville  and  Niagara  Falls,  Onl.,  and  propose  10 
electrify  the  road.  They  have  deposited  a  check  of  $1,250  as  a 
guarantee  that  they  will  install  a  plant  before  July  ist  next,  and 
have  asked  for  a  twenty-year  charter. 

The  shareholders  of  the  Preston  &  Berlin  Street  Railway  Com- 
pany have  elected  the  following  officers  :  'John  Patterson,  Presi- 
dent, Hamilton  ;  M.  M.  Todd,  Vice-President,  Gait  ;  C.  R. 
Hanning,  Secretary-Treasurer,  The  company  will  make  ar- 
rangements at  once  to  build  a  line  between  Preston  and  Berlin, 
thus  making  a  through  connection  from  Gait  to  Preston  and  on 
to  Berlin  and  Waterloo. 


Victor  Turbines 

That  there  are  more  Victor  Turbines  in  use  supplying  power  for 
electric  generators  than  any  other,  is  due  to  the  many  points  of 
superiority  possessed  by  this  Turbine. 

FEATURES  WORTH  REMEMBERING— .^-^^..a. 
High  Speed,  Close  Regulation,  Great  Capacity 

High  Effieiency,   Perfect  Cylinder  Gate,  Steady  Motion 

RECENT  PLANTS  INSTALLED :— Lachine  Rapids  Hy- 
draulic &  Land  Co.,  Montreal,  Que.,  12,000  h. p.;  Chambly  Manu- 
facturing Co.,  Montreal,  Que.,  20,000  h.p.;  West  Kootenay 
Power   &    Light    Co.,    Rossland,     B.C.,    3,000   h.p.;     Dolgeville   | 

CORRESPONDENCE     SOLICITED. 

The  StilwelUBierce  ^  Smith=Vaile  Co.    = 


Electric  Light  &  Power  Co.,  Dolgeville,  \.V.;  Honk  Falls  Power 
Co.,  Ellenvillc,  N.V.;  Hudson  River  Power  Transmission  Co., 
Mechanicsville,  N.Y.;  Cataract  Power  Co.,  Hamilton,   Onl. 


DATTON,  OHIO. 

U.  S.  A 


JOHS   R.  BAUliER.   Fr 


i;i:o.  /■•.   CllA  LLFS,  ,s<< 


THE  CYCLONE  GRATE  BAR 


The  Cyclone  Grate  Bar  Comfanv 

(Limited),  Toronto. 
Genti.kmen, — We  take  much  pleasure  in  giving  you  our  testimonial  re  Grate    Bars, 
ient  to  operate,  have  ample  air  space,  and  are  very  economical  regarding  fuel. 
To  every  intending  purchaser  we  would  advise  to  adopt  the  Cyclone  Grate  Bar  in  prefer* 


SIMPLICITY 
DURABILITY 
ECONOMY 

Burns  the  Cheapest  Fuel  wilh 
the  Best  Results. 

A  Boy  Can 

Operate  It 

Send  for  De-.criplive  Ciiciilars 
and   Testimonials. 

When  installine  new  Boil'rs 
specify  Cyclone  Shaking  Grate. 

We  furnish  plans  and  specifica- 
tions for  setfng  Boilers  by  most 
modem  method,  to  ensure  economy 
-  of  fueL 

gf  We  also  remodel  old  plants  to 

'^  ensure  the  best  economy  in  con- 

^  nection  with  our  Grate  Bars. 

We  make  one  claim  -chat  we 
agree  to  evaporate  more  water  per 
pound  of  coal  than  any  other  device 
in  America. 

Toronto  Junction,  Ont.,  Jan.  2cth,  1900. 

is  giving   perfect   salisfaction.     They  are  very  con- 


ny  other  kind.     Wishing  you  every 


MANUFACTURED  BY 


Cyclone  Grate  Bar  Co.,  Limited 

Office  :  10  King  Street  West,  TORONTO,  CAN. 


Telephone  1106. 
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SPARKS. 

The  Raney  Specialty  Mfg.  Co.,  of  Kingston,  have  purchased 
rom  the  Electrical  Construction  Co.,  London,  three  motors  for 
their  new  works. 

The  town  of  Bracebridge,  Ont.,  is  considering  the  installation 
of  an  electric  power  plant,  and  may  also  put  in  an  electric  fire 
alarm  system. 

The  Canadian  General  Electric  Company  have  invited  tenders 
for  the  erection  of  a  brick  and  steel  addition  to  then  works  at 
Peterboro,  Ont. 

The  streets  of  Kingsville,  Ont.,  are  now  lighted  by  incandescent 
lamps,  instead  of  arc  lamps  as  previously.  The  service  is  said  to 
hive  been  much  improved  by  the  change. 

The  Electrical  Construction  Co.,  of  London,  Ltd.,  have  sold  to 
H.  W.  Pelrie,  of  Toronto,  two  of  their  list  of  second  hand  motors, 
which  are  said  to  have  given  excellent  satisfaction. 

Mr.  Peter  HofF,  of  Thornhill,  near  Toronto,  has  invented  a 
fender  for  street  cars,  which  operates  by  the  pressing  of  a  foot 
lever  by  the  motorman. 

The  W.  J.  Gage  Co.,   Toronto,  have  puchascd  two  new  motors 


from  the  Electrical  Construction  Co.,  of  London,  Ltd.,  in  addition 
to  the  two  slow  speed  press  motors  which  they  already  have  from 
this   company. 

The  Record  Printing  Co.,  of  Windsor,  have  purchased  from  the 
Electrical  Construction  Co.,  of  London,  Ltd.,  a  40  light  multipolar 
dynamo.  This  machine  was  sold  in  close  competition  with  sever- 
al American  and  other  machines. 

The  Brampton  Gas  Company,  of  Brampton,  Ont.,  are  under- 
stood to  be  considering  the  installation  of  an  electric  light  plant. 
The  plant  by  which  the  streets  of  the  town  were  lighted  was 
destroyed  by  fire  about  one  month  ago. 

The  Georgian  Bay  Navigation  Co.  have  recently  ordered  a 
300  light  dynamo  from  the  Electrical  Construction  Co.,  of  London 
Ltd.,  for  one  of  their  boats.  This  is  to  take  the  place  of  a 
150  light  dynamo  installed  two  years  ago  by  the  same  compan)'. 

.\n  explosion  at  the  gas  works  at  Listowel,  Out.,  slightly  dam- 
aged the  electric  light  plant,  and  almost  completely  wrecked  the 
gas  works.  Mr.  William  Bitton,  the  operator  at  the  gas 
works,  was  killed  by  the  explosion.  Since  the  accident,  the 
electric  light  plant  has  been  put  in  running  order,  and  arrange- 
ments have  been  made  by  J.  G.  Hay  to  rebuild  the  gas  works. 


SADLER  &  HA  WORTH 


Manufacturers  of 


OAK-TANNED  LEATHER  BELTING 


Tt/lONTREA.L.    a,nd    TORONTO 


Orders   addressed   to   our   Toronto  or  Montreal    Factory  will   have    prompt    care. 
Goods  will  be  forwarded  same  day  that  order  is  received. 


B5LTS  MADE  SPECIALLY  FOR  ELECTRIC  POWER  USE. 


ELECTRICAL  STORAGE 


on  new  Lines. 


All  containing  cells  and  excessive  acid  omitted  ; 
Piles  of  any  voltage,  any  capacity,  in  one  unit  ; 
Less  space,  less  weight,  less  price. 


Volta  Electric  Storage  Co. 

HAMILTON,  CANADA. 


CANADIAN 


Electrical  Ne^vVS 
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MOUNT  WHITNEY  ELECTRIC  POWER 
TRANSMISSION. 

As  being  one  of  the  latest  and  most  interesting  instal- 
lations in  the  United  States,  we  present  some  illustra- 
tions and  particulars  of  the  electric  power  transmission 
plant  of  the  Mount  Whitney  Power  Company.  This 
plant  was  installed  tor  the  purpose  of  utilizing  the  waters 
of  the  Kaweah  river,  in  California,  for  furnishing    light 


inside  dimensions  of  the  flume  are  36  inches  wide  and 
22J2  inches  deep.  It  has  a  uniform  grade  of  26.4  feet 
per  mile,  giving  a  maximum  velocity  of  flow  of  seven 
feet  per  second.  At  intet'vals  sand  boxes  and  waste 
gates  have  been  provided,  so  that  any  sand  which  might 
find  its  way  into  the  flume  during  the  period  when  the 
snow  is  melting  can  be  easily  disposed  of  before  reach- 
ing the  pipe.      The  maximum  carrying  capacity    of    the 


-Generator  Side  of  the  Mount  Whitney  Power  House. 


and    power    to  the    cities    of   Visalia    and    Tulare    and 
throughout  Tulare  county. 

The  Kaweah  river  rises  in  the  Sierra  Nevada  mountains, 
one  of  which.  Mount  Whitney,  is  over  14,000  feet  above 
the  level  of  the  sea.  The  river  is  fed  by  the  waters  from 
these  mountains  and  winds  its  way  through  the  valleys, 
then  down  the  canyon,  over  precipices  and  through 
gorges,  to  Tulare  Lake,  bearing  the  waters  from  a  drain- 
age area  of  619  square  miles.  At  a  point  distant  about 
45  miles  easterly  from  the  city  of  Visalia,  named  Oak  Flat, 
at  an  elevation  of  about  2,400  feet  above  the  sea  level,  a 
solid  granite  ledge  crosses  the  river  and  forms  a  perpen- 
dicular bluff  on  the  south  side,  as  well  as  a  natural  dam  of 
about  1 2  feet  in  height  above  a  pool  below  into  which  the 
waters  of  the  river  flow,  thus  forming  a  splendid  water- 
fall. A  tunnel  three  feet  wide  and  six  feet  high  conveys 
the  water  to  a  flume  which  is  30,000  feet  in  length.    The 


flume  is  37  cubic  feet  per  second.  The  flume  terminates 
in  a  sand-box  and  overflow  gate,  at  right  angles  to  which 
an  apron  leads  off  to  the  penstock.  This  apron  is 
equipped  with  gates  which  regulate  the  amount  of  water 
which  may  flow  into  the  pipe,  and  also  with  iron  racks 
which  prevent  the  entrance  of  anything  which  might  be 
floating  in  the  water.  The  penstock  is  6x8  feet  and  16 
feet  deep. 

THE     PIPE    LINE. 

The  pipe  line  extends  in  a  straight  line  from  the  pen- 
stock to  the  power  house.  It  is  3,500  feet  in  length, 
and  has  a  perpendicular  fall  of  1,300  feet.  It  follows 
along  on  ridges  the  most  of  the  way  and  passes  down 
over  some  very  steep  pitches.  Commencing  at  the 
penstock  the  pipe  is  50  inches  in  diameter,  but  it  tapers 
down  to  24  inches  in  the  first  50  feet.  This  acts  as  a 
funnel  and  gives  the  water  an  easy  entrance  to  the  pipes. 
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Then  follows  2,100  feet  of  rivetted  and  1,160  feet  of 
welded  pipe,  from  24  to  20  inches  in  diameter.  A 
portion  of  the  pipe  is  at  an  angle  of  about  45  degrees, 
and  much  of  it  at  angles  from  25  to  30  degrees.  The 
capacity,  with  20  cubic  feet  of  water  per  second,  is  2,800 
horse  power  to  water  wheels. 

THE    W.\TER    WHEELS. 

The  power  house  is  located  about  35  miles  f»om  \'isalia 
and  is  30  x  50  feet,  with  an  addition  12  feet  square.    The 


Fig.  2. — DoDLE  Ellipsoidal  Water  Wheel. 

side  of  the  building  stands  parallel  with  the  pipe  line 
and  the  water  is  led  to  the  water  wheels  through  pas- 
sages of  gradually  decreasing  area  and  with  very  easy 
curves.  The  water  wheels  are  of  the  Doble  ellipsoidal 
type  and  are  solid  steel  castings,  weighing  about  1,400 
pounds  each,  with  20  bronze  buckets  attached    securely 


by  means  of  two  steel  bolts  to  each  bucket.  A  view  of 
the  Doble  water  wheel  is  shown  in  Fig.  2,  while  Fig.  3 
shows  a  verticle  section,  with  baffle-plates  and  tail-race. 
The  steel  centres  are  44  inches  in  diameter,  and  the 
speed  of  the  wheels  is  514  revolutions  per  minute,  givmg 
a  maximum  capacity  of  1,000  horse  [lovver  each.  The 
wheels  are  mounted  directly  upon  the  generator  shafts, 
and  the  regulation  is  entirely  by  hand,  aided  by  three 
annealed  cast  steel  fly-wheels  mounted  on  the  opposite 
end  of  the  generator  shaft.  These  fly-wheels  are  50 
inches  in  diameter,  10^  inches  face,  and  weigh 
4,000  pounds.  The  water  which  is  deflected  downward 
by  the  cut-off  device  into  the  tail-race  is  received  upon 
heavy  cast  iron  baffle-plates  and  thence  conveyed  harm- 
lessly away  to  the  river.  The  wheels  were  manufac- 
tured by  the  Abner  Doble  Company,  of  San    Francisco. 

ELECTRICAL    EQUIP.MENT    OF    POWER    HOUSE. 

The  electrical  equipment  consists  of  three  Westing- 
house  three-phase  alternating  current  generators,  separ- 
ately excited,  slotted  type,  continuous  winding  armature, 
450  k.w.  each,  1,020  amperes,  440  volts,  7,200  alterna- 
tions, with  speed  of  515  revolutions  per  minute.  The 
illustration  on  first  page  is  a  view  of  the  generators.  The 
weight  of  each  generator  unit  is  over  40,000  pounds. 
Fourteen  field  poles  are  used,  being  separately  excited 
by  small  direct  current  machines.  The  three  generators 
give  a  normal  capacity  of  1,800  horse  power.  There 
are  two  belt-driven  direct  current  generators  of  15  k.w. 
each  for  exciters,  which  supply  a  current  of  125  volts  at 
a  speed  of  1,050  revolutions  per  minute.  Each  exciter 
has  sufficient  capacity  to  excite  the  two  generators  and 
is  so  located  in  the  power  house  that  it  can  be  driven 
from  either  generator.  Thert  are  four  step-up  West- 
inghouse  transformers  of  500  k.w.  capacity  each,  of  the 
oil-insulated,  air-cooled  type.  These  are  three  phase 
transformers  of  a  primary  voltage  of  440,  while  the 
secondaries  may  be  divided  to  deliver  current  at  either 
17,300  or  34,600  volts. 

The  switch-board  consists  of  five  marble  panels  all 
two  inches  thick  and  65  inches  high,  four  of  them  being 
24  inches  and  one  36  inches  wide,  mounted  on  an  iron 
frame.  There  is  one  exciter  panel  containing  ammeters, 
two  3-pole  single  brake  switches,  two  voltmeters,  plug 
receptacles  and  pilot  lamps.  There  are  three  generator 
panels,  each  containing  one  voltmeter,  one  ammeter, 
one  voltmeter  plug  receptacle,  one  3-pole  quick-brake 
main  switch,  two  field  plug  switches,  one  rheostat, 
synchronizer  plugs  and  lamps  and  pilot  lamp.  The  dis- 
tribution panel  contains  two  integrating  watt-meters, 
three  quick-brake  double  pole  double-throw  main 
switches,  with  interlocking  device.  From  the  gener- 
ators and  exciters    all  wires    and  cables'are    rnn    under 


Fig.  3.— Vertical  Sectio.n  o''  Water  Wheel,  with  Baffle-Plates  a.sd  Tail-Race. 
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the  floor  in  conduits  to  the  switchboard  and  from  there 
in  same  manner  to  the  raising  transformers.  The 
method  of  distribution  will  be  better  understood  by  re- 
ferring to  Fig.  5.  The  secondary  wires  lead  from  the 
top  of  the  transformers  to  the  addition  on  the  westerly 
side  ot  the  power  house  where  the  high-tension  switches 
are  arranged,  by  means  ot  which  the  current  is  deliver- 
ed to  the  transmission  line.  The  high  voltage  current 
is  then  conducted  to  the  lightning  arrester  house  about 
25  feet  west  from  the  power  house.  This  building  con- 
tains three  lightning  arrester  units,  each  consisting  of 
six  choke-coils  in  series  with  the  line  and  30  arresters 
mounted  on  a  marble  slab. 

THE    POLE    LINE. 

From  the  lightning  arrester  house  the  current  is  de- 
livered on  to  the  transmission  line,  consisting  of  three 
medium  copper  wires  No.  2  B.  &  S.  gauge,  arranged  in 
in  the  form  of  an  equilateral  triangle,  one  wire^being 
mounted  at  the  top  of  the  pole  and  the  other  two  on  a 
cross-arm  of  3x4  Oregon  pine.     Eucalyptus  pins,  boiled 


plete  equipment  of  lightning  arresters,  high-tension 
fuse  switches,  step-down  transformers,  etc.  Views  of 
the  interiors  of  the  Visalia  and  Tulare  sub-stations  are 
shown  in  Figs.  Sand  9.  The  primaries  of  the  step-down 
transformers  are  arranged  with  the  coils  divided  in  the 
centre  for  parallel  or  series  connection,  the  same  as  the 
step-up  transformers,  for  15,000  or  30,000  volts,  allow- 
ance being  made  for  line  drop.  The  secondaries  have 
ten  leads  brought  out,  with  terminal  blocks,  giving  a 
range  of  from  1,930  to  2,280  volts,  which  is  a  valuable 
feature  and  has  proven  to  be  very  satisfactory   and  use- 
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Ground  Plan  of  Moint  Whitney  Power  Holse. 


in  oil,  are  used  to  support  the  7-inch  tripple-petticoated 
glass  insulators,  which  in  turn  support  the  transmission 
wires.  The  cross-arms  are  bolted  to  the  poles  and 
have  a  bolt  through  the  ends  to  prevent  splitting  as 
well  as  to  hold  the  pins  in  the  arms.  The  top  pin  is  se- 
cured by  two  nails  driven  through  the  iron  band  which 
is  used  to  prevent  the  top  of  the  pole  from  splitting. 

About  twenty-one  miles  from  the  power  house  the 
line  is  branched,  one  line  going  to  Porterville,  21  miles 
distant,  and  the  other  via  Visalia  to  Tulare,  20  miles 
distant.  From  the  junction  point  to  Visalia  the  wire  is 
reduced  in  size  to  No.  5  B.  &  S.  gauge  and  from 
Visalia  to  Tulare  it  is  reduced  to  No.  6  B.  &  S.  gauge. 
The  total  length  of  the  line  is  62  miles. 

The  poles  are  26  feet  long,  5x5  at  the  top  and  9x9  at 
the  bottom.  For  road  crossings  and  in  the  towns  their 
length  is  increased  to  35  and  40  feet.  The  pole  line  is 
equipped  with  six  pine  cross-arms,  30  inches  below  the 
power  circuit,  for  telephone  purposes. 

THE    SUB-STATIONS. 

Sub-Stations  have  been  established  at  Visalia,  Tulare, 
Exeter,  Lindsay   and    Porterville,   each   having  a  com- 


ful,  affording  a  ready  means  of  changing  the  sccondar. 
voltage  to  meet  the  requirements  caused  by  changes  in 
the  proportions  in  the  loads  at  the  various  sub-stations 
The  transformers  are  of  the  VVestinghouse  oil-insulated, 
air-cooled  type,  in  units  of  50  kilowatts  and  75 
kilowatts,  transforming  from  three-phase  to  two-phase, 
two  transformers  therefore  constituting  a  "bank." 
The  distribution  of  the  light  and  power  is  at  2,000 
volts,  two-phase  current. 

The  Visalia  sub-station  contains  a  30-light  arc 
machine  for  street  lighting,  driven  by  a  20  horse  power 
induction  motor,  the  incandescent  lighting  system  being 
supplied  direct  from  the  2,000  volt  distribution  and  pole 
transformers  to  i04-volt  secondaries.  About  150 
horse  power  is  used  from  tjiis  station  for  lighting  and  a 
similar  amount  for  operating  induction  motors  for  power 
purposes.  In  the  Tulare  station  are  two  transformers 
of  75  k.  w.  each,  and  about  50  horse  power  is  furnished 
to  operate  the  water  works  and  about  40  horse  power 
for  the  local  incandescent  lighting  system.  The  Lind- 
say station  contains  four  transformers  of  75  h.  p.  each, 
and   furnishes    200    horse    power    for   lighting   and  for 
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operating-  pumping  plants  for  irrigation,  electric  power 
havinjj  superseded  steam  and  oil  engines  for  driving  the 
centrifugal  pumps.  The  experience  with  the  motors  is 
said  to  have  been  satisfactory  that  many  new  installations 
are  being  contracted  for.  About  iio  horse  power  is 
furnished  by  the  Porterville  station,  in  which  there  are 
installed  four  transformers  ot  50  k.  w.  each,  also  choke- 
coils  and  lightning  arresters,  the  same  as  at  the  power 
house.  In  the  Exeter  station  there  are  two  trans- 
formers of  50  h.  p.  each. 

The  company  has  fixed  the  rate  for  current  at 
$50  per  horse  power  per  year,  delivered  to  the  step- 
down    transformers    of    the  customer    on  his    premises, 


ation  for  the  service  expected  from  them.  The  life  of 
the  lamp,  too,  is  a  consideration  that  is  given  much 
weight,  the  tendency  being  to  place  stress  on  consider- 
able length  of  life,  without  regard  to  econom)'  of  opera- 
tion. 

When  it  is  necessary  to  push  house-to-house  lighting 
on  meter  rates  to  obtain  a  paying  station  load  and  a  suf- 
ficient return  from  a  line,  there  is  encountered  a  large 
class  of  patrons  who  are  not  able  to  use  electric  lighting 
in  their  homes  unless  it  can  compete  closely  with  gas. 
The  convenience  of  the  electric  light  is  conceded,  but  the 
persons  to  whom  reference  is  made  are  not  in  position 
to  pay  for  it.      This  class  of  business  is  desirable  where 
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Fig.  5.— General  Wiring  Scheme,  Showing  Method  of  Throwing  Spare  Transformer  on  to  Either  Leg  of  Transformer. 


measurement   by  wattmeter    at    transformer    primaries. 

The  interesting  features  of  the  above  plant  are  the 
high  head  used,  the  method  of  mounting  the  water 
wheel,  armature  and  fly-wheel  on  a  single  set  of  bear- 
ings, and  the  fact  that  it  is  the  first  large  electric  trans- 
mission plant  to  be  equipped  with  ellipsoidal  water 
wheels.  The  means  adopted  for  throwing  a  spare 
transformer  into  service  in  the  event  of  either  of  the 
raising  transformers  at  the  power  house  becoming  dis- 
abled is  also  a  unique  feature. 

The  entire  electrical  equipment  of  the  Mount  Whit- 
ney transmission  plant  was  furnished  and  installed  by 
the  Westinghouse  Electric  &  Manufacturing  Company, 
of  Pittsburg,  Pa. 


the  houses  are   near   together    and    a   sufficiently  large 
number  of  patrons  among  them  can  be  secured. 

The  average  station  manager  pays  too  little  attention 
to  the  satisfaction  which  his  service  is  giving  the  small 
consumers  ;  he  is  satisfied  when  the  house  is  wired  and 
the  lamps  are  in  place  and  the  voltage  well  main- 
tained. Then,  again,  a  16  or  25-candle  lamp  requires 
more  energy  to  operate  it,   and   the  position  is  thought- 


USE  OF  LOW  CANDLE-POWER  INCANDES- 
CENT LAMPS. 

W.  M.  Stine,  in  Western  Electrician. 
This  article  has  to  do  with  some  of  the  minor  econ- 
omies that  should  be  considered  by  those  operating 
plants  which  do  house-to-house  lighting.  Abroad  it  is 
customary  to  use  for  such  lighting  lamps'  of  8  or  10 
candles,  while  in  this  country  the  usual  practice  leads 
to  placing  candles  or  even  higher  illuminating  powers 
indiscriminately  on  all  ciicuits  without  proper  consider- 
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lessly  taken  that  such  lamps  will  yield  larger  monthly 
bills.  On  the  part  of  the  patron,  however,  after  the 
novelty  of  the  service  has  worn  off,  in  the  course  of  a 
few  months,  the  amount  of  the  lighting  bill  becomes  of 
more  consequence  than  the  convenience  of  the  service. 
Gradually  a  lamp  is  dispensed  with  in  the  hall,  and 
others  where  least  needed,  and  then,  one  lamp  after 
another  being  replaced  with  oil  or  gas,  the  patronage  of 
electric  lighting  is  finally  lost. 
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This  small  house-to-house    business    can  be  made    to      the  circuit  in  question  and  operating  it  at  a  higher  volt- 
pay  and  will  succeed  if  the  management    is  sufficiently      age  there  results  : 


enterprising.  At  the  very  outset,  however,  it  must  he 
conceded  that  the  electric  light  bill  must  not  greatly 
exceed  an  equivalent  gas  bill.  The  second  concession 
must  be  that  the  patron's  house  shall  be  well  lighted. 
In  order  to  accomplish  this,  small  light  units  are  to  be 
used  operated  at  a  high  efficiency.  In  a  small  hall,  for 
instance,  a  four  candle-power  lamp  will  yield  sufficient 
illumination,  and  its  maintenance  will  prove  such  a 
small  item  that  patrons  will  keep  lights  of  this  size 
continuously  lighted.  Similarly,  such  small  lamps  can 
be  used  in  closets,  the  cellar,  and  many  places  where 
but  little  light  is  needed.  In  this  way  the  halls  and 
passageways  about  the  house  will  be  well  lighted  and 
cheerful  instead  of  dark  and  forbidding,  as  is  usually 
the  case  in  an  electrically  lighted  house. 

But  it  is  especially  in  the  living  rooms  that  attention 
should  be  given  to  the  size  of  the  light  unit.  Here,  too, 
the  question  of  the  quality  of  the  light  is  of  as  great 
importance  as  its  intensity.  In  many  cases  a  i6-candle 
low-efficiency  lamp  is  used,  which  proves  a  poor  and  an 


Fig.    7.--  IVnvEi;   Holsl,    IVu.i.   l.!:.i,  a;,,.    I'.iki.v-.,   ,>.    1  n  mk. 

expensive  light  for  reading  from  the  fact  that  it  yields  a 
very  yellow  light.  Then,  too,  in  chandeliers,  two  or 
three  i6-candle  lamps  are  often  used  where  equally 
good  diffusion  of  the  light  and  sufficiently  intense  illum- 
ination could  be  obtained  by  replacing  these  lamps  with 
others  of  eight  or  ten  candles. 

Coming  to  the  main  question  at  issue,  economy  and 
satisfactory  service  are  secured  for  the  patron  by  oper- 
ating the  lamps  at  a  high  efficiency.  In  spite  of  all  that 
has  been  written  on  the  subject,  buyers  of  incandescent 
lamps  still  insist  on  great  length  of  life.  Though 
desirable  in  itself,  in  the  present  state  of  the  art  it 
should  not  be  insisted  upon. 

An  extreme  case  will  be  taken  as  an  illustration.  For 
reading  purposes  a  16  candle  power  liyht  source  is  re- 
quired. This  admits  of  sufficiently  intense  illumi  lation 
for  comfortable  reading  at  a  distance  of  7  or  8  feet. 
Bearing  in  mind  that  lamp-makers  are  obliged  to  gauge 
their  product  to  a  low  efficiency  standard  to  meet  the 
demand  for  long  life,  the  lamp  in  question  will  be  con- 
sidered to  be  operated  at  a  much  higher  efficiency  than 
Its  rating,  which,  it  must  be  remembered,  is  in  a  sense 
arbitrary  ;  and  in  this  way  one  secures  the  desired  white- 
ness of  light  and  effects  a  great  economy  in  its  operation. 
By  using  a  nominal  8  candle-power  lamp  at  50  volts  on 


Volts.        W.TltS. 

Lamp  burning  at  8  candles  requires 50  28 

Lamp  burning  at  13  candles  requires ^5  34 

Lamp  burning  at  15.5  candles  requires.      .56  36 

If  this  lamp  has    replaced  a  nominal  16  candle  power 
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Fig.  8. — Lntkrior  of  \'isalia  Sub-Station. 


one  at  55  watts,  when  it  is  operated  at  55  volts  and 
yielding  1 3  candles  of  white  light  it  will  prove  as  effective 
as  the  displaced  yellow  lighting.  In  point  of  economy 
the  lighting  is  now  done  for  62  per  cent,  of  the  usual 
cost,  or  23  watt  hours  are  saved  each  hour  it  is  in  use. 
Taking  the  by-no-means  uncommon  meter  charge  of 
0.02  cent  for  the  watt  hour,  this  saving  for  each  hour 
amounts  to  0.46  cent.  At  a  cost  of  20  cents  for  lamp 
renewals  the  cost  of  the  lamp  would  be  saved  in  44 
hours  of  use.  It  is  well  known  that  lamps  operated  at 
a  high  temperature  will  blacken  quickly  and  rapidly  lose 
in  candle  power.  This  is  especially  true  of  a  black 
filament;  but  if  a  well  flashed  lamp  of  low  emissivity 
and  bright  gray  color  of  the  filament  is  selected,  thus 
operating  it  will  give  a  useful  life  of  at  least  300  hours, 
though  the  writer  has  had  some  lamps  to  show  a  record 
iif  500  to  800  useful  lamp  hours,  when  operated  at  this 
excess  in  pressure,  before  showing  too  great  candle 
power  drop. 

Taking  300  hours,  however,  as  the  basis  for  renewals, 
the  saving  will  pay  for  the  renewal  and  leave  a  balance 
of  $1.15  and  for  better  light  service.      But  it  is  possible 


Fig.  9. — Interior  of  Portion  of  Lindsay  Scb-Station. 

to  operate  the  lamp  at  56  volts,  thus  getting  the  full  16 
candle  power  equivalent,  the  cost  in  this  case  being 
about  65  per  cent,  of  the  normal  16  candle  power  lamp. 
This  matter  is  one  which  calls  for  the  exercise  of  in- 
telligent qjire  on  the  part  of  the  manager  ot  ihe  plant. 
Some  makes  of  lamps  would  not  give  good  results  under 
this  treatment.  It  is  emphasized  that  the  fil.inient  nui--i 
be  well  flashed  and  have  a  bright  gray  and  polished  ap- 
pearance, and  the  exhaustion  of  the  bulb  must  be 
thorough. 
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Recent  events    in   the  Ontario    Legis- 
Amendments  to  the   ,    ^  ,  ,  r  l..        -^i 

Conmee  Bill         'ature    have    been    fraught  with    more 

than  usual  interest  for  the  electrical 
fraternity,  inasmuch  as  several  amendments  to  the 
Conmee  Bill,  passed  at  the  session  of  1899,  were  pro- 
posed. Some  of  the  amendments  were  desirable,  name- 
ly, those  intended  to  improve  the  working  of  the  Bill  ; 
some  others,  which  changed  in  important  respects 
the  principles  of  the  Bill,  were  objectionable.  The 
Legislative  Committee  of  the  Canadian  Electrical  As- 
.sociation  therefore  felt  called  upon  to  take  action  to 
prevent  the  possible  destruction  of  the  usefulness  of 
the  Act,  while,  at  the  same  time,  it  was  prepared  to  aid 
in  making  the  Act  more  workable.  The  Conmee  Bill  was 
attacked  or  affected  from  several  directions,  first,  the 
Graham  Bill  ;  second,  Mr.  J.  J.  Foy's  Bill  ;  third,  Dr. 
Bridgeland's  Bill;  and  fourth,  Mr.  Lumsden's  Bill.  From 
the  outset  it  was  evident  that  the  principal  Bill  was 
the  Graham  Bill,  which  contained  some  favorable  and 
some  unfavorable  features.  No  purpose  would  be 
served  by  going  into  the  details  of  the  various  clauses 
which  would  have  affected  the  principles  of  the  Conmee 
Bill  ;  suffice  to  say  that  the  objectionable  features  of 
the  Bill  were  successfully  opposed  by  the  Legislative 
Committee,  while,  at  the  same  time,  the  Committee 
supported  other  features  of  the  Bill.  The  final  out- 
come was  the  adoption  of  the  following  amendments, 
namely,  to  give  municipalities  the  option  of  making  the 
principal  and  interest  of  their  debentures  payable  in 
equal  annual  instalments,  as  well  as  of  making  the 
debentures  payable  by  means  of  a  sinking  fund,  as  in 
the  original  bill  ;  to  allow  municipalities  three  months, 
instead  of  one,  to  withdraw  from  their  oflFer  or  reject 
an  award  for  the  taking  over  of  a  plant  ;  to  make  it 
optional  for  a  municipality  and  a  company  to  agree  on 
a  single  arbitrator  other  than  the  official  arbitrator. 
These  amendments,  it  is  admitted,  will  improve  the 
workableness  of,  and  facilitate  procedure  under,  the 
Conmee  Bill.  The  provision  to  allow  municipalities 
three  month's  time  to  reject  their  offer  or  an  award 
will  place  corporations  in  a  position  to  submit  the 
question  to  a  vote  of  the  municipal  electors.  Mr.  Foy's 
Bill  proposed  to  exempt  the  city  of  Toronto  from  the 
operations  of  the  Conmee  Bill.  This  measure  was  de- 
feated in  the  Municipal  Committee.  The  object  of  Dr. 
Bridgeland's  Bill  was  to  give  authority  to  municipalities 
which  develop  water  powers  to  dispose  of  surplus 
current  for  furnishing  power.  This  was  in  part  op- 
posed by  the  Legislative  Committee.  The  Legislature 
finally  accepted  Dr.  Bridgeland's  Bill,  with  some  modifi- 
cations. The  design  of  Mr.  Lumsdem's  Bill  was  to  repeal 
the  Conmee  Act,  but  its  reception  was  not  favorable,  a 
second  reading  being  unanimously  refused  in  the  House. 


Reverting  to  the  Conmee  Bill,  the  feeling  of  the  mem- 
bers of  the  House  seemed  to  be  that  the  legislation  had 
not  been  given  a  fair  trial,  and  that  it  would  be  un- 
reasonable to  alter  the  vital  principles  of  the  Bill  until 
this  had  been  done.  It  is  a  matter  of  congratulation 
that  the  Legislature  has  again  approved,  with  practical 
unanimity,  of  the  justice  and  fairness,  both  to  munici- 
palities and  companies,  of  the  principles  of  the  Conmee 
Bill.  The  opposition  encountered  can  scarcely  be  con- 
sidered as  antagonistic,  inasmuch  as  the  author  of  the 
Graham  bill  pronounced  himself  to  be  in  sympathy  with 
the  leading  principles  involved  in  the  Conmee  Act.  He 
frankly  stated  that  the  object  of  his  Bill  was  to  improve 
the  working  of  the   Conmee    Bill    and  to  make  certain 
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parts  of  it  more  clear.  Nor  can  it  be  said  that  the  mem- 
bers of  municipal  corporations  are  generally  opposed 
to  the  measure.  The  municipal  authorities  apparently 
believed  that  its  operation  could  be  improved,  but  they  did 
not  seek  to  oppose  the  Bill  itself.  It  is  possible  that  in 
the  future  experience  may  suggest  further  amendments 
which  may  be  made  with  advantage  to  all  concerned. 
It  might  be  pointed  out  that  it  is  manifestly  in  the 
interests  of  electric  lighting  companies,  not  to  place 
obstacles  in  the  path  of  the  Conmee  Bill,  but  as  far 
as  possible  to  assist  in  facilitating  its  proper  working, 
for,  while  the  valuation  clauses  of  the  Bill  will  give  the 
companies  merely  the  barest  actual  value  for  their 
plant,  and  that  without  profits,  yet,  in  the  event 
ol  a  municipality  purchasing,  that  is  better  for  the 
companies  than  leaving  their  property  exposed, 
as  under  the  former  law,  to  ruin  without  com- 
pensation. Municipalities  are  not  showing  an- 
tagonism to  the  Conmee  Bill,  and  nothing  can  be  ac- 
complished by  companies  pursuing  a  policy  of  an- 
tagonism to  the  municipalities.  When  a  company 
is  approached  by  a  municipality  with  a  view  to  the 
purchase  of  its  plant,  we  believe  it  is  advisable  to  deal 
with  the  offer  in  a  fair,  business-like  spirit,  and  to 
throw  no  technical  obstacles  in  the  way  of  an  amicable 
and  equitable  arrangement. 

The  electric  lighting  interests  of  the  province  are  deeply 
indebted  to  the  Canadian  Electrical  Association  for  the 
attention  it  has  given  to  the  legislation  in  question. 
The  Legislative  Committee  has  now  become  an  im- 
portant section  of  the  Association.  Although  the  work 
of  this  committee  has  been  accomplished  within  two 
years,  yet  in  this  brief  period  legislation  has  been 
enacted  which,  while  it  does  no  injustice  to  municipali- 
ties, prevents  the  property  of  lighting  companies  from 
being  exposed  to  confiscation.  The  benefits  of  the 
efforts  of  the  Association  do  not  accrue  to  its  members 
only,  but  every  lighting  company  in  the  province  is 
placed  under  its  protection.  The  Association  is,  there- 
fore, deserving  of  hearty  support. 


In  its  application  to  mining  purposes 
jt^-^  electricity    enters    upon     perhaps    the 

most  exacting  and  varied  field  which  it 
is  possible  to  conceive  of,  as  all  classes  of  transporta- 
tion and  haulage  make  their  very  exacting  demands, 
and  the  applications  to  lighting,  power  for  fans,  drills, 
compressors,  pumps,  cutters,  etc.,  are  certainly  wide 
enough  to  provide  scope  tor  all  classes  of  apparatus. 
If,  then,  in  this  comprehensive  field  of  application  there 
still  remain  a  few  demands  which  electricity  does  not 
fill  in  an  entirely  satisfactory  way  at  present,  the  reason 
will  probably  be  found  in  the  fact  that  these  applications 
have  been  somewhat  neglected  by  an  art  which  has  had 
such  tremendous  fields  open  to  it  in  other  directions. 
However,  the  fact  remains  that  within  a  few  years 
nearly  every  application  of  power  to  mining  work  has 
been  successfully  met  by  electric  power,  and  a  review 
of  the  situation  at  the  present  should  prove  to  be  both 
interesting  and  instructive. 


bution  and  application  of  the  power  developed  by  the 
prime  mover,  the  steam,  compressed  air,  and  electricity 
are  directly  comparable.  Steam  distribution  will 
obviously  only  be  used  where  steam  is  the  prime  mover, 
while  in  the  case  of  water  power  or  gas  the  distribution 
will  be  by  means  of  air  or  electricity.  The  question  of 
gas  engines  for  power  generation  in  certain  localities 
where  the  cost  of  coal  is  excessive  is  receiving  atten- 
tion, owing  to  the  better  heat  efficiency  of  the  gas  engine 
and  the  value  of  the  by-products  of  the  gas  manufac- 
ture. But  in  most  mines  economy  is  not  the  first 
consideration.  Even  in  this  case,  however,  the  obvious 
advantages  of  electricity  will  render  its  use  for  lighting 
almost  imperative. 


The  field  invaded  by  electric  power  had  been  held,  up 
till  its  advent,  by  steam  and  compressed  air.  The 
steam  engine  being  a  prime  mover,  still  holds  its  place 
for  developing  the  power,  and  must  of  necessity  con- 
tinue to  do  so  unless  superseded  in  certain  cases  by  water 
wheels  or  gas  engines,  but   in  the    transmission,    distri- 


The  power  demands  for  mining  purposes  may  be 
generally  grouped  in  lour  divisions,  lighting,  traction 
and  haulage,  power  for  fans,  pumps,  etc..  and  for  drills 
and  cutters.  So  far  as  lighting  is  concerned,  no  ques- 
tion can  arise  as  to  the  superior  advantages  of  electric- 
ity, its  flexibility,  safety  in  gassy  mines,  coolness,  and 
freedom  from  flame  and  simplicity  of  transmission 
rendering  it  incomparably  better  than  any  other  form  of 
illuminant.  With  regard  to  traction  and  haulage,  its 
only  rivals  are  that  ancient  motor,  the  mule  and  cable 
traction.  The  first  will  probably  always  find  a  place  in 
the  workings  in  the  vicinity  of  the  faces  being  operated 
upon,  while  the  rope  and  electric  traction  compete  for 
the  haulage  of  trains  in  the  tunnels  and  outer  works. 
Without  dealing  in  detail  with  the  advantages  of  electric 
over  rope  haulage,  it  may  be  pointed  out  that  in  the 
modern  mine  the  former  is  almost  exclusively  occupying 
the  field,  except  in  cases  where  excessive  grades  render 
cable  traction  a  necessity,  and  even  in  these  cases 
electric  motors  are  available  for  driving  the  cable 
drums.  It  is  in  its  application  to  the  general  power 
demands  for  pumps,  fans,  hoisting,  etc.,  that  the 
flexibility  and  readiness  of  application  of  electric  power 
becomes  overwhelmingly  apparent,  allowing  as  it  does 
the  establishment  of  motors  in  out  of  the  way  places, 
and  permitting  its  use  for  temporary  demands  without 
excessive  installation  costs,  and  also  the  ability  to 
manipulate  the  apparatus  from  a  distance  is  often  of 
great  value.  No  better  illustration  of  the  use  of  electric 
power  for  these  purposes  can  be  had  than  that  afforded 
by  an  inspection  of  the  camp  at  Rossland,  where  power 
is  supplied  from  a  distance  of  thirty-one  miles  by  the 
West  Kootenay  Power  and  Light  Company,  and  ap- 
plied by  means  of  about  three  thousand  horse  power  in 
motors  to  the  mines  in  the  vicinity.  Among  the  most 
striking  applications  in  this  camp  is  that  fot  hoisting. 
Se/eral  hoists  are  in  operation,  the  largest  being  driven 
by  a  three  hundred  horse  power  motor,  raising  ore  from 
a  750  foot  level.  The  motor  is  a  three  phase  induction 
machine,  directly  connected  to  a  double  drum  hoist 
capable  of  raising  eight  tons  at  a  speed  of  700  feet  per 
minute.  In  connection  with  the  same  mine  a  com- 
presser  is  driven  by  a  400  h.p.  three  phase  synchronous 
motor.  In  other  mines  in  Rossland  similar  but  smaller 
machinery  is  used  for  the  same  and  many  other  pur- 
poses, and  the  regulation  on  the  lighting  circuits  is 
remarkably  good  when  the  effect  is  considered  of  so 
large  a  motor  load  with  such  variable  demands  as 
hoisting  at  the  end  of  a  thirty-one  mile  transmission 
line. 


It    is    in    the    use   of  electricity    for   the   operation    of 
drills,  coal  cutters,  etc.,  that  questions  may  arise  as   to 
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its  value  as  compared  with  other  powers.  So  far  as  the 
transmission  is  concerned,  it  still  retains  its  superiority, 
and  also  as  regards  its  flexibility  and  general  simplicity, 
but,  although  in  electric  drills  great  advances  have  been 
made  since  their  first  application,  the  air  drill  still  holds 
its  own.  It  should  be  remembered,  however,  that  not 
all  of  the  favor  with  which  the  air  drill  is  regarded  is 
due  to  its  superiority  as  a  mechanism,  but  to  the  per- 
sonal consideration  that  the  exhaust  from  the  drills 
furnishes  fresh  air  to  the  workings,  which  it  is  practic- 
ally impossible  to  obtain  in  such  places  by  the  general 
ventilating  system.  Further  than  this,  consideration 
must  be  paid  to  the  conservatism  of  the  miner  who  is 
used  to  the  vagaries  of  the  air  drill  and  who  does  not 
generally  relish  the  acquiring  of  any  fre^h  knowledge  of 
newer  apparatus,  especially  when  it  does  not  add  to  his 
comfort  under  conditions  which  are  trying  at  the  best. 
The  electric  drills  in  use  may  be  divided  into  rotary  and 
reciprocating  types.  The  first,  by  reason  of  the  direct 
application  of  motors,  appears  to  present  fewer  difficul- 
ties in  construction,  while  the  latter,  in  attempting  to 
imitate  the  percussion  drill  by  the  direct  attraction  of 
solenoids,  introduce  trouble  of  its  own  which  it  may  be 
safely  said  have  not  been  overcome  up  to  the  present. 
Again,  the  more  successful  of  the  latter  class  require 
the  use  of  special  electrical  generators  giving  suitable 
current  waves  which  cannot  be  used  for  the  general 
power  distribution.  It  short,  the  drilling  appears  to  be 
largely  in  the  hands  of  the  air  drill  at  the  present  time, 
in  spite  of  many  attempts  to  displace  it,  and  in  view  of 
past  experience  the  outlook  is  not  at  present  very  hopeful 
for  electric  drilling.  As  regards  coal  cutters,  which  are 
of  considerable  variety,  electricity,  owing  to  its  flexi- 
bility and  simplicity,  can  be  very  readily  applied  with 
success,  and  failures  of  the  cutting  apparatus,  which 
have  been  pretty  frequent  in  the  past,  cannot  be  laid  to 
its  charge.  Several  successful  types  of  electrically 
driven  cutters  are  at  present  in  the  market,  and  as  one 
machine  with  two  operators  will  displace  from  twenty 
to  thirty  men  on  the  coal  face,  these  will  inevitably  be 
more  generally  applied.  The  chief  objection  which  is 
made  to  the  use  of  cutters  is  due  to  the  fact  that,  with 
the  methods  of  laying  out  the  coal  faces  which  are 
adopted  for  hand  cutting,  machine  cutting  brings  down 
the  coal  in  such  quantities  that  it  cannot  be  carried 
away  quickly  enough,  thus  limiting  the  possible  output 
of  the  machine. 

The  most  desirable  system  of  generation  and  distri- 
bution of  electricity  will  obviously  be  one  which  will 
lend  itself  best  to  the  general  requirements,  and  as  it 
may  not  be  possible  to  meet  each  of  the  separate 
demands  in  the  best  manner  with  one  system,  a  com- 
promise may  have  to  be  made,  giving  first  consideration 
to  the  most  important.  For  flexibility,  an  alternating 
system  will  appeal  to  the  engineer  in  most  cases,  and 
owing  to  improvements  in  motors  operated  on  this 
system,  every  requirement  for  mining  work  can  be  met 
with  the  exception  of  traction  and  some  forms  of  drills. 
At  the  present  direct  current  haulage  holds  the  field, 
chiefly  because  the  alternating  motor  has  not  been 
designed  to  meet  the  conditions  imposed  by  mining 
traction,  and  also  because  the  phased  currents  adopted 
require  a  double  trolley  line,  which  in  the  narrow  and 
low  tunnels  would  be  prohibited,  from  its  complication 
and  danger.  The  latter  appears  to  be  the  greater  diffi- 
culty, as  the  application  of  alternating  current  motors 
to  traction  purposes   appears   to   be  solved  for  surface 


tramways,  and  the  special  application  to  mining  work 
should  present  no  insuperable  difficulties.  In  many 
cases  a  direct  current  plant  and  distribution  (which  will 
be  suitable  for  all  purposes)  can  be  used  where  the  dis- 
tances are  not  great  and  where  no  motors  are  to  be 
located  in  gassy  parts  of  the  mines,  but  in  general  the 
low  distribution  voltage  imposed  by  mining  work  heav- 
ily handicaps  the  direct  current.  In  any  case,  for  all 
mining  purposes,  except  traction,  the  alternating  current 
motor  is  more  simple  and  reliable  than  the  direct  cur- 
rent, chiefly  owing  to  the  fact  that  no  commutator  is 
required  which  may  flash,  become  dirty  and  require 
cleaning,  which  no  mining  motor  ever  gets.  It  appears 
probable  that  the  alternating  current  systems  will  pre- 
vail finally  for  all  purposes,  but  at  the  present  a  com- 
posite plant  giving  alternating  and  direct  currents 
appears  to  be  necessary  if  electric  traction  be  required. 
This,  however,  is  not  so  complicated  as  it  looks,  for 
with  double  current  generators  in  the  station  either 
direct  or  alternating  current  can  be  had  without  com- 
plicating the  plant.  As  regards  the  distribution  of 
power,  owing  to  the  adverse  conditions  which  prevail 
in  mining  work  underground,  a  potential  of  more  than  270 
volts  is  not  advisable  on  trolley  wires  which  are  within 
possible  reach  or  on  motors  and  other  appliances  which 
are  to  be  handled.  Owing  to  the  dampness  and  presence 
of  destructive  minerals  in  the  water,  which  is  geneially 
in  evidence,  insulations  are  rapidly  corroded  unless 
thoroughly  protected,  and  it  appears  advisable  in  many 
cases  to  adopt  bare  wires  thoroughly  insulated  from 
ground  and  each  other  by  non-corrodable  supports  for 
the  low  voltage  wiring,  and  armoured  cables  laid  in  dry 
places  and  out  of  reach  for  the  transmission  lines.  The 
use  of  iron  piping  through  which  the  cables  can  be 
drawn  is  usual  in  shafts  and  places  where  injury  might 
occur  through  falling  materials.  In  gassy  mines  safety 
cables  are  sometimes  used  which  are  designed  so  that 
the  circuit  is  opened  at  the  switchboard  in  case  the 
cable  is  cut  by  falling  rocks,  so  that  no  arc  is  formed  in 
the  mine.  These  generally  require  some  form  of 
supplementary  circuit,  which  is  objectionable,  and  it 
appears  that  ordinary  concentric  cables  should  meet  the 
conditions  of  safety  when  it  is  considered  that  it  is 
almost  impossible  to  cut  one  of  these  without  short- 
cir;uiting  the  cable,  which  would  open  the  circuit- 
breaker  in  the  station.  In  gassy  mines,  of  course,  gas 
tight  or  oil  switches  are  used,  and  machines  with  com- 
mutators present  more  elements  of  danger  than  those 
without. 


Summing  up  the  advantages  and  disadvantages  of 
electricity,  steam  and  air,  it  may  be  said  that  steam  dis- 
tribution and  utilization  is  expensive  to  install  and 
maintain,  is  inefficient  by  reason  of  radiation  and  con- 
densation, requires  provision  to  be  made  for  exhaust 
steam,  heats  up  the  mine,  and  rots  the  timbering.  Air 
transmission  and  utilization  of  power  is  greatly  superior 
to  steam,  and  is  generally  used,  but  pipe  lines  are  ex- 
pensive to  install,  their  deterioration  is  great,  and  there 
\9  not  the  requisite  flexibility  to  meet  the  temporary 
character  of  the  installations  in  the  workings.  Further, 
both  of  the  above  systems  must  be  supplemented  by  an 
electric  lighting  plant.  Electricity  for  mining  purposes 
possesses  in  a  remarkable  degree  the  necessary  flexibil- 
ity and  adaptability  to  meet  the  conditions.  Main- 
tenance is  small,  the  attendance  required  is  slight,  and 
the  same  plant  is  used  for  the  lighting  as  for  the  power 
requirements.  The  drill  situation,  however,  is  not 
altogether  satisfactory,  bui  the  time  for  development  of 
that  particular  application  has  been  short,  and  there  is 
good  reason  to  think  that  the  advantages  of  electric 
power  for  all  purposes  will  soon  improve  that  applica- 
tion and  make  it  thoroughly  satisfactory. 
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MR.  JULES  BOURBONNIERE. 

The  features  of  Mr.  Jules  Bourbonniere,  manager 
and  secretary  of  the  Imperial  Electric  Light  Company 
of  Montreal,  are  portrayed  on  this  page.  Mr.  Bour- 
bonniere graduated  with  distinction  from  the  Catholic 
Commercial  Academy  in  Montreal  in  the  year  1884,  and 
immediately  thereafter  engaged  as  bookkeeper  with  the 
firm  of  Mailloux  &  Barsalou,  wholesale  hardware,  Mon- 
treal, which  position  he  occupied  for  four  years.  He 
then  became  manager,  for  two  years,  of  Alfred 
Truteau's  biscuit  factory,  and  after  spending  two  years 
as  secretary-treasurer  of  the  Farnham  Beet  Root  Sugar 
Company  (B,ir.in  Seillieres)  at  P'arnham,  Que.,  under- 
took the  management  of  Israel  Charbonneau's  sash  and 
door  factory  at  Mile  End,  a  suburb  of  Montreal. 

In  May,  1894,  Mr.  Bourbonniere  entered  the  services 
of  the  St.  Jean  Baptiste  Electric  Company,  of  Montreal, 
as  chief  accountant  and  secretary.  When  the  St.  Jean 
Baptiste  Electric  Company  was  re-organized,  in  De- 
cember, 1895,  ^^  ^^s  entrusted  with  the  dual  functions 
of  manager   and   secretary    of    the    new    organization. 


Mr.    JlLES    KOIRHONNIERE. 

called  the  Imperial  Electric  Light  Company,"  which 
position  he  still  retains.  The  above  company,  judging 
by  its  annual  dividends,  is  prospering  financially,  and 
claims  to  have  a  monopoly  of  commercial  lighting  in 
Eastern  Montreal.  Mr.  Bourbonniere  is  only  31  years  of 
age.  He  is  married,  and  has  a  family  of  three  future 
electricians. 

It  is  whispered  that  Mr.  Bourbonniere  has  been 
offered  the  management  of  a  large  water  power  plant. 
We  shall  be  pleased  to  learn  of  his  continued  success. 


NEW  INCANDESCENT  LAMP. 

Edison  has  brought  out  a  new  incandescent  electric 
lamp  for  high  tension  currents.  It  is  made  of  a  mix- 
ture of  rare  earths  in  a  porous  form,  with  carbon  dust. 
The  current,  under  the  high  pressure,  leaps  from  particle 
to  particle  of  the  carbon  dust.  The  earth  used  is 
thoria  or  zirconia,  and  the  whole  is  dipped  in  a  solu- 
tion of  acetate  of  thoria,  so  as  to  make  a  coating  which 
shall  incandesce  brightly  when  the  whole  filament  is 
brought  to  a  high  temperature  by  the  action  of  the 
current.  He  also  makes  filaments  by  impregnating  a 
thread  of  cotton  wool,  carbonising  it,  and  then  thicken- 
ing the  coating  of  oxide  on  it. 


COST  OF  ELECTRICITY  IN  BUILDINGS. 

It  is  generally  assumed  that  electricity  can  be  sup- 
plied to  buildings  more  cheaply  than  it  can  be  generated 
by  isolated  plants,  but  that  this  is  not  always  the  case 
is  shown,  says  the  Engineering  Magazine,  in  a  carefully 
prepared  paper  read  before  the  American  Institute  of 
Electrical  Engineers  by  Mr.  Percival  R.  Moses. 

Mr.  Moses  has  collected  information  from  more  than 
a  hundred  buildings  of  various  sizes  and  types,  and 
from  these  he  has  selected  those  from  which  the  infor- 
mation was  furnished  with  such  a  degree  of  detail  as  to 
render  the  conclusions  reliable.  The  buildings  selected 
include  hotels,  office  buildings,  loft  buildings,  depart- 
ment stores,  and  apartment  houses,  all  in  the  city  of 
New  York,  and  since  liberal  access  to  the  books  of  the 
establishments  was  permitted  the  data  are  of  much 
interest. 

In  the  investigation  of  the  buildings  the  hourly  varia- 
tions in  the  demand  for  light  and  power  were  plotted  in 
the  form  of  curves,  and  in  each  case  a  proportional  allow- 
ance made  for  depreciation,  interest,  and  other  fixed 
charges.  A  typical  building  was  taken  in  each  case, 
and  as  these  cases  include  actual  records  of  the  cost  of 
supplying  the  same  buildings,  under  the  same  condi- 
tions, with  electricity,  both  from  their  own  isolated 
plants  and  by  the  central  station,  it  certainly  appears  as 
if  the  comparisons  have  been  made  upon  a  fair  basis. 

In  considering  the  isolated  plant  it  must  be  remem- 
bered that  in  nearly,  if  not  all,  such  buildings  a  steam 
power  plant  must  be  maintained  in  any  case,  or  at  least 
steam  must  be  used  for  heating,  and  if  the  steam  power 
does  not  provide  sufficient  exhaust  steam  to  warm  the 
building,  live  steam  must  be  used.  The  installation  of 
an  isolated  electrical  plant  is  therefore  only  a  partial 
increase  in  operating  expense,  in  such  cases,  and  not  so 
great  as  it  would  be  if  the  entire  pchver  plant  had  to  be 
placed  solely  for  the  operation  of  the  electric  machinery. 

We  give  here  only  the  conclusions  which  Mr.  Moses 
draws  from  each  building  considered  by  him,  and  the 
full  data  in  each  case  will  be  found  in  his  original  paper. 
Taking  a  table  which  Mr.  Moses  has  prepared  for 
buildings  using  approximately  from  825,000  kilowatt- 
hours  per  annum  down  to  40,000  kilowatt-hours,  he 
shows  that  the  costs  per  kilowatt-hour  for  isolated 
plants  are  as  follows  : 

Large  Hotel 1.66  cents 

Small    Hotel 2.45  " 

Apartments 4-70  " 

Department  Store 2.8';  " 

Small  Store 4.  lo  " 

Large  Office   Building 4.37  " 

Small  Office  Building 5.06  " 

Loft   Building 2.60  " 

When  it  is  understood  that  the  charges  by  the  central 
station  company,  taken  from  the  published  reports,  are, 
on  an  average,  10.6  cents  per  kilowatt-hour,  and  that 
the  cost  of  production  is  about  half  this,  it  appears  that 
under  existing  conditions  in  New  York  the  private  con- 
sumer can  generate  electricity  at  about  the  same  cost, 
or  even  less  cost  than  the  central  company,  and  that 
there  is  a  manifest  economy  in  the  installation  of  the 
isolated  electric  plant. 


The  Lachine  Rapids  Hydraulic  and  Land  Co.  has  within  the 
last  three  months  installed  four  generators  fron  the  works  of  the 
Canadian  General  Electric  Co.,  Peterboro.  These  will  increase 
the  capacity  of  the  plant  by  4,000  h.  p.  The  Lachine  Company 
have  recently  made  some  changes  in  the  Tieihod  of  driving  the 
exciters  at  the  power  house,  they  now  being  driven  bv  independ- 
ent wheels. 
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THE  GAS  ENGINE  VS.  THE  STEAM  ENGINE, 
A  LEADING  manufacture!  of  both  gas  and  steam  engines  holds 
the  opinion  that  a  correct  answer  to  the  question,  what  is  the 
comparative  cost  of  operating  a  gas  engine  and  a  steam  engine 
of  equal  power,  involves  a  special  solution  for  each  individual 
problem.  He  says  :  Considered  solely  as  a  machine  for  con- 
verting the  total  energy  of  the  fuel  into  mechanical  work,  the 
gas  engine  is  far  the  more  efficient.  There  are  gas  engines  in 
operation  which  transform  over  25  per  cent,  of  the  heat  in  the 
fuel  into  useful  work,  while  in  the  very  best  recorded  performance 
of  the  steam  engine  barely  14  per  cent,  of  the  energy  in  the  coal 
burned  has  been  thus  accounted  for,  and  in  the  average  steam 
plant,  not  to  exceed  5  per  cent.  There  are  many  small  plants, 
consisting  of  common  slide  valve  engines,  with  uneconomical 
types  of  boilers,  in  which  less  than  2  per  cent,  of  the  energy  of 
the  coal  burned  is  converted  into  mechanical  work.  At  the  same 
time  it  must  be  remembered  that  a  given  number  of  heat  units 
in  the  form  of  fuel  suitable  for  use  in  a  gas  engine  costs  more 
than  an  equal  number  in  the  shape  of  coal  or  other  ordinary  fuel 
suitable  for  burning  in  a  common  boiler  furnace.  As  a  general 
proposition  it  may  be  assumed  that  in  a  plant  which  operates 
continuously  the  item  of  fuel  alone  will  be  somewhat  greater  for 
the  gas  engine  than  for  an  improved  type  of  modern  steam 
engine,  except  possibly  in  the  case  of  an  engine  running  on  pro- 
ducer gas.     When  the  service  is  of  an  intermittent  nature,  or  the 


THE  VOLTA  STORAGE    BATTERY. 

The  following  description  of  the  Volta  storage  battery  is  found 
in  the  prospectus  of  the  Volta  Electric  Storage  Company,  of  Hamil- 
ton, an  illustration  of  whose  works  is  presented  herewith  : 

The  problem  of  intercepting  and  retaining  elei-trical  energy  is 
receiving  its  latest  and  fullest  development  in  the  adaptation  of 
the  original  pile  of  Volta  to  the  purpose  of  storage.  Of  course, 
the  suggestion  carries  with  it  the  necessity  of  upsetting  and  rear- 
ranging our  ideas  of  storage  battery  coustruction.  The  excess 
of  sulphuric  acid  electrolyte  must  go,  but  with  it  goes  unneces- 
sary weight,  and  one  of  the  greatest  inducements  to  sulphating 
that  any  cell  arrangement  can  offer  to  the  lead  plates  or  grids. 
The  containing  sell  must  go,  but  with  it  goes  also  weight  and 
space.  The  knowledge  that  a  single  plate  may  be  an  element 
must  come,  but  with  it  comes  the  greatest  possible  compactness, 
and  also  an  unlimited  flexibility  of  application  to  all  purposes  for 
which  electrical  energy  can  be  applied.  The  facility  with  which  this 
metallic  plate  construction  of  Volta  lends  itself  to  the.'necessary 
variations  required  tor  the  purpose  of  storage  is  remarkable.  In 
fact,  it  largely  consists  in  the  constructing  of  the  reservoir.  The 
porous  lead  as  applied  is  the  analogue  of  the  zinc,  and  the  lead 
plate  that  of  the  copper,  or  the  conducting  side  of  the  disk.  It 
only  remains,  therefore,  to  increase  the  capacity  of  the  porous 
lead  so  as  to  absorb  more^^hydrogen,  and  to  add  the  peroxide  to 
the  face  of  the  opposite  side  of  the  sheet  lead,  to  enable  it    to   ab- 


WoRKs  of'the". Volta  Electric  Storage  Co.,  HamiltoiN,  Ont. 


power  is  required  only  for  a  comparatively  short  time  each  day, 
this  difference  in  favor  of  the  steam  engine  becomes  less,  and 
may  even  become  a  balance  in  favor  of  the  gas  engine,  for  the 
reason  that  in  the  gas  engine  plant  there  are  no  '  stand-by  losses,' 
i.e.,  radiation  and  leakage  when  standing  idle  under  full  steam 
pressure,  and  coal  burned  in  banking  fires  and  raising  steam. 
With  the  gas  engine  the  fuel  expense  starts  and  stops  with  the 
engine.  But  the  fuel  cost  is  only  one  item  in  the  cost  of  produc- 
ing power.  One  must  consider  the  value  of  the  additional  space 
and  buildings  required  for  a  boiler  plant  ;  the  cost  ot  a  stack  ; 
depreciation,  repairs  and  insurance  on  a  boiler  plant.  The  gas 
engine  has  a  field  of  its  own  which  cannot  be  occupied  by  the 
steam  engine,  and  there  is  no  immediate  prospect  of  the  gas 
engine  seriously  encroaching  on  the  legitimate  field  of  the  steam 
engine. 


The  Sherbrooke  Gas  and  Electric  Co.,  Sherbrooke,  Que.,  are 
increasingtheir  station  capacity,  and  have  placed  an  order  with 
the  Royal  Electric  Co.,  of  Montreal,  for  a  500  k.w.  S.K.C.  two 
phase  inductor  type  generator. 

.A  unique  blotter  has  been  sent  out  bearing  the  compliments 
of  Messrs.  Sadler  &  Haworth,  manufacturers  of  oak  tanned 
leather  belting,  Toronto  and  Montreal.  The  blotters  are  held 
together  by  a  celluloid  button  bearing  an  illustration  of  the  Union 
Jack,  while  the  name  of  the  firm  is  inscribed  on  a  fine  sheet  of 
celluloid  covering  the  blotters. 


sorb  more  oxygen  ;  and  then  to  place  between  contiguous  plates 
a  moisture-absorbing  material  of  sufficient  capacity  to  furnish  the 
electrolyte  for  producing  the  gases  ;  and  the  thing  is 
accomplished.  Theoretically,  therefore,  we  should  expect  to 
find  more  electrical  energy  per  too  lbs.  of  weight  carried,  and 
per  cubic  foot  of  space  occupied,  in  such  a  reservoir  than  in  one 
constructed  on  the  plan  of  Plante  and  Faure,  or  in  any  other  var- 
iation of  the  two  volt  Plante  type. 

An  inspection  of  the  accompanying  illustrations  will  serve  to 
certify  us  that  the  theoretical  presumption  is  well  borne  out  by 
facts.  In  the  first  place,  there  is  no  containing  cell  used  in  this 
high  tension  construction,  whereas  in  the  Plante  there  must  be 
one  containing  cell  for  every  two  volt  element.  This  con- 
taining cell,  of  course,  must  be  greater  than  the  mere  super- 
fices  of  the  element  ;  and  we  also  know  that  this  space  must 
be  filled  with  electrolyte.  This  combination  increases  both 
space  and  weight.  Again,  in  each  cell  of  the  Plante  type, 
there  must  be  two  lead  terminals,  carried  well  up  above  the 
surface  of  the  acid,  taking  up  still  further  space.  In  the 
high  tension  pile,  on  the  other  hand,  these  are  eliminated  ; 
there  being  but  two  terminals  even  should  the  potential  of  the  pile 
be  carried  to  100  or  more  volts.  In  the  illustration  shown  the  nor- 
mal potential  is  28  volts,  while  there  are  but  two  terminals — one 
from  the  bottom  plate,  "the  positive,"  and  one  from  the  top  plate, 
"  the  negative."  The  path  of  the  charging  current  is  from  the 
positive  up,  directly  through  the  pile  to  the  negative.     This  pile. 
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with  an  energy  capacity  of  100  ampere  liours,  and  2S  volts  normal 
potential,  is  contained  in  a  space  1 1  ji:  inches  wide  by  jS  inches  in 
length  and  11  inches  in  height,  equal  to  a  little  more  than  two 
cubic  feet,  for  approximately  four  h.  p.  hours  of  energy,  and  with 
a  weight  of  240  lbs.  total,  or  one  h.p.  for  every  60  lbs.  of  weight 
carried.  Where  piles  are  built  in  larger  units,  both  weight  and 
space  are  reduced  still  further.  Four  such,  piles  occupying  a 
space  28  inches  wide  by  44  inches  long  and  1 1 
inches  high  will  furnish  current  for  twelve  16 
candle  power  iio  volt  lamps  for  15  hours. 
In  other  words,  a  space  28  inches  wide  and 
less  than  four  feet  long  and  1 2  inches  high 
will  furnish  sufficient  room  for  holding  a  bat- 
tery to  light  an  ordinary  building  burning  12 
lamps  5  nights  of  3  hours  each.  The  cost 
also,  in  proportion  to  ordinary  storage 
plants,  is  very  greatly  reduced,  such  a  plant 
costing  the  user  $-'40. 

The  accompanying  plates  show  two  curves. 
Fig.  2  representing  the  drop  in  potential 
of  a  single  plate,  or  element,  of  this  size 
during  a  discharge  of  too  ampere  hours,  at  a 

7  ampere  rate  ;  the  second.  Fig.  3,  representing  a  curve  for  the 
entire  pile  during  the  same  discharge,  showing  a  drop  of  2  8/10 
volts  for  the  entire  pile,  or  2/10  per  plate  or  element.  This  cut 
also  shows  the  kinetic  value  of  the  pile  in  h.  p.  hours. 

Among  the  noteworthy  peculiarities  of  the  high  tension  pile  is, 
first,  the  fact  that  each  plate  is  an  element  in  itself,  having  a  posi- 
tive condition  on  one  side  of  the  plate  and  a  negative  condition  on 


utilized.  They  are  just  now  moving  into  their  new  building,  from 
which  they  expect  to  supply  the  Dominion  of  Canada  and  also  do 
a  large  export  business. 


."Articles  of  incorporation    have   been  filed  for  a  company   which 
purposes  operating  electric  and  steam    railways    in    Cuba.     This 


The  Volta  Storage  Battery. 
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the  other  side,  for  the  potential  difference  in  a  plate  at  full  charge 
of  2  2/10  volts  from  the  surface  of  the  positive  active  ma- 
terial to  the  surface  of  the  negative  active  material.  When, 
therefore,  in  a  well  constructed  pile  the  circuit  is  disconnected, 
that  is,  the  outside  circuit  unclosed,  it  is  an  impossibility  to  dis- 
charge a  single  plate,  because  the  points  of  potential  difT^'i  ence  are 
separated  by  the  metal  plate,  a  solid  septum  through  uhich  the 
necessary  translation  of  ions  is  impos- 
sible. W^hen,  however,  the  outside  cir- 
cuit is  closed,  then  the  potential  differ- 
ence is  along  the  line  of  that  circuit 
from  the  positive  terminal  of  the  pile  to 
its  negative,  and  the  electrical  action 
and  molecular  interchange  is  between 
the  opposite  sides  of  adjacent  plates. 
Antoher  peculiarity  of  this  battery  is 
that  the  fumes,  which  are  an  unavoid- 
able and  never  failing  attendant  upon 
the  Plante  type  of  battery,  compelling 
its  installation  in  separate  and  specially 
prepared  apartments,  and  often  at 
great  expense,  are  entirely  absent,  so 
that  it  is  practicable  to  set  it  up  in  a 
machine    shop,    or  even    a  living  room  1        Z        3 

without   injurious    results   to  person  or 
property.    The  value  of  this  last  feature 

cannot  be  overestimated,  and  taken  in  connection  with  its  great 
compactness,  its  comparatively  light  weight  and  its  small  cost, 
it  completes  the  list  of  desirable  qualities  which  go  to  make 
up  the  perfect  storage  plant  for  the  markets  of  the  world. 

The  Volta  Electric  Storage  Co.,  Ltd.,  of  Hamilton,  Canada,  are 
introducing  these  batteries  for  all  such  uses  as  indicated  above, 
and  for   every   other  purpose   for   which   electric    current  can    be 


company  has  a  capital  of  $8,000,000,  and  one    of    the    chief  pro- 
moters is  Sir  William  Van  Home. 

H.  Walker  &  Sons,  of  Walkerville,  Ont.,  have  given  a  contract 
to  the  Michigan  Electrical  Co.,  of  Detroit,  for  what  is  expected  to 
be  the  most  elaborate  sign  on  the  American  continent.  For  the 
purposes  of  the  sign,  a  separate  iron  structure  on  the  river  front, 
in  rear  of  the  offices  of  the  firm,  is  being  built.  Between  4,000 
and  5,000  four-candle  power  incandescent  lights  will  be  used. 
The  letters  will  be  clear,  while  colored  lights  will  be  shown  in  the 
border.  It  is  estimated  that  100  h.p.  will  be  required  to  operate 
the  lights. 

An  exhibition  will  be  made  in  the  Art  Museum  within  a  week  or 
so  of  the  result  of  work  done  by  local  students  in  the  Interna- 
tional Correspondence  School  of  Scranton,  Pa.  This  exhibition 
will  be  of  special  interest  to  local  people,  showing  how  far  com- 
paratively uneducated  people  may  progress  by  improving  spare 
moments  in  the  study  of  lines  of  work  in  which  they  desire  to 
perfect  themselves.  The  Correspondence  Schools  interested  in 
this  exhibition  have  a  remarkable  following  in  this  city,  over  600 
persons  being  enrolled  as  students  here.  The  work  covers  almost 
every  line  in  which  working  people  are  interested.  An  ambitious 
young  man  who  has  been  forced  to  slight  his  common  school 
education,  turns  to  the  courses  offered  by  these  schools,  and, 
selecting  the  one  in  which  he  is  most  interested,  begins  the  study. 
The  plan  of  the  courses  pre-supposes  only  the  ability  to  read  and 
write.  The  first  work  is  elementary,  and  the  progress  is  gradual 
and  possible  only  by  becoming  perfect  in  what  has  preceded. 
The  student  goes  through  the  course,  and  at  such  a  time  as  he 
completes  the  work  receives  a  diploma,  and  the  management  of 
the  schools  is  also  interested  in  securing  for  the  graduate  better 
employment  in  keeping  with  his  proficiency.  The  exhibition  is 
made  in    the  Art    Museum  at  the  suggestion  of  the  City  Library 
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.Association.  In  connection  with  the  drawings,  which  will  be 
largely  of  mechanical  and  architectural  designs,  the  city  library 
will  have  several  shelves  of  books  that  are  useful  for  reference  in 
connection  with  the  course  given  by  the  schools.  It  is  hoped  that 
those  pursuing  the  studies  may  be  interested  in  coming  more 
frequently  to  the  library. — Springfield  Republican,  March  26, 
1900. 


CflflflDifilJ     BLiBCTI?ICfili     NEWS 


May,   igoo 


COKE  AS  A  STEAM  FUEL. 

The  advantag^es  of  coke  over  coal  as  a  fuel  forgeneialing  steam 
were  discussed  at  the  Montreal  meeting  of  the  Cotton  Manufac- 
turers'  Association  by  Arthur  C.  Freeman,  of  Waltham,  Mass., 
who  offered  the  following  suggestions  as  useful  in  learning  its 
management  : 

(i).  In  building  the  fire,  put  the  coke  on  lightly  and  often,  until 
the  fire  is  7  or  8  inches  thick  ;  an  8-inch  fire  will  make  steam 
much  better  than  a    heavier  one. 

(2).  It  is  better  not  to  disturb  the  top  of  a  coke  fire,  therefore 
when  firing  spread  the  fuel  evenly,  so  as  to  keep  the  fire  level. 

(3).  Shaking  bars  are  very  suitable  for  burning  coke,  and  they 
should  be  shaken  frequently.  If  dead  bars  are  used,  a  light 
poker  should  be  run  under  the  fire  frequently  to  keep  clinkers  from 
clinging  to  the  grate,  and  to  keep  them  broken  up.  A  poker  is 
better  than  a  slice  bar  for  this  purpose,  as  it  is  lighter  and  more 
easily  handled.  The  object  is  not  to  bar  up  the  fire,  but  to  detach 
small  pieces  of  clinker  and  prevent  them  from  forming  and  running 
together. 

(4).  It  is  advisable  to  keep  water  in  the  ash  pit,  or  to  introduce 
a  jet  of  steam. 

In  support  of  his  position,  Mr.  Freeman  presented  the  result  of 
a  test  made  by  the  Mutual  Boiler  Insurance  Company  of  Boston 
on  the  comparative  evaporative  powers  of  coals  and  coke  compar- 
ed with  the  best  soft  coals. 


FRICTION  ON  STEAM  PACKINGS. 

Before  the  meeting  of  the  American  Society  of  Mech- 
anical Engineers  in  December,  1899,  Mr.  C.  H.  Benja- 
min, of  Cleveland,  Ohio,  read  a  paper  on  the  above  sub- 
ject, describing  some  experiments  made  at  the  Case 
school  with  several  varieties  of  packings.  He  gives 
four  tables  showing  the  results,  which  we  reproduce,  to- 
gether with  his  comment  and  general  coi^clusions. 

Table  I  gives  a  summary  of  the  results,  showing  the 
average  horse-power  consumed  by  each  packing  box 
at  varying  pressures,  and,  for  purpose  of  comparison, 
the  power  at  50  pounds  pressure  of  steam.  The  friction 
of  the  machine  has  been  reducted. 

Table  II  shows  the  effect  of  tightening  the  gland  nuts 
on  the  friction  of  the  packing,  and  also  the  effect  of  oil- 
ing the  rod. 

In  most  of  the  experiments  detailed  in  Table  I  the  nuts 
were  tightened  with  the  fingers  only,  and  then  just  en- 
ough to  prevent  leakage,  and  no  lubricant  was  used  ex- 
cept that  incorporated  in  the  packing  itself.  With  some 
of  the  dry  rubber  packings  it  was  necessary  to  use  oil 
from  the  first.  A  good  quality  of  cylinder  oil  was  ap- 
plied. 

The  effect  of  varying  the  steam  pressure  is  best  shown 
graphically,  as  in  Tables  III  and  IV.  The  numbers  at 
the  ends  of  the  lines  correspond  to  numbers  used  in  the 
the  other  tables.  The  ordinates  indicate  the  steam 
pressures  observed,  while  the  abscissas  represent  the 
horse-power  cosnumed  by  each  box.  The  points  where 
these  lines  cut  the  line  of  50  pounds  pressure  are  those 
used  for  comparison  of  the  different  packings.  It  will 
be  seen  that  the  friction  varies  with  the  pressure  in  ap- 
proximately straight  line  ratios  in  many  of  the  cases. 

GENERAL    CONCLUSIONS. 

1.  That  the  softer  rubber  and  graphite  packings, 
which  are  self-adjusting  and  self-lubricating,  as  in  Nos. 
2i  3.  7i  8,  and  11,  consume  less  power  than  the  harder 
varieties.  No.  17,  the  old  braided  flax  style,  gave  very 
good  results. 

2.  ".  That  oiling  the  rod  willjreduce  the  friction  with 
any  packing. 

3.  That  there  is  almost  no  limit  to  the  loss  caused 
by  the  injudicious  use  of  the  monkey-wrench. 

4.  That  the  power  loss  varies   almost    directly    with 


the  steam  pressure  in  the  harder  varieties,  while  it  is 
approximately  constant  with  the  softer  kinds. 

The  diameter  of  rod  used — two  inches — would  be 
appropriate  for  engines  of  from  50  to  ido  horse-power. 
The  piston  speed  was  about  140  feet  per  minute  in  the 
experiments,  and  the  horse  power  varied  from  .036  to 
.400  at  50  pounds  steam  pressure,  with  a  safe  average 
for  the  softer  class  of  packings  of  .07  horse-power. 

At  a  piston  speed  of  600  feet  per  minute,  the  same 
friction  would  give  a  loss  of  from  .154  to  1.71  with  a 
working  average  of  .30  horse-power,  at  a  mean  steam 
pressure  of  50  pounds. 
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Mr.  W.  T.  Steward,  E.E.,  of  Toronto,  has  furnished  the  town 
council  of  Woodstock,  Ont.,  with  a  valuation  of  the  electric  light 
plant  there,  also  an  estimate  of  the  cost  of  the  installation  of  new 
and  up-to-date  machinery.  The  council  contemplate  municipal 
ownership  and  the  remodelling  of  the  plant. 
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THE  DEVELOPMENT  OF  INTERIOR  CONDUIT. 

A  FEW  years  ago  saw  the  advent  of  iron  electrical  contluil  ; 
and  while  the  welcome  extended  was  not  enthusiastic,  yet  the 
superiority  of  the  tube  over  the  asphaltic  paper  raceway  was  so 
manifest  that  electrical  engineers  soon  came  to  demand  such  an 
installation  in  all  high  class  systems.  Since  the  old  time  tube, 
whose  part  was  purely  one  of  insulation,  we  have  advanced  to  the 
tube  the  whole  object  of  which  is  protection  to  the  wire,  insulation 
being  placed  where  it  is  most    serviceable,  viz.,  on  the  wire  itself. 

The  mechanically  strong  raceway  for  electrical  conductors  was 
a  gradual  but  rapid  growth,  progress  in  this  branch  of  the  elec- 
trical field  being  forced  by  real  necessity  ;  it  was  found  that  pro- 
tection to  the  wire  from  external  mechanical  injury  was  required, 
and  along  that  line  went  development.  The  conduit  first  in  use 
was  composed  of  paper,  which  tube  was  later  placed  on  the  mar- 
ket encased  in  thin  sheet  brass.  This  was  a  step  consistent  with 
the  purpose  lo  which  conduit  was  put.  But  brass  proved  inef- 
fectual, and  later  a  conduit  was  introduced  which  for  a  short  time 
acknowledged  no  superior  ;  this  tube,  called  "  Arniorite,"  is  yet 
being  used  in  large  quantities,  a  few  engineers  preferring  a  com- 
bination of  insulating  and  protecting  qualities  in  the  raceway.  In 
construction,  "Armorile"  conduit  is  peculiar,  a  description  of 
which  is  as  follows  :  The  lining  is  made  from  live  kiln  dried  bass- 
wood,  cut  with  tongue  and  groove  in  two  semi-cylindrical  sec- 
tions. These  sections  are  then  treated  under  pressure  with  a 
product  of  petroleum,  which  operation  causes  the  liquid  to  pene- 
trate the  pores  of  the  wood,  thus  destroying  the  active  properties 
and  excluding  gases  and  moisture.  The  two  sections  of  wood 
are  then  placed  together  (over  a  mandrel),  forming  a  complete 
tube,  and  forced  into  a  steel  armor.  The  object  in  putting  the 
wooden  tube  within  the  iron  in  two  sections  is  that  the  conduit 
may  easily  bend  to  any  angle  without  affecting  the  pipe  or  wood 
lining.  During  the  early  days  of  the  manufacture  of  this  conduit, 
the  steel  armor  was  a  very  light  pipe  ;  but  the  electrical  trade  re- 
quired a  stronger  tube,  consequently  the  light  armored  type  was 
abandoned  and  a  conduit  manufactured  embracing  more  rigidity 
and  strength.  This  was  accomplished  by  cutting  the  wood  lining 
for  a  heavier  gauge  pipe  and  encasing  same  in  a  tube  of  the 
thickness  and  strength  of  theordinary  form  of  commercial  gas  pipe. 

Finally,  crowning  the  efforts  in  this  line,  was  the  introduction 
of  "  Loricated  "  conduit,  a  strong  iron  pipe,  coated  both  on 
internal  and  external  surfaces  with  a  glass-like  non-fused  enamel. 
To  this  point  has  improvement  in  interior  conduits  advanced. 
And,  judging  by  the  satisfaction  evidenced  wherever  this 
enameled  tube  has  been  installed,  an  improvement  is  not  desired, 
if,  indeed,  improvement  is  possible.  It  is  claimed  that  the  highest 
class  work  and  the  most  secure  system  of  wiring  is  obtained  by 
the  use  of  enameled  iron  armored  conduit,  and  that  "  Loricated  " 
conduit  is  installed  in  all  the  monster  buildings  erected  to-day, 
buildings  on  which  are  engineering  marvels  and  which  are  as 
nearly  perfect  as  the  science  of  the  times  can  devise.  Limiting 
electrical  energy  to  its  proper  channel  is  now  a  problem  solved  ; 
the  wire  is  carefully  braided,  the  conductor  then  bemg  drawn  into 
a  protecting  raceway  of  enameled  conduit,  of  the  strength  as 
above  explained. 

The  protectory  capacity  of  the  conduit  may  for  convenience  in 
considering  the  subject  be  stated  to  be,  firstly,  in  shielding  the 
wire  from  mechanical  injury,  which  might  be  caused  by  external 
agencies  ;  secondly,  in  offering  fireproof  protection  from  the  wire 
which  may  become  heated  ;  thirdly,  in  affording  the  installer  with 
a  smooth  interior  to  the  raceway  into  which  the  wires  may 
readily  be  drawn  without  in  any  way  tearing  or  otherwise  injuring 
I  he  braiding  of  the  wire.  In  encasing  the  wire  within  an  iron 
lube  of  the  thickness  and  strength  of  commercial  gas  pipe,  we 
have  manifestly  a  sufficient  protection  to  the  wire  from  trowels, 
hatchets,  nails  and  the  like,  to  injury  from  which  articles  the  un- 
protected wire  would  be  subject  at  installation.  The  rigid  pipe  at 
no  point  on  its  sur/ace  offers  an  opening  to  a  pointed  tool,  the 
smooth  rounding  surface  turning  the  force  of  the  blow  from  any 
instrument  which  might  be  directed  towards  the  conduit.  In  this 
particular  it  is  claimed  to  be  in  striking  contrast  with  the  flexible 
iron  conduit,  which  at  each  unit  of  its  length  is  said  to  present  a 
crack  or  opening  which  will  engage  any  point  striking  it,  allowing 
danger  to  creep  near  the  wire 

As  to  offering  fireproof  protection  from  any  wire  which  may  be- 
come heated,  this  point  needs  no  enlargement  ;  the  fact  is  quite 
evident.  It  is  apparent  that  most  perfect  results  must  necessarily 
be  had  in  practice  with  the  use  of  this  superior  type  of  enameled 
conduit. 

One  of  the  essential  features  of  a  perfectly  safe  electrical  con- 
duit is  a  smooth  interior.     This  required  smoothness,    the  manu- 


facturers claim,  is  found  most  perfectly  in  a  rigid  enameled  tube, 
as  in  tubes  of  other  descriptions  smooth  and  continuous  surface  is 
sometimes  sacrificed  in  obtaining  flexible,  insulating  and  other 
unnecessary  qualities.  Slight  observation  will  show  to  what  extent 
a  strip  of  steel  or  other  metal  wound  in  the  form  of  a  tube  will 
cause  an  uneven  interior  surface  ;  and  to  a  slighl  extent  the  same 
fault  is  experienced  in  tubes  which  are  lined  with  spirally  wound 
paper,  sheet  rubber  or  other  materials.  A  tube  in  the  form  of  a 
gas  pipe  perfectly  cleaned  from  burrs,  scale  and  other  imperfec- 
tions (incident  to  pipe  in  the  crude  shape),  the  cleaned  surface 
then  being  specially  treated  and  prepared  and  finally  enameled, 
as  in  the  manufacture  of  "Loricated"  electrical  conduit,  furnishes 
not  only  a  safe  installation  for  carrying  electrical  conductors,  but 
.ilso  gives — what  may  not  be  of  prime  necessity,  but  is  an  item  of 
importance  in  figuring  cost — ease  in  construction  and  facility  in 
drawing  in  the  wire.  In  a  tube  of  such  description  there  is  no 
buckling,  no  drawing  away  from  the  wall  or  straighteiiing  at  the 
bends  during  installation,  no  splintering  or  loosening  of  a  lining, 
no  openings  allowing  entrance  of  moisture  or  particles  of  cement 
and  like  deteriorating  agents  to  destroy  the  insullation  of  the 
wire,  no  projecting  burrs  or  slivers  of  iron  to  tear  the  insullation, 
in  short,  no  undesirable  features  ;  and  after  the  wire  is  run  safety 
is  assured. 

Messrs.  Munderloh  &  Co.,  61  St.  Sulpice  Si.,  Montreal,  Que., 
one  of  the  leading  electrical  supply  houses  in  Canada,  advise  us 
that  electrical  conduit  has  been  a  matter  of  serious  consideration 
with  them,  and  that  they  have  found  the  trade  call  principally  for 
the  enameled  type  of  conduit,  the  "  Loricated  "  conduit,  a  pro- 
duct of  the  Safety-Armorite  Conduit  Company,  Rankin  Station, 
Penna.,  being  generally  used  in  high  class  installations.  As  a 
consequence,  this  is  the  only  conduit  they  choose  to  handle.  They 
have  made  such  arrangements  with  the  manufacturers  that  their 
stock  is  kept  constantly  replenished.  They  state  that  they  hold 
the  conduit  trade  of  Canada  (which  is  constantly  growing  to 
large  proportions),  and  that  they  can  lay  electrical  conduit  down 
in  any  pari  of  the  country  at  most  liberal  terms. 


ABOUT  CONDENSERS. 

In  arranging  for  jet  condensation  with  engines  of  ordinary 
dimensions,  it  is  necessary  to  use  considerable  caution,  says  the 
American  Machinist,  as  by  reason  of  the  short  time  required  to 
overflow  there  is  danger  of  water  backing  up  into  the  cylinder  at 
stopping,  or  slowing  down,  and  in  such  a  case  a  breakdown  is 
likely  to  occur  on  again  starting  ahead. 

It  is  not  always  convenient  to  arrange  the  injection  valve 
within  such  range  of  the  throttle  that  it  can  be  at  once  closed  on 
slacking  the  speed,  and  even  where  it  is  so  placed  it  is  much 
more  satisfactory  to  provide  against  flooding  in  a  way  that  allows 
the  valve  to  remain  at  normal  opening,  as  the  injection  requires 
some  attention  to  properly  readjust  after  being  once  changed. 

The  best  all-round  method  of  accomplishing  the  desired  result 
is  to  place  a  float  in  the  condenser,  an  air  cock  being  operated  by 
the  lever  when  water  rises  above  a  safety  point.  This  ariange- 
ment  relieves  the  engineer  of  all  anxiety,  his  only  responsibility 
being  to  see  that  the  apparatui'  is  niaiutained  in  proper  repair 
and  working  condition. 

If  a  float  cannot  be  used,  a  simple  air  cock,  worked  from  near 
the  engine  throttle,  will  be  found  the  next  best  device,  as  by  a 
turn  of  the  hand  wheel  at  slowing  down  air  enters  the  condenser 
and  holds  the  condensation  water  back  without  necessitating  the 
closing  of  the  injection  valve. 

The  class  of  engine  known  as  "  high-pressure  condensing,"  in 
which  there  is  no  vacuum  under  normal  conditions — the  exhaust 
steam  being  simply  discharged  into  a  tank  of  feed  water  for  the 
purpose  of  heating  the  latter — should  be  supplied  with  a  float  and 
air  cock,  as  on  stopping  the  steam  in  cylinder  on  exhaust  side  of 
piston  is  liable  to  condense,  and  in  that  case,  unless  proper  pro- 
vision has  been  made  to  prevent  it  the  feed  water  in  tank  will 
block  up  m  the  engine  and  possibly  fracture  the  cylinder  head 
when  steam  is  again  turned  on. 

The  use  of  a  float  in  either  type  of  engine  prevents  flooding  due 
to  the  pumps  failing  to  function  properly. 

Air-pump  valves  are  often  found  broken,  if  of  .net.al,  or  torn,  if 
of  the  soft  rubber  so  often  used,  and  in  such  cases  the  pump  is 
likely  to  fail  to  clear  the  condenser. 

Foreign  substances,  waste,  chips,  etc.,  are  very  often  jammed 
in  the  passages,  and  where  the  valves  open  downward — hanging 
— held  to  their  seats  by  springs,  the  stud  nuts  are  liable  to  work 
loose,  letting  the  valves  fall  into  the  chamber  below.  For  this 
reason  pumps  should  be  designed  with  lifting  valves  only,  in 
which  type  the  springs  can  be  much  lighter,  and  the  seating  is  far 
more  satisfactory  than  where  both  the  weight  of  valve  and 
column  of  water  must  be  balanced  by  the  stiffness  of  a  wire  coil. 
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EXAMINATION   QUESTIONS. 

W.   H.   Wakfman.  in  The  Tradesmiin. 
C(ontinued  from  April  issue.) 

49.  How  do  you  determine  the  capacity  of  a  pump  ? 

A. — Multiply  the  area  of  the  piston  by  the  stroke  (both  in  inches) 
and  by  the  number  of  strokes  per  minute.  Multiply  the  area  of 
piston-rod  by  the  lengfth  of  stroke,  and  by  one-half  the  number  of 
strokes  per  minute.  Subtract  this  from  the  above,  and  the  re- 
mainder will  be  the  capacity  of  the  pump  in  cubic  inches,  assum- 
ing it  to  be  an  ordinary  steam  pump.  Divide  by  231,  and  the 
result  will  be  the  number  of  United  States  gallons  discharged  by 
the  pump,  provided  there  is  no  "  slip  "  ;  but  the  amount  of  water 
actually  delivered  will  be  less  than  the  above  calculation  calls  for, 
on  account  of  the  "  slip,"  which  varies  with  the  kind  of  pump  and 
its  condition. 

50.  When  piping  up  a  pump,  which  valve  would  you  put  next  to  the 
boiler  on  the  discharge  pipe,  and  why  ? 

A. —  The  stop-valve  should  always  be  put  nearest  the  boiler,  in  order 
that  the  engineer  may  shut  06F  the  pressure  when  necessary  to  examine 
or  repair  the  check  valve. 

51.  What  is  a  British  Thermal  Unit  ? 

A. — The  amount  of  heat  necessaiy  to  raise  the  temperature  of  one 
pound  of  water  one  degree  Fah. 

52.  The  stroke  of  an  engine  is  4S  inches  and  the  cutoff  takes  place 
at  eight  inches.     What  is  the  ratio  of  expansion  ? 

A. — Six. 

53.  The  initial  pressure  on  a  piston  is  80  pounds,  and  the  terminal  pres- 
sure is  20  pounds,  both  absolute.     What  is  the  ratio  of  expansion  ? 

A. — Four. 

54.  The  initial  pressure  on  the  piston  of  an  engine  is  95  pounds  and 
the  terminal  pressure  7  pounds,  both  by  the  gauge.  What  is  the  ratio 
of  expansion  and  how  is  it  calculated  ? 

A. — This  will  depend  upon  the  location,  as  the  elevation  above  the 
sea  will  affect  the  result.  In  such  cases  it  is  customary  to  assume  that 
the  engine  is  at  sea  level,  and  to  take  the  atmospheric  pressure  at  15 
pounds  per  square  inch,  which  must  be  added  to  both  the  pressures 
given,  making  them  1 10  and  22  respectively.  Dividing  the  former  by 
the  latter  shows  that  the  ratio  of  expansion  is  five. 

55.  If  the  clearance  is  taken  into  account,  how  does  it  affect  the 
result  ? 

A. — It  gives  a  lower  rate,  because  the  amount  must  be  added  to  the 
stroke  and  also  to  the  point  of  cut  off.  It  is  not  taken  into  account  when 
calculating  the  ratio  by  pressures. 

56.  Give  five  reasons  for  pounding  in  steam  engines  ? 

A. — Lost  motion  in  the  bearings,  loose  and  worn  piston  rings,  lack 
of  compression,  insufiicient  depth  of  counterbore,  and  a  piston  that  is 
loose  on  the  rod. 

57.  What  is  lap  on  a  valve  ? 

A.— The  amount  that  it  laps  over  its  ports. 

58.  How  many  kinds  of  lap  are  there,  and  what  are  they  :■ 

A Two  ;  inside  and  outside.  The  former  means  the  amount  to- 
wards the  centre  of  valve,  and  the  latter  refers  to  the  amount  at  the  end 
of  it. 

59.  What  is  meant  by  the  lead  of  a  valve  ? 

A.  — The  amount  that  it  is  open  when  the  engine  is  on  a  centre. 

60.  What  is  a  port  on  a  steam  engine  ? 

A. — A  passage  to  admit  steam  to  and  exhaust  it  from  a  cylinder. 

61.  What  are  the  larger  on  a  Corliss  engme,  the  steam  or  the  ex- 
haust ports  ? 

A. — The  exhaust  ports  are  usually  the  larger,  in  order  to  allow  the 
steam  to  escape  without  unnecessary  back  pressure. 

62.  Why  are  feed  water  heaters  used  ? 

A.  — In  order  to  save  heat  by  heating  the  feed  water  with  exhaust,  or 
waste  steam,  and  to  prevent  unequal  contraction  of  boiler  plates  due  to 
feeding  cold  water. 

63.  If  you  were  obliged  to  feed  cold  water  into  a  boiler,  how  would 
you  have  the  feed  pipe  arranged  ? 

A. — Such  a  practice  should  be  condemned  on  every  convenient 
occasion,  but  if  it  must  be  resorted  to  temporarily,  the  feed  pipe  should 
be  continued  into  the  body  of  water  in  the  boiler,  so  as  to  avoid  dis- 
charging it  directly  on  to  the  plates. 

64.  Give  four  reasons  for  the  failure  of  pumps  to  work  ? 

A. — Failure  of  the  water  supply  ;  leak  in  the  suction  pipe  ;  valves 
that  do  not  seat  properly  ;  and  a  piston  that  is  worn  so  that  the  water 
slips  by  it. 


65.  Give  two  reasons  for  the  failure  of  injectors  to  deliver  water 
gainst  pressure  ? 

A. — If  there  is  a  leak  in  the  suction  pipe,  air  will  enter  and  prevent 
the  delivery  of  water,  allhough  it  may  not  prevent  the  water  from 
coming  to  the  injector.  If  the  water  is  so  hot  that  it  cannot  condense 
the  steam,  the  injector  will  not  work  against  pressure. 

66.  Which  is  the  heavier,  a  cubic  foot  of  water  at  40  degrees  or  a 
cubic  foot  of  water  at  210  degrees  Fah.  ? 

A. — The  cubic  foot  of  water  at  40  degrees,  because  as  heat  is  added 
raising  the  temperature  above  40  degrees,  the  water  expands  and  conse- 
quently becomes  lighter. 

67.  A  column  of  water  is  60  feet  high.  How  much  pressure  per 
square  inch  is  on  the  base  of  it  ? 

A. — The  temperature  will  make  some  difference,  but  in  all  such 
examples  it  is  customary  to  assume  that  it  is  about  60  degrees,  in  which 
case  the  pressure  is  found  by  multiplying  the  height  by  .434  and  6OX.434 
equals  26  pounds. 

68.  What  is  heat  ? 

A.  — Heat  is  a  form  of  motion. 

69.  The  fly  wheel  on  an  engine  is  6  feet  in  diameter  and  revolves  210 
times  per  minute.  The  main  belt  transmits  power  to  a  pulley  on  the 
jack  shaft  that  is  4  feet  in  diameter.     What  is  the  speed  of  jack  shaft. 

A. — Three  hundred  and  fifteen  revolutions  per  minute.  It  is  found  by 
multiplying  the  speed  of  the  fly  wheel  by  its  diameter  and  dividing  by 
diameter  of  pulley  on  jack  shaft. 

70.  The  fly  wheel  on  an  engine  is  18  feet  in  diameter  and  revolves  65 
times  per  minute.     What  is  the  speed  of  the  main  belt  ? 

A. — Three  thousand  six  hundred  and  seventy-five  feet.  It  is  found 
by  multiplying  the  diameter  of  wheel  by  3. 1416  and  by  the  revolutions 
per  minute.      18x3.1416x65  equals  3,675. 

71.  Does  the  cross  head  of  an  engine  slop  at  each  end  of  its  stroke  ? 
A. — Yes.     It  is  impossible  for  the  direction  of  motion  to   be  changed 

so  completely  without  first  coming  to  a  full  stop. 

72.  How  often  would  you  blow  down  a  boiler  ? 

A. — That  will  depend  on  the  quality  ol  the  feed  water,  the  hours  run 
per  day  and  the  rate  of  evaporation.  In  the  case  of  a  boiler  worked  to 
its  full  capacity,  running  from  twelve  to  twenty-four  hours  per  day  and 
using  a  poor  quality  01  water,  it  should  be  blown  down  once  in  four 
hours. 

73.  What  is  meant  by  the  tensile  strength  of  a  boiler  plate  ? 

A. — It  means  the  force  required  to  tear  asunder  a  bar  of  it  that  is  one 
inch    square. 


WHEN  A  DYNAMO  FAILS  TO  EXCITE. 
In  the  case  of  a  self-exciting  dynamo  which  refuses  to  build  up, 
a  number  of  tests  have  to  be  made  in  order  to  locate  the 
"  trouble,"  and  it  is  often  necessary  to  make  these  in  a  hurry,  for 
which  reason  it  is  advisable  to  make  them  in  the  right  order.  A 
list  of  these  tests  is  given  in  a  recent  issue  of  the  London  Elec- 
trical Engineer,  and  they  are  briefly  as  follows  :  Make  sure  that 
the  brushes  are  on  the  right  place  on  the  commutator,  and,  of 
course,  see  that  the  brushes  really  touch.  Then  see  that  they  are 
set  properly,  relatively  to  one  another;  that  is,  if  there  are  several 
sets  of  brushes  see  that  the  distances  apart  are  equal  ;  should  the 
armature  have  a  double  winding,  the  brushes  must,  of  course, 
cover  more  than  one  commutator  strip  at  a  time  and  must,  there- 
fore, be  of  the  proper  thickness  to  do  so.  Then  start  the  machine 
and  run  it  at  its  proper  speed;  if  this  does  not  make  it  excite, 
then  find  whether  the  shunt  winding  is  really  connected  with  the 
brushes,  and  if  it  is,  then  try  for  ground  leakage,  which  is 
especially  important  in  the  case  of  a  shunt  machine,  for  if  the 
fieTd  is  short'  circuited  the  dynamo  will,  of  course,  not  excite  at 
all.  Then  see  if  there  is  not  a  break  in  the  field  winding,  a  fault 
which  is  more  likely  to  arise  in  shunt  machines.  In  looking  for 
possible  ground  connections  it  is,  of  course,  desirable  to  discon- 
nect the  machine  from  the  circuits,  as  one  of  the  two  faults  may 
lie  outside  of  the  machine.  If  all  this  does  not  help,  try  changing 
the  shunt  connections  at  the  brushes,  for  if  they  have  been  con- 
nected wrong  it  is  evident  that  the  machine  cannot  excite  itself; 
also  see  to  it  that  the  field  windings  are  so  connecled  that  they 
give  the  proper  sequence  of  poles  and  are  not  both  north  or  both 
south  poles.  If  there  are  slight  signs  of  a  field  it  may  help  to 
connect  the  two  halves  of  the  shunt  winding  in  parallel,  if  that  is 
possible,  as,  for  instance,    if  there  are  two   coils  to  the   magnet  ; 
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this  would  increase  llie  current  in  the  field  ;  but  thii,  of  course, 
applies  only  to  shunt  and  not  to  series  wound  machines,  as  in  the 
latter  the  parallel  connection  would  reduce  the  ampere  turns. 
Also  see  to  It  that  the  shunt  and  series  windings,  if  it  is  a  com- 
pound machine,  are  not  opposing  each  other,  for  in  the  latter  case 
the  machine  might  run  with  a  few  lights  but  would  lose  its  field  as 
the  load  is  put  on.  If  all  this  fails  to  locate  the  trouble,  the 
armature  must  be  examined  ;  to  find  short  circuited  coils  in  the 
armature  excite  the  machine  separately  from  some  other  source 
and  note  which  section  becomes  overheated.  If  this  does  not 
locate  the  trouble,  then  run  the  machine  separately  excited  at  the 
normal  voltage  and  see  if  the  armature  has  its  normal  output  :  if  it 
has  not  and  the  machine  is  a  new  one,  there  is  something  wrong 
with  the  armature.  If  this  also  fails  to  locate  the  difficulty  the 
case  may  be  considered  a  fairly  hopeless  one,  and  an  expert  may 
be  called  in. 


CANAJDIAN  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 

ANNUAL  BANOUKT  OF  HAMILTON  NO.  2. 

The  thirteenth  annual  banquet  of  Hamilton  No.  2,  C.  A.  S.  E., 
was  held  at  the  Commercial  Hotel,  Hamilton,  on  Good  Friday 
Eve,  .April  13th.  Besides  a  large  representation  of  local  members, 
a  number  of  visitors  were  present.  The  guests  from  Toronto 
included  A.  M.  Wickens,  Executive  Secretary  ;  Charles  Moseley. 
ex-president  Toronto  No.  i  ;  John  Dixon,  Toronto,  No  18  ;  John 
Bain,  William  Bourne,  Joseph  Hughes,  and  W.  G.  Blackgrove. 
The  tables  were  tastefully  decorated  and  an  excellent  menu  was 
served.  The  chair  was  occupied  by  past  president  R.  Mackie, 
while  F.  J.  Sculthorpe  acted  as  vice-chairman.  The  toasts  were 
responded  to  as  follows  : 

"  Canada  Our  Home,"  Rev.  J.  H.  Long;  "  Mayor  and  Corpora- 
tion," Aid.  Pettigrew,  ex-Ald.  Donald;  "Manufacturers,"  Messrs. 
Lyman  and  Smith  ;  "Educational  Interests,"  J.  S.  Williams,  C.  R. 
Fessenden,  W.  Davidson,  and  R.  W.  Geddes,  Boston,  representa- 
tive of  the  Scranton  International  School  of  Correspondence; 
"  The  Executive  Head,"  Aid.  Pettigrew,  A.  M.  Wickens,  Charles 
Moseley,  John  Dixon  ;  "  Sister  Associations,"  John  Dixon  and  a 
number  of  other  visiting  members  from  Toronto  ;  "Our  Host  and 
Hostess,"    H.  Maxey. 

W.  W.  Barlow,  Mr.  Abbs,  Dr.  McLean  and  O.  Penny  contri- 
buted vocal  selections,  T.  Arthur  presiding  at  the  piano. 

The  local  committee  who  arranged  for  the  banquet  were  :  R. 
Mackie,  chairman  ;  T.  Chubb,  J.  Ironside,  W.  R.  Cornish,  F.  J. 
Sculthorpe,  D.  Htmter,  T.  Cook. 


TRADE  NOTES. 

The  Montreal  Street  Railway  Company  has  placed  an  order 
with  the  Royal  Electric  Company  for  five  30  h.  p.  railway  motors 
and  controllers. 

The  Robb  Engineering  Co.,  Amherst,  N.S.,  are  building  two 
300  horse  power  tandem  compound  engines  for  the  Demarara  Elec- 
tric Company,  Georgetown,  British  Guiana. 

The  Waverly  Gold  Mines  Co.,  of  Waverly,  N.S.,  has  placed  an 
order  with  the  Royal  Electric  Co.,  of  Montreal,  for  three  of  their 
direct  current  multipolar  generators  to  light  the  Shubenacadie 
and  Waverly  mines. 

The  Robb  Engineering  Co.,  Amherst,  N.S.,  recently  received 
an  order  by  cable  from  their  English  representatives,  Messrs. 
Dick,  Kerr  &  Co.,  for  (wo  250  horse  power  engines  for  the 
Grimsby  &  Cleelhorpes  Electric  Tramways. 

Railway  Motor  Engineering  is  a  new  course  of  instruction 
offered  by  the  International  Correspondence  Schools,  Scranton, 
Pa.  The  course  was  prepared  and  is  being  kept  up  to  date  by 
Eugene  C.  Parham,  superintendent  of  the  Nassau  Division  of  the 
Brooklin  Rapid  Transit.  It  is  intended  for  operators  and  those 
who  wish  to  become  operators  of  electrical  machinery,  and  con- 
tains practical  instruction  on  the  operation  and  maintenance  of 
electric  cars  and  motors.  As  instruction  is  carried  on  by  mail,  it 
affords  a  means  of  acquiring  valuable  information  without  oblig- 
ing students  to  lose  time  from  work. 


The  Canadian  .Association  of  Stationary  Engineers,  through 
Mr.  Carscallen,  M.P.P.,  brought  forward  at  the  recent  session  of 
the  Ontario  Legislature  a  bill  providing  for  the  inspection  of 
boilers  and  the  licensing  of  stationary  engineers.  A  special  com- 
mittee was  appointed  to  report  on  the  bill.  This  committee,  while 
approving  to  some  extent  of  the  principle  of  the  bill,  decided  to 
take  no  action,  but  recommended  that  steps  be  taken  next  year 
to  have  a  strict  inspection  of  boilers  in  factories. 


I  TELEGRflfH/ TELEPHONE,  I 


CHEAPENING  TELEPHONY. 

The  greatest  difficulties  to  be  overcome  in  the  engin- 
eering of  telephone  systems  are  in  connection  with  the 
intricate  network  of  wires  required.  From  the  house 
ot  every  new  subscriber  two  wires  have  to  be  taken  to 
the  exchange,  and  every  new  wire  considerably  in- 
creases the  risk  of  breakdowns  and  short  circuits. 
English  statistics  show  that  the  time  of  an  averge  con- 
versation is  only  two  and  a  half  minutes,  and  that  the 
average  number  of  calls  is  only  eight  per  day.  Assum- 
ing, then,  that  the  subscriber  is  at  his  instrument 
twenty  minutes  a  day  making  calls,  and  twenty  minutes 
a  day  answering  them,  it  follows  that  his  wires  are  only 
used  for  forty  minutes  out  of  the  fifteen  hours  which  is 
the  general  duration  of  the  daily  service.  The  average 
load  on  telephone  wires  is,  therefore,  only  about  5  per 
cent,  of  their  full  carrying  capacity.  Hence  if  we  could 
make  one  pair  of  wires  serve  for  several  subscribers  we 
could  greatly  cheapen  the  cost  ot  the  service.  In  the 
Electrician  Mr.  West  recently  described  a  system  of 
telephony  he  has  elaborated,  whereby  one  pair  of  wires 
can  be  made  to  several  subscribers.  It  has  been  thor- 
oughly tested  by  the  German  postal  authorities,  and 
Mr.  West  states  that  they  intend  introducing  it  shortly 
into  the  German  public  telephone  service.  In  this 
system  the  subscribers  in  one  group  can  only  ring  up 
the  exchange  one  at  a  time,  the  mere  act  of  taking  the 
telephone  off  the  hook  cutting  out  the  others.  If  there 
are  five  ordinary  subscribers  the  wires  will  be  in  use 
during  a  quarter  of  the  time  the  exchange  is  open,  and 
hence  there  will  be  a  good  deal  of  waiting  ;  but  to  make 
up  for  this  they  will  have  the  benefit  of  a  50  or  60  per 
cent,  reduction  ot  rates.  Even  with  only  three  sub- 
scribers in  a  group  a  reduction  of  30  per  cent,  could  be 
given.  The  West  system  seems  to  us  an  excellent 
method  of  cheapening  the  cost  of  the  telephone  to 
groups  o(  subscribers  (preferably  in  the  same  building) 
who  only  use  it  very  occasionally,  as  well  as  doing 
something  towards  reducing  the  multiplication  of  wires. 


SHORT-CIRCUITS. 

The  Bell  Telephone  Company  are  this  year  extending  (heir 
underground  system  in  Winnipeg. 

The  Bell  Telephone  Company  are  about  to  commence  work  on 
the  building  of  a  long  distance  system  in  Manitoba.  We  under- 
stand (hat  7,000  poles,  which  will  cover  200  miles  of  the  line,  are 
now  ready.  It  is  understood  that  direct  connection  will  also  be 
made  with  the  L'nited  States. 

Several  important  improvements  have  been  made  in  the  Bell 
Telephone  Exchange  at  Ottawa.  The  bell-ringing  system  has 
given  place  to  automatic  signalling  telephones,  the  interesting 
feature  of  which  is  that  instead  of  ringing  the  bell  as  formally,  the 
subscriber  has  only  to  put  the  phone  to  his  ear.  The  act  of  re- 
moving it  from  the  hook  flashes  a  signal  lamp  at  central  and  a 
prompt  response  is  made.  When  the  phone  is  replaced  on  (he 
hook,  another  signal  is  given  which  notifies  thd#central  that  the 
conversation  is  ended. 

Mr.  S.  S.  Dickinson,  superintendent  of  the  Commercial  Cable 
Company  at  Canso,  N.S.,  left  early  in  April  for  the  island  of 
F'ayal,  in  the  Azores,  via  New  York.  His  mission  was  to  arrange 
for  the  reception  of  the  company's  German  cable  which  will  land 
there.  When  completed  the  cable  will  make  a  direct  connection 
between  New  York  and  Germany.  Six  hundred  miles  of  this 
cable  had  just  been  completed  off  the  cost  of  Nova  Scotia,  and 
the  object  was  to  commence  paying  out  the  cable  from  the  Island 
of  Fayal  until  a  connection  was  made  with  the  portion  completed 
off^  the  Nova  Scotia  shore. 
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SPARKS. 

The  council  of  Sarnia,  Ont.,  has  passed  a  resolution  requesting 
the  Sarnia  Street  Railway  Co.  to  adopt  electricity  as  a  motive 
power. 

The  council  of  Burlington,  Ont.,  is  considering  the  advisability 
of  putting  in  a  municipal  electric  light  plant  or  giving  a  franchise 
to  a  company. 

The  Sarnia  Gas  &  Electric  light  Co.  have  placed  a  contract 
with  the  Goldie  McColloch  Co.,  of  Gait,  for  a  200  h.  p.  engine 
for  their  lighting  plant. 

Mr.  Ernest  S.  Harrison,  electrical  contractor,  of  Winnipeg,  is 
installing  a  new  dynamo  for  the  Keewatin  Lumber  Co.,  and  is  also 
re-arranging  their  lightning  system. 

Several  prominent  business  men  are  promoting  a  scheme  to  es- 
tablish a  large  power  plant  to  supply  the  street  railway,  water 
works  and  private  and  public  lighting  in  Woodstock,  Ont. 

The  town  council  of  St.  Mary's,  Ont.,  has  been  discussing  the 
question  of  taking  over  the  electric  lighting  plant  of  Mr.  L.  H. 
Reesor,  and  of  submitting  a  by-law  to  the  ratepayers  for  the  pur- 
pose. 

The  village  council  of  Canington,  Ont.,  decided  at  a  recent 
meeting  to  engage  an  electrical  engineer  to  value  the  electric 
light  plant,  which  will  probably  be  taken  over  by  the  corpora- 
tion. 

Surveys  have  been  made  to  locate  an  electric  railway  from 
Greenwood  into  the  gold  mines  of  the  Deadwood,  Wellington  and 
Summit  camps,  the  power  to  be  supplied  from  Cascade.  The  pro- 
moters are  the  Greenwood  and  Pheonix  Tramway  Co.,  and 
the  cost  is  estimated  at  $100,000. 

The  dam  across  the  Murray  river,  built  by  the  Labrador  Elec- 
tric and  Pulp  Company,  is  about  completed.  By  the  end  of  June  it 
is  expected  that  the  villages  of  Murray  Bay  and  Pointe  au  Pic, 
Quebec,  will  be    lighted    by  electricity. 

The  Railway  Committee  of  the  Ontario  Legislature  has  thrown 
out  the  bill  of  the  Port  Stanley  Electric  Railway  Co.,  by  which 
power  was  sought  to  increase  the  capital  of  the  company  from  $40,- 
000  to  $240,000  and  to  build  a  line  to  London. 


The  Hinton  Electric  Company  have  submitted  to  the  city  coun- 
cil of  Victoria,  B.C.,  a  proposition  to  operate  the  city  pumping 
station  by  electricity.  The  cost  was  given  as  $22,900,  made  up 
as  follows  :  Engine  and  dynamo,  $9,800  ;  100,000  gallon  elec- 
trically driven  pump,  $7,600  ;  necessary  wire,  line  material,  etc.. 
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THE  FORTHCOMING  CONVENTION. 

The  fire  which  occurred  in  Ottawa  recently  will  not, 
we  understand,  seriously  affect  the  forthcoming 
convention  of  the  Canadian  Electrical  Association,  al- 
though it  will  increase  the  labors  of  the  mem- 
bers of  the  local  committee.  This  committee  is  working 
faithfully  to  make  the  convention  an  unprecedented 
success.  The  committee  on  papers  has  also  been 
performing  its  duties  energetically,  and  some  excellent 
papers  have  been  secured.  Among  them  is  one  by 
Professor  Owens,  of  McGill  University,  on  "  Utilizing 
the  Available  Central  Station  Capacity  "  ;  another  by 
Mr.  F.  H.  Leonard,  of  Montreal,  on  "  Power  Factor 
as  Affecting  Operation  and  Investment,  with  Special 
Reference  to  Induction  Motors  and  Enclosed  Arc 
Lamps,"  and  another  by  Mr.  O.  Higman,  of  Ottawa, 
on  "  Government  Electric  Standards."  Papers  are 
also  expected  bearing  upon  telephony  and  telegraphy, 
the  operation  of  street  railways,  and  other  interesting 
subjects.  The  date  of  the  convention  is  June  27th, 
28th  and  29th. 


THE  OTTAWA  FIRE. 
The  electrical  companies  in  Ottawa  suffered  heavy  loss  by 
the  recent  fire  which  commenced  in  Hull,  and  which  destroyed 
the  inaior  portion  of  the  city  of  Hull  and  nearly  two  thousand 
buildings  in  Ottawa.  The  fire  totallj  destroyed  the  street  rail- 
way power  house  and  contents,  but  the  new  1200  k.  w.  generator 
direct  connected  to  six  Stillwell-Bierce  horizontal  turbines,  which 
was  installed  recently  in  a  new  power  house,  was  saved  owing  to 
its  being  built  largely  underground.  The  Ottawa  Electric  Co. 
(the  lighting  company)  being  the  result  of  the  amalgamation  of 
three  former  electric  lighting  companies,  had  six  power  houses, 
namely,  one  central  distributing  station  and  five  sub-stations,  one 
of  which  was  a  steam  station,  and  another  was  devoted  to  arc 
light  exclusively.  Four  of  these  sub-stalions,  including  the  arc 
light  station,  were  totally  destroyed,  even  the  walls  of  the  build- 
ings being  useless.  The  company  was  left  with  its  central  station 
and  steam  auxiliary.  While  the  arc  light  station  was  burning 
negotiations  were  going  on  for  machinery  for  temporary  use.  We 
understand  that  letters  of  sympathy  were  received  from  the 
principal  electric  lighting  companies  in  Canada,  and  valuable 
services  were  rendered  by  the  Royal  Electric  Light  Co.,  of  Mont- 
real, and  the  Toronto  Electric  Light  Co.  The  company  is  now 
engaged  in  setting  up,  in  a  building  owned  by  iMr.  J.  R.  Booth 
where  some  water  wheels  were  available,  a  temporary  sub-station 
which  will  enable  it  to  carry  on  its  ordinary  service  while  a  new 
plant  is  being  installed.  The  company  is  now  supplying  nearly  all 
its  incandescent  service  and  motor  service.  Three  days  after  the 
fire  150  street  lamps  were  going,  and  it  is  expected  that  by  the 
loth  inst.  all  the  street  lights  will  be  on. 

The  Street  Railway  Company  did  not  stop  running,  although  the 
service  was  limited  to  some  extent  for  a  few  days.  Thev  are  now- 
running  lull  blast. 

It  is  the  intention  of  the  Ottawa  Electric  Co.  to  erect  a  new 
and  strictly  up  to  date  plant. 


REMOVAL  NOTICE. 
After  May  1st  the  Montreal  offici  of  this  publication  was 
removed  to  larger  quarters  in  the  Imperial  Building,  107  St.  James 
street.  Customers  will  always  find  the  office  open  during  business 
hours,  and  visitors  in  Montreal  are  extended  a  cordial  invitation  to 
call  at  the  office,  where  they  ^11  be  given  every  possible  assistance 
and  furnished  with  requisites  for  answering  correspondence.  The 
telephone    number  is  Main   229'J. 


PERSONAL. 

Mr.  Melitz  has  been  engaged  as  electrician  by  the  corpora- 
tion of  Acton,  Ont. 

Mr.  John  E.  Wilson  has  commenced  his  duties  as  inspector  of 
gas  and  electric  light  at  St.  John,  N'.B. 

The  management  of  the  Winnipeg  Street  Railway  have  appointed 
Mr.  .Albert  Mitchell  as  superintendent  of  the  system,  in  succession 
to  Mr.  H.  J.  Somerset,  who  has  removed  to  Australia. 

Mr.  U'.  V.  Hayes,  manager  of  Bell  Telephone  Company  at 
Windsor,  Ont.,  is  receiving  the  congratulations  of  his  friends  upon 
his  recent  marriage.     The  bride  was  Miss  Harris,  of  London. 

Mr.  C.  H.  Wright,  son  of  Mr.  A.  A.  Wright,  of  Renfrew,  has 
joined  the  engineering  staff  of  the  Canadian  General  Electric 
Company.  Mr.  Wright  has  been  employed  for  the  last  four 
years  on  the  Montreal  Belt  Line  Railway,  and  when  leaving  he 
was  dined  by  his  fellow  employees  and  presented  with  a  diamond 
scarf  pin. 


The  Sydney  Gas  &  Electric  Co.,  Sydney,  C.B.,  is  installing  a 
150  k.w.  "S.K.C."  two-phase  generator,  purchased  from  the 
Royal  Electric  Co.,  of  Montreal. 

Mr.  John  Carew,  Lindsay,  Ont.,  has  ordered  from  the  Royal 
Electric  Company  a  complete  electric  light  plant  to  light  his  saw- 
mill and  lumber  yards.  The  order  included  a  lo  k.w.  multipolar 
generator. 
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Lubricating  Oils  and  Greases,  Flue 
Cleaners,  Cotton  Waste,  Pipe  Co ue ring, 
Asbestos  Goods,  Rubber  Packings, 
Brass  Goods,  Belting  and  Lace  Leather 


We   Buy  the  Best  and  Sell  at  the  Right  Price.      If  Vou  Want 
to  Save  Money  and  Get  Superior  Goods  Write  L"s. 

THE  WM.  SUTTON  COMPOUND  CO. 

186  Queen  Street  East  -  -  TORONTO 


Victor  Turbines 

OI»ERATING      DVMAIVIOS 

That  there  are  more  Victor  Turbines  in  use  supplying  power  for 
electric  generators  than  any  other,  is  due  to  the  many  points  of 
superiority  possessed  by  this  Turbine. 

FEATURES  WORTH  REMEMBERING — ^._i^M 
High  Speed,   Close  Ref/u/ation,  Great  Cnpacity 

Hiffh  Effieiencij,    Perfect  Cylinder  Gate,   Stead  1/  Motion 

RECENT    PLANTS    INSTALLED  :—Lathine     Rapids     Hy-  I  Electric  Light  &  Power  Co.,  Dolgeville,  N.Y.;  Honk  Falls  Power 

draulic  &  Land  Co.,  Montreal,  Que.,  13,000  h. p.;  Chambly  Manu-  |  Co.,    Ellenvillt,   \.V.;    Hudson   River  Power   Transmission    Co., 

facluring    Co.,     .Montreal,    Que.,    20,000    h.p.;     West   Kootenay  I  Mechanicsville,  N.Y.:  Cataract  Power  Co.,  Hamilton,   Ont. 

Power    &    Light     Co.,    Rossland,     B.C.,    3,000    h.p.;     Dolgeville  | 


CORRESPONDENCE     SOLICITED. 


The  StilwelUBierce  *  Smith=VaiIe  Co. 


DATTON,  OHIO. 
U.8.A 
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PUBLICATIONS. 

"Compound  Engines"  is  the  title  of  a  booklet  of  fifty  pages 
just  issued  by  the  Power  Publishing  Company,  of  New  York.  It 
consists  of  a  series  of  lectures  by  R.  F.  Lowe,  re-printed  from 
the  columns  of  Power. 

The  Fort  Wayne  Electric  Corporation  hive  issued  a  booklet 
showing  the  prices  paid  for  electric  lighting  throughout  the  United 
States.  The  arrangement  is  tabular  form,  the  population,  num- 
ber of  lamps,  candle  power,  schedule,  price  per  lamp,  and  cost  of 
fuel,  whether  steam  or  water  power,  being  given. 

The  Gas  Engine  Publishing  Company,  of  Cincinnati,  Ohio, 
have  sent  us  a  copy  of  the  Gas  Engine  Hand-Book,  by  E.  W. 
Roberts,  editor  of  The  Gas  Engine.  From  a  perusal  of  the  book 
we  can  safely  say  that  it  is  a  valuable  work,  containing  no 
descriptive  matter  relating  to  any  particular  engines  unless  the 
engine  is  a  type  in  itself,  as  is  the  case  with  the  Diesel  motor. 
The  author  has  covered  in  the  220  pages  almost  the  entire  sub- 
ject of  the  gas  engine  design,  and  many  of  the  formulas  given 
are  claimed  to  have  not  previously  appeared  in  any  work.  Fifty 
thousand  copies  of  the  first  edition  were  issued. 

SPARKS. 

The  fire  and  water  committee  of  the  Berlin  citv  council  has  been 
empowered  to  advertise  for  tenders  for  street   lighting. 

Local  capitalists  at  Selkirk,  Man.,  have  applied  tor  a  charter 
to  construct  an  electric  railway  and  telegraph  line  from  Winnipeg 
to  that  place. 

The  Baltimore  Railway  and  Coal  Company  is  considering  the 
question  of  developing  the  oil  wells  in  the  vicinity  of  Baltimore, 
Albert  County,  N.  B. 

The  electric  light  plant  at  Cardi 
ly  destroyed  by  fire  on  April  18th. 
wardsburg  starch  works. 

The  Montreal  Star  have  placed  an  order  with  the  Royal  Elec- 
tric Company  for  three  30  h.  p.  motor  Teaser  equipments,  to  be 
direct  connected  to  their  new  printing  presses. 

The  town  of  Yarmouth,  N.S.,  has  just  taken  tenders  on  two 
compound  condensing  steam  engines  of  60  h.p.,  with  two  boilers 
and  fittings,  for  operating  the  plant  at  the  pumping  station. 


al,  Ont.,  was  almost  complete- 
The  fire  broke  out  in  the   Ed- 


It  is  said  that  the  business  of  the  Still  Motor  Company  in 
Toronto  has  been  purchased  by  British  capitalists. 

The  Royal  Electric  Company,  of  Montreal,  is  installing  an 
electric  light  plant  for  the  Moulthrop  Lumber  Company  in  their 
mills  at  Spanish  River,  Ontario. 

The  Nova  Scotia  Electric  Light  Co.  has  made  a  second  survey 
of  the  source  from  which  it  is  intended  to  derive  electric  powei 
for  the  Annapolis  Valley.  The  company  is  said  to  be  making 
plans  to  commence  work  at  once. 

The  Marine  Telephone  Company,  Limited,  of  Letete,  N.B.,  is 
seeking  incorporation,  to  establish  a  telephone  system  between  St. 
George,  Letete,  Fairhaven,  and  other  places.  J.  F.  Catherine 
and  Judson  Matthews,  of  Letete,  are  interested. 

Mr.  W.  B.  Chapman,  who  is  interested  in  the  Demarara  Elec- 
tric Co.,  Georgetown,  British  Guiana,  has  returned  to  Montreal 
after  an  absence  of  five  months.  Mr.  Chapman  states  that  the 
work  upon  the  electric  plant  is  progressing  favorably. 

At  the  last  meeting  of  the  council  of  St.  Louis  du  Mile  End,  a 
suburb  of  Montreal,  the  Royal  Electric  Company  was  given  the 
contract  for  street  lighting,  for  the  next  five  years.  Forty-two 
lamps  will  be  used,  and  the  price,  we  understand,  is  $115  per  lamp. 

The  forty-first  meeting  of  the  American  Society  of  Mechanical 
Engineers  will  be  held  in  Cincinnati,  Ohio,  commencing  on  May 
I  sth.  Papers  will  be  read  on  the  following  subjects  :  On  the 
Value  of  a  Horse  Power;  Hot  Water  Heating  from  a  Central 
Station  ;  Systems  of  Efficiency  of  Electrical  Transmission  in 
Factories  and  Mills  ;  Multiple  Cylinder  Engines  ;  The  Automobile 
Waggon  for  Heavy  Duty. 

Last  month  the  Ontario  Power  Co.  signed  a  contract  of  agree- 
ment with  the  commissioners  of  the  Queen  Victoria  Niagara  Falls 
Park,  and  paid  over  the  some  ot  $300,000  representing  the  renia 
for  two  years.  The  company  received  its  franchise  to  develop 
power  from  the  Niagara  river.  The  Ontario  Power  Co.  will  com- 
pete with  the  power  company  at  Niagara  Falls,  N.Y.  It  is  said  to 
be  the  intention  to  commence  development  work  immediately,  the 
inital  development  to  be  from  30,000  to  60,000  h.  p.  The  pros- 
pect of  transmitting  it  to  Toronto  and  Hamilton  Is  reported  to  have 
been  considered.  The  estimated  cost  of  the  proposed  work  is 
$2,000,000. 


METERS 

.  .  .  MANUFACTURED  BY  THE  .  .  . 

SIEMENS  &  HALSKE  ELECTRIC  CO.  OF  AMERICA 

To  Officers  and  Managers  of  Central  Stations  : 

The  Duncan  Integrating  Wattmeters  manufactured  by  the  Siemens  d  Halske 
Electric  Company  of  America  are  constructed  after  my  design  and  under  my  personal 
supervision. 

The  great  facilities  of  this  Company  haue  enabled  me  to  complete  many  improve- 
ments heretofore  contemplated  but  never  until  to-day  accomplished. 
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THE  LINDSAY  LIGHT,  HEAT    AND    POWER 
COMPANY. 


Opening-  of  Their  Electrical  Transmission  Plant. 

A  representative  of  the  Electrical  News  journeyed 
to  Lindsay  on  Thursday,  May  31st,  to  witness  the  form- 
al opening  of  the  new  power  plant  of  the  Lindsay,  Light, 
Heat  and  Power  Company.  Almost  every  Canadian 
was  enjoying  a    holiday,  in    recognition  of   the  news  of 


petition,  and  another  company  was  formed  and  con- 
tinued to  exist  for  some  years.  Mr.  Reesor  was  joined 
by  Messrs.  Wm.  Needier  and  Thos.  Sadler,  two  promi- 
nent business  men  of  the  town,  and  the  outcome 
of  this  amalgamation  of  capital  was  the  incorpora- 
tion of  the  Light,  Heat  and  Power  Company,  of 
Lindsay,  Limited,  with  a  capital  of  $125,000,  and  the 
purchase  of  the  competing  electric  and  gas  plants. 
Mr.  Wm.  Needier  is  president  of  the  company,  Mr. 
Thos.    Sadler    vice-president,    and    Mr.    B.    F.    Reesor 


-General  View  of  Falls  and  Fowkr  House. 


the  surrender  of  Pretoria,  and  at  two  o'clock  in  the 
afternoon  upwards  of  one  hundred  and  fifty  persons 
got  on  board  the  steamer  Crandella,  provided  by  the 
company,  which  carried  them  from  Lindsay  to  Fenelon 
Falls,  where  the  power  plant  is  located.  The  sail  up 
the  picturesque  Scugog  river  was  most  enjoyable. 
Music  was  furnished  by  an  orchestra. 

At  Fenelon  Falls  about  an  hour  was  spent  in  inspect- 
ing the  falls  and  power  house.  In  the  absence  of 
the  president,  Mr.  Wm.  Needier,  the  machinery  was 
set  in  motion  by  the  vice-president,  Mr.  Thos.  Sadler, 
and  its  operation  explained  by  Mr.  C.  H.  Mitchell, 
engineer  in  charge  of  the  hydraulic  work.  On  the  re- 
turn trip  the  party  reached  Lindsay  about  8  p.  m. 

ORIGIN   OF  THE  COMPANY. 

Some  years  ago  Mr.  B.  F.  Reesor,  then  one  of  the 
members  of  the  Newmarket  Electric  Light  Company, 
recognizing  that  electricity  was  but  in  its  infancy,  de- 
cided to  install  an  electric  light  plant  in  the  town  of. 
Lindsay.  This  being  accomplished,  he  was  given  the 
contract  for  street  lighting.      His  success  induced  com- 


managing-director  and  secretary.  For  some  time 
the  company  had  been  giving  some  consideration 
to  the  question  of  transmitting  power  from  Fenelon 
Falls,  and  a  demand  for  increased  power,  together, 
perhaps,  with  rumors  of  competition  from  a  new  com- 
pany, resulted  in  the  decision  of  the  directors  to  under- 
take the  development  of  the  water  power  at  that  place. 
Early  in  the  spring  of  i8gg,  the  company  purchased 
the  water  povver  from  the  Smith  estate,  or,  more  cor- 
rectly speaking,  secured  a  franchise  to  utilize  1,100 
horse  power.  As  the  townships  of  Ops  and  Fenelon 
had  granted  a  pole-line  franchise  to  another  party,  the 
Lindsay,  Light,  Heat  and  Power  Company  applied  to 
and  secured  from  the  Grand  Trunk  Railway  permission 
to  use  their  right  of  way  between  Lindsay  and  Fenelon 
Falls.  The  work  of  development  was  commenced  in 
July  of  last  year. 

HYDRAULIC    DEVELOPMENT. 

The  hydraulic  division  of  the  power  plant  is  quite 
simple  and  compact.  The  falls  at  Fenelon,  situated  on 
the  Gull   river,  are    about    fifteen  feet  in    height,  and   a 
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short  distance  above  the  Government  maintains  a 
wooden  dam  for  the  purposes  of  the  Trent  Valley  canal 
system,  two  locks  of  which  are  at  this  point,  thus  form- 
ing a  beautiful  sheet  of  water  called  Balsam  Lake.  This 
dam  and  the  falls  provide  a  total  nominal  head  of  24  feet. 
The  water  is  drawn  off  the  upper  level  through  a  head 
race    on  the    west    side  of   the   dam,  and  is    led  to    the 


Fig.  2. — Generator  and  Exciter. 

power  house,  which  is  situated  immediately  below  the 
falls.  The  head  race  is  substantially  built  in  rock,  the 
river  side  being  formed  by  a  heavy  concrete  retaining 
wall,  the  short  side  cut  in  rock,  and  the  whole  being 
about  150  feet  in  length.  The  head  gates  consist  of  a 
set  of  heavy  stop  logs  with  convenient  raising  devices, 
and  the  minimum  section  of  race  is  10  by  26  feet. 
Racks  and  seats  for  lower  stop  logs  are  provided  at  the 
piers  and  head  wall  in  the  north  side  of  the  power 
house,  the  steel  flumes  leading  directly  from  the  race  at 
this  point. 

THE    POWER    HOUSE. 

The  power  house  occupies  the  site  of  the  old  Smith 
saw  mill,  m  fact,  it  was  built  up  inside  of  the  mill 
the  latter  being  torn  down  afterwards.  The  build- 
ing is  37  X  52  feet  inside,  and  all  available  space  is 
occupied,  as  the  location  is  cramped  owing  to  the  rocky 
bank  of  the  river.  A  splendid  view  of  the  power  house 
and  falls  is  shown  on  the  previous  page.  The  power 
house  is  of  plain  but  substantial  construction,  built  of 
brick  with  stone  foundation,  and  consists  of  two  floors, 
the  lower  one  containing  the  hydraulic  machinery  and 
generators,  the  upper  having  the  lighter  equipment, 
such  as  high  potential  switchboard,  transformers, 
blower,  stores,  offices,  etc.,  access  to  which  is  had 
directly  from  the  bank  level  above  the  falls. 

The  head  wall  of  the  forebay,  with  its  piers,  forms- 
the  upper  foundation  wall  of  the  building,  and  through 
this  the  three  flumes  lead  the  water  to  the  wheels. 
Two  of  these  are  11  feet  in  diameter  and  the  third  is  4 
feet  in  diameter.  The  large  flume  next  the  river  and 
the  small  one  are  already  in  use,  the  other  large  flume 
not  being  yet  completed,  but  it  will  be  used  when 
future  extension  is  made. 

The  hydraulic  plant  already  in  operation  consists  of 
a  pair  of  40-inch  Samson  turbines,  of  the  Leffel  type, 
for  the  generator,    and  a    20-inch    turbine  of  the    same 


make  for  the  exciter.     The  turbines  were  mauufactured 
by  the  William  Hamilton    Manufacturing    Company,  of 
Peterboro,  Ont.     The  pair  of  power    turbines  are    con- 
nected with  the  generator  by  a  7-inch  horizontal    shaft, 
and  will  generate  together  upwards  of  650  horse  power 
under  a  head  of  24   feet,  using  about    300  cubic  feet   of 
water   per    second,    and    running  at    200  r.  p.  m.     The 
small    wheel    to    run    the   exciter 
will  develop  about  60   h.  p.,  only 
about  half   of  which  will    be  used 
by  the  exciter.     The  company  are, 
therefore,  using  less  than  one-half 
of  the    water  to    which    they   are 
entitled    by    their    franchise.      At 
present   ths   water   wheel    gover- 
nor is  not    installed,  but    it  is  the 
intention    to  put    in  a    high-class 
governor  at  an    early  date.      The 
discharge  of   the  water   from   the 
wheels  is   into  a  tail  race  cut  into 
the  rock  below  the  falls,  by  which 
it  enters  the    swift    waters  of  the 
river,  thus  flowing    rapidly  away, 
a  feature  which  is  very  important. 
Another  promising  feature  of  this 
plant  is  the  absence  of  the    form- 
ation  of   anchor   ice,  as   the  con- 
ditions   for   such  cannot  arise  in 
the  head  race  or  in  Balsam    Lake 
above. 
The    intention  of   the    company    is    to    duplicate   the 
present  power  plant  as  soon  as  the    demand  for    power 
makes  it  advisable  to  do  so.     There  is  ample   provision 
made  for    this  in  the    power  house  and   general  works, 
and    the    water    privileges    of    the    company    and    con- 
sequent   power    obtainable    are    quite    sufficient    for    a 
total  output  of  some  1,000  h.  p. 

ELECTRICAL    EQUIPMENT. 

The  generator  building,  as  it    stands  at  present,  con- 
tains but  one  of   the    two    direct  connected    generators 


Fic;.   3.  — Generator  Switchboard. 

which  it  is  proposed  shall  form  the  ultimate  equipment 
of  the  plant.  This  machine  is  a  400  kilowatt,  550  volt, 
three-phase  revolving  armature  generator  of  the  Can- 
adian General  Electric  Companj''s  standard  design, 
driven  at  200  revolutions  per  minute  by  the  wheels  des- 
cribed above,  to  the  shaft  of  which  it  is  directly  coupled 
without  any   insulating  device.      The  field  frame  is  cast 
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round     laminated     internally     projecting    fields,    36     in 
number,  thus  giving  a  frequency  of  60  p.  p.  s. 

The  exciter  consists  of  one  20  k.  w. ,  125  volt,  form 
"H"  generator,  running  at  385  revolutions  per  minute, 
being  directly  connected  to  its  wheel  shaft  similarly  to 
the  alternator.  This  method  of  connecting  the  exciter 
to  a  separate  wheel  is  a  comparatively  new  feature  in 
engineering  practice,  possessing  many  valuable  features 


Fig.  4. — Step-Up  Tr.^nsformers  in  Power  House. 

over  the  usual  method  of  belting  from  the  generator 
shaft,  and  one  the  success  of  which  will  be  watch- 
ed with  some  interest.  The  exciter  has  capacity  for 
exciting  four  machines  similar  to  the  one  now  in 
use,  so  that  when  the  present  equipment  is  doubled 
there  will  still  be  a  large  reserve  of  exciting  power. 
A  view  of  the  generator  and  exciter  is  shown  in 
Fig.  2. 

The  low  tension  switch-board,  as  shown  in  Fig.  3,  is 
placed  directly  in  front  of  the  generators,  so  that  the 
attendant  has  everything  in  plain  view  and  within  easy 
reach  without  having  to  move  from  the  board.  The 
board  is  of  polished  blue  Vermont  marble.  Each  panel, 
of  which  there  are  three  at  present  installed,  is  in  one 
piece,  80  inches  high  and  30  inches  wide,  this  size  en- 
abling a  very  pleasing  and  symmetrical  distribution  of 
the  apparatus  contained.  There  is  mounted  on  the 
boards  the  usual  equipment  of  instruments  and  switches, 
the  former  of  the  Inclined  Coil  type,  finished  in  black  ox- 
ide, the  latter  being  single-pole  and  quick-break  for  the 
heavier  currents  and  of  the  ordinary  double  pole  type 
for  the  smaller  circuits.  The  three  panels  as  installed 
control  the  generator,  the  exciter  and  the  low  tension 
side  of  the  step-up  transformers.  When  the  capacity 
of  the  plant  is  increased  three  more  panels  will  be  add- 
ed, one  each  with  the  additional  machine  and  exciter, 
and  one  for  the  synchronizing  instruments  and  parallel- 
ing switches  which  will  then  be  necessary.  The  low 
tension  transformer  switches  are  arranged  so  that  any 
one  of  the  three  transformers  can  be  instantly  cut  out 
of  service  without  in  the  least  affecting  the  operation  of 
the  system  ;  thus  even  should  they  be  supplying  a  24- 
hour  service  they  can  be  regularly  inspected  and  clean- 
ed without  danger  to  the  attendant.  Provision  is  also 
made  on  the  board  so  that  when  the  plant  is  increased 
either  machine  can  be  run  separately  on  either  set  of 
transformers  or  all  can  be  run  in  parallel. 

All  the  low  tension  wiring  is  carried  under-ground  in 
conduits  placed  in  the  cement  floor  and  covered  by  iron 
checker  plate,  this  keeping  all  leads  out  of  the  way  and 
free  from    liability  to  damage,  at  the   same  time    giving 


facilities  for  inspection  not  excelled  by  overhead  open 
work. 

The  three  step-up  transformers  (Fig. 4)  are  rated  at  1 35 
k.  w.  each  and  give  a  pressure  of  1 1 ,600  volts  to  the  line. 
They  are  of  the  Canadian  General  Electric  Company's 
standard  air  blast  type,  the  primary  and  secondary 
windings  being  so  arranged  with  ventilating  blocks 
between  that  a  very  large  radiating  service  is  presented 
to  the  air  blast  provided  by  the  blower,  and  thus  the 
weight  and  floor  space  are  both  kept  within  very  mod- 
erate limits;  they  run  very  cool  under  even  heavy  over- 
loads, and  the  efficiency  is  high. 

The  blower  is  of  the  Buffalo  Forge  Co.  's  standard  low 
pressure  type,  50  inches  in  diameter,  and,  like  the  exciter, 
is  capable  of  delivering  about  four  times  its  present  out- 
put. It  is  driven  by  a  two  horse-power  500  volt  induc- 
tion motor,  placed  on  the  floor  level.  The  blower 
stands  on  top  of  the  air  chamber  similarl)-  to  the  trans- 
formers, the  discharge  being  down  into  the  air  chamber, 
which  is  of  ample  dimensions  to  allow  the  transformers 
being  inspected  and  cleaned  without  difficulty. 

The  high  tension  panels,  two  in  number,  are  placed 
close  to  the  transformers,  in  order  to  keep  down  the 
amount  of  high  tension  wiring  necessary.  One  contains 
six  s.  p.  snap  break  switches,  separated  by  marble 
barriers  and  controlling  the  transformer  primaries, 
being  connected  so  that  any  transformer  can  be  cut  off 
the  line  instantly  if  necessary.  The  other  panel  contains 
ground  detectors  of  the  astatic  t)-pe,  which  are  perma- 
nently connected  to  the  line,  and  thus  give  a  continu- 
ous indication  of  the  state  of  its  insulation.  The  high 
potential  board  is  shown  in  F"ig.  5. 

The  lines  from  the  high  tension  panel  ascend  vertically 
to  a  wire  cupola  placed  in  the  centre  of  the  roof,  going 
through  its  walls  in  heavy  porcelain  tubes  to  a  cross  arm 
bolted  to  the  wall,  and  from  there  directly  to  the  first 
pole.      The    eaves  of  the    cupola  are   extended  so  as    to 


Fn,.  5.     111. ,11   I'oiiNiiAi    Suitchboarii  in   Power  House. 

thoroughly  protect  the  lines  from  any  wet  or  dirt  and 
the  point  where  they  pass  through  its  walls.  This 
cupola  also  contains  the  lightning  arresters,  of  the 
Wirt  type,  one  for  each  line,  each  consisting  of  a 
number  of  2,000  volt  arresters  connected  in  series. 

THE    POLE    LINE. 

The  transmission  line,    fourteen   miles  in  length,  runs 
from  the  power  house  for  about  three-quarters  of  a  mile 
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over  private  right  of  way  until  it  strii<es  the  Grand 
Trunk  track  running  from  Haliburton  to  Lindsay, 
which  it  then  follows  to  within  half  a  mile  of  the  Lind- 
say town  limits,  there  leaving  the  track  and  running 
directly  south  on  Main  street  to  the  sub-station. 
It  consists  of  three  No.  4  B.  &  S.  copper  wires,  hare, 
except  for  the  small  part  inside  the  corporation  limits, 
which  latter  is  weatherproof.     The  wire  was  supplied  by 
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j.-]^;.  5. — Step-Down  Transformers  in  Si  u-Station. 

the  Dominion  Wire  Company,  of  Montreal.  The  line 
is  supported  throughout  by  No.  i  Imperial  porcelain 
insulators,  triple-petticoated  and  tested  to  20,000 
volts.  The  pins  are  locust,  the  cross-arms  being 
of  4x5  tamarack  and  double  braced.  The  three  wires 
are  at  present  supported  on  one  arm,  though  when  the 
second  line  is  strung  they  will  be  arranged  so  as  to 
provide  against  any  chance  of  voltage  disturbance  from 
mutual  inductance  of  the  two  circuits  ;  it  was  not  con- 
sidered necessary  to  transpose  the  three  wires  now  in 
use. 

Be'ow  the  transmission  line  is  a  telephone  line,  run 
on  a  standard  two-pin  arm,  with  the  usual  glass  insul- 
ators placed  three  teet  below  the  main  line  and  trans- 
posed every  fifth  pole.  The  wire  is  No.  12  I.W.G.  gal- 
vanized iron.  No  difficulty  whatever  has  been  exper- 
ienced from  induction  troubles,  the  service  being  per- 
fect, independent  of  the  load  on  the  main  line. 

The  poles  are  of  cedar,  set  56  to  the  mile,  varying 
from  35  to  50  feet  in  height,  so  as  to  fTi&ke  the  line  as 
level  as  possible.  For  the  greater  part  of  the  distance 
no  difficulty  was  experienced  in  setting  them,  as  the 
ground  is  clean,  though  a  little  blasting  was  necessary 
on  account  of  rock  found  near  the  Falls,  and  when 
crossing  swamp  the  poles  are  for  some  4000  feet  support- 
ed by  piles,  to  which  they  are  bolted,  some  special  device 
of  this  character  being  rendered  necessary  by  the  water 
which  at  this  point  covers  the  ground  for  the  greater 
part  of  the  year. 

In  addition  to  the  lightning  protection  provided  in 
both  stations,  a  barb  wire  line  runs  over  the  full  length 
of  the  transmission,  fastened  securely  to  the  top  of  each 
pole  and  grounded  at  every  third.  This,  it  is  expected, 
will  take  the  majority  of  the  discharges  occurring  near 
the  line. 

THE  SUB-STATION". 

The  Lindsay  Light,  Heat  and  Power  Company,  be- 
fore the  installation   of  the  new    plant,  ran    two    steam 


driven  stations,  and  one  of  these  has  been  changed  to 
accommodate  the  new  apparatus  and  is  used  as  a  sub- 
station. It  contains  a  high  tension  panel  similar  to 
that  of  the  power  house  controlling  the  primaries  of  the 
three  oil-cooled  135  k.  w.  step-down  transformers,  giv- 
ing a  secondary  voltage,  which  is  varied,  according  to 
the  load,  from  1,050  to  1,150  volts,  at  which  pressure 
the  current  is  distributed  to  the  lights  and  motors 
throughout  the  town. 

Like  the  power  house,  all  the  sub-station  low  tension 
wiring  is  run  in  conduits  under  the  floor,  which  is 
cement.  The  low  tension  switchboard  consists  of  four 
polished  marble  panels,  one  similar  to  that  in  the  power 
house,  controlling  the  ,1,040  volt  side  of  the  transform- 
ers, one  containing  the  ammeters,  voltmeters  and 
ground  detectors,  and  the  remaining  two  containing 
switches  controlling  the  various  circuits  throughout  the 
town,  these  being  arranged  so  that  three  phase  or 
single  phase  distribution  can  be  made  as  desired. 

Power  is  now  being  supplied  for  lighting  and  power 
purposes  in  the  town  of  Lindsay,  and  it  is  said  that  the 
current  is  steadier  and  more  satisfactory  than  when  the 
steam  plant  was  in  use.  The  company  at  present  have 
the  contract  for  lighting  the  streets  of  the  town.  They 
are  also  supplying  a  number  of  commercial  lights  and 
a  quantify  of  power  tor  grain  elevators,  refrigerating 
machines,  printing  presses,  and  other  service.  Their 
present  lighting  business  consists  of  7,000  incandescent 
lights  of  16  c.  p.  and  60  arc  lights  of  60  c.  p.  It  is  said 
that  in  proportion  to  its  population,  the  town  of  Lind- 
say uses  more  electric  current  than  any  other  town  in 
Canada. 

All  the  electrical  apparatus  was  furnished  and  install- 
ed by  the  Canadian  General  Electric  Company,  the  ex- 
pert work  being  done  by  Mr.  Davies,  of  Toronto,  and 
Mr.  Smallpiece,  of  Peterborough.  Mr.  C.  H.  Mitchell, 
C.E.,  of  Niagara  Falls,  Ont.,  had  entire  charge  of  the 
power  development,  which  reflects  great  credit  upon 
him.  The  power  house  and  pole  line  construction  was 
carried  out  by  the  Lindsay,  Light,  Heat  and  Power 
Company,  under  the  superintendence  cf  Mr.  B.  F.  Rees- 
or,  assisted  by  his  son,    Mr.  Walter  Reesor.     The  suc<- 
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Fig.  7. — Switchboard  in  Slb-Staiion. 

cessful  operation  of  the  plant  must  be  a  source  of  grati- 
fication to  all  concerned. 

THE    BANQUET. 

In  the  evening  a  banquet  was  served  by  the  Lindsay 
Company  in  a  large  hall  in  the  town,  which  was  prettily 
decorated  for  the  occasion  with  flags  and  bunting. 
Probably  200  persons  were  present.  The  menu  card  was 
enclosed    in   a  neat  khaki  cover  and  contained  a  list  of 
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good    things    sufficient    to    satisfy    tiie    most     exacting 
appetite. 

The  chair  was  occupied  by  Mr.  J.  D.  Flavelle,  presi- 
dent of  the  Lindsay  Board  of  Trade,  and  the  vice-chair 
by  Mr.  B.  F.  Reesor.  Letters  and  telegriims  of  regret 
at  their  inability  to  attend  were  read  from  a  number  of 
distinguished  personages,  including  Mr.  Frederick 
Nichols,  general  manager  of  the  Canadian  General 
Electric  Company,  who  was  represented  by  his  assist- 
ant, Mr.  Geo.  Watts.  The  toast  list  included  :  "The 
Queen";  "Our  Manufacturing  and  Commercial  In- 
terests"; "  Our  Municipal  Institutions";  "Electrical 
Enterprise"  ;  "The  Bench  and  the  Professions,"  and 
"  The  Press,"  all  of  which  were  fittingly  responded  to. 
A  noticeable  feature  of  the  speeches  was  the  unanimity 
in  commending  the  directors  of  the  Lindsay  Light,  Heat 
and  Power  Company  for  their  energy  and  business 
acumen  in  carrying  to  completion  the  enterprise  which 
was  responsible  for  the  occasion.  In  responding  to  the 
toast  of  "  Electrical  Enterprise,"  Mr.  C.  H.  Mitchell 
pointed  out  that  the  first  stone  of  the  undertaking  had 
been  turned  within  the  last  eight   months,   while  at  the 
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great  Niagara  Falls  the  people  had  been  waiting  for  the 
development  of  the  power  there  for  as  many  years.  He 
said  that  all  present  might  not  be  aware  that  the  electric 
lights  and  fans  in  the  hall  were  being  supplied  by  cur- 
rent generated  at  Fenelon  Falls.  He  believed  that 
the  development  of  water  powers  for  the  generation  of 
electricity  would  result  in  the  greater  development  of 
the  mines  near  the  town.  He  was  certain  that  in  the 
near  future  mining  by  electricity  would  be  proven  to  be 
a  practical  success,  as  well  as  a  laboratory  success 
which  it  now  is.  After  the  disposal  of  the  above  toasts 
the  company  were  asked  to  drink  the  health  of  the 
Lindsay  Light,  Heat  and  Power  Company.  This 
brought  responses  from  Messrs.  Sadler,  Reesor  and 
Stewart,  and  the  evening  closed  v\  iih  the  singing  of  the 
National  Anthem. 

MR.    B.    F.    REESOR. 

Mr.  B.  F.  Reesor,  managing  director  of  the  Lindsay 
Light,  Heat  and  Power  Company,  a  portrait  of  whom 
is  here  shown,  first  launched  into  the  electrical  business 
in  the  year  1886,  when  he  installed  an  arc  lighting  plant 
in  the  town  of  Newmarket,  Ont.  At  that  time  very  few 
towns  in  Canada  could  boast  of  having  their  streets  and 


places  of  business  lighted  by  electricity.  But  Mr.  Rees- 
or was  confident  that  electricity  was  the  coming  light. 
After  successfully  operating  the  Newmarket  plant  for  a 
few  years,  he  cast  about  for  a  larger  field  of  operation, 
and  finally  decided  to  locate  in  the  enterprising  and 
promising  town  of  Lindsay,  where  a  favorable  opening 
seemed  to  present  itself.  Notwithstanding  that  a  gas 
plant  of  considerable  dimensions  was  already  in  oper- 
ation there,  the  reception  given  to  the  electric  light  was 
such  that  in  a  very  short  time  his  most  sanguine  ex- 
pectations promised  to  be  realized.  The  capacity  of  his 
electrical  plant  was  speedily  taxed  to  the  utmost,  neces- 
sitating the  insallation  of  a  duplicate  plant.  In  less  than 
two  years  aftet  this  increase  his  business  expanded  to 
such  an  extent  that  he  was  once  more  compelled  to  en- 
large. About  this  time  an  opposition  electric  plant 
was  installed  in  the  town,  and  the  two  concerns  were 
operated  with  considerable  vigor  and  varying  profits 
until  July,  1895,  when,  as  stated  elsewhere,  a  joint 
stock  company  was  formed  and  the  opposition  electric 
and  gas  plants  absorbed  by  Mr.  Reesor's  company. 

The  completion  of  the  long  distance  plant  of  the 
Lindsay  Light,  Heat  and  Power  Company,  one  of  the 
finest  in  Ontario,  is  but  another  indication  of  the  pro- 
gressive policy  characteristic  of  Mr.  Reesor.  In  him 
the  company  have  a  manager  whose  business  ability, 
coupled  with  his  extended  experience  in  electrical  mat- 
ters, are  sufficient  to  ensure  the  commercial  success  of 
the  new  plant. 


THE  USE  OF  ACCUMULATORS. 

Mo.NTREAL,  May  26,  moo. 
Eilit.rEitxTKicAi.  Ni-wn; 

Dear  Sir,  —  In  your  April  issue  you  make  an  editorial  plea  for 
accumulators.  It  is  my  purpose  to  point  out  a  few  reasons  why 
they  are  not    in   more  general  use  in  Canada  : 

1st.  Prime  cost,  the  accumulator  plant  generally  equalling^in 
expense  the  engine,  dynamo  and  wiring,  after  adding  duty  and 
freight.  Considering  the  materials  used  in  the  construction  of 
accumulators,  there  does  not  appear  to  be  any  valid  reason  why 
this  should  be,  except  we  place  it  lo  patents  acquired,  litigation, 
and  high  running  expenses  of  some  of  the  manufacturing  com- 
panies. 

2nd.  The  number  of  alternating  plants  in  use  in  Canada,  accum- 
ulators furnishing  as  they  do  direct  current,  could  not  be  used 
with  transformers. 

3rd.  Accumulators,  unless  they  receive  (not  ordinary  but)  skilled 
attention,  are  the  most  unmitigated  nuisance  known  to  the  elec- 
trical fraternity,  and  unfortunately  seven  times  out  of  ten  they  do 
not  gel  that  attention. 

One  other  objection,  which  it  is  unnecessary  to  classify,  may 
prove  of  interest.  ■  .A  certain  large  and  wealthy  public  institution 
in  Canada,  any  one  of  whose  directorate  could  buy  up,  "  lock, 
slock  and  barrel,"  a  fair-sized  electrical  manufacturing  business 
without  emptying  his  pocket  to  any  extent,  received  the  following 
terms  and  a  quotation  on  accumulators,  which  they  were  desiious 
of  trying  :  "50%  with  order,  25%  on  shipment,  balance  three  days 
after  receipt  of  goods  !  "  This  was  from  the  United  States;  need- 
less lo  say  it  was  refused.  Moral — Buy  in  Canada. 
Yours  truly, 

"  Anti-Acctmi-lator." 


The  Chambly  Water  &  Power  Company  will,  it  is  said,  ma- 
terially increase  their  power  plant  at  Chambly,  and  also  develop 
another  power  of  some  30,000  horse  power.  When  Ihe  proposed 
improvements  are  completed,  the  company  expect  to  have  30,000 
horse  power  fully  developed. 

The  United  Electric  Company,  Limited,  of  Toronto,  are  working 
their  factory  day  and  night.  One  large  contract  which  they  have 
lo  complete  in  the  near  future  is  for  Messrs.  Lever  Bros.,  Limited, 
for  their  Sunlight  soap  works  now  being  constructed  in  Toronto. 
This  contract  comprises  a  200  h.  p.  generator  and  some  15 
specially  designed  cast  steel  iron-clad  dusi  proof  motors,  to  meet 
ihe  requirements  of  the  manufacture  of  their  products. 
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In  consequence  of  the  recent  disastrous 
Canadian  Electrical   r-  .      /^,.  ,  -^    u    j     u 

Association.        ^"^^    ^'    Ottawa,    where    it    had    been 

arranged  to  hold  the  annual  conven- 
tion of  the  Canadian  Electrical  Association,  it  has  been 
deemed  advisable  to  postpone  the  meeting  until  Septem- 
ber. A  notification  to  this  effect  has  been  sent  to  the 
members.  The  place  and  exact  date  for  the  Conven- 
tion have  not  as  yet  been  fixed, but  will  be  decided  upon 
at  an  early  date,  when  announcement  of  the  same  will 
be  made. 


Tne  Responsibilities  ^  PECULIAR  action  has  been  brought  by 
of  Telephone  George  C.  Stone  and  wife,  of  Onio,  in 
Companies.  ^^^^  United  States  Court  at  Savanah 
against  the  Southern  Bell  Telephone  Co.  The  plain- 
tiffs owned  a  winter  residence  at  Thomasville.  At 
about  two  o'clock  one  morning  they  discovered  that 
their  home  was  on  fire  and  undertook  to  call  the  fire 
department  through  the  telephone,  but  could  not  get  a 
response  from  the  central  office.  Thinking  it  possible 
that  their  own  telephone  might  be  out  of  order,  they 
went  to  their  neighbors,  but  with  the  same  result. 
Time  was  wasted  in  this  way,  and  the  fire  obtained  such 
headway  that,  when  the  fire  departm'ent  was  finally 
communicated  with  through  a  messenger,  it  was  im- 
possible to  put  out  the  flames,  whereas,  had  it  arrived 
promptly,  it  is  claimed  the  fire  could  have  easily  been 
extinguished  before  any  material  damage  had  been  done. 
The  plaintiflFs  state  that  they  were  subscribers  to  the 
telephone  company,  as  was  also  the  Thomasville  fire 
department,  and  that  it  was  the  business  of  the  company 
to  furnish  to  each  of  its  subscribers  means  of  communi- 
cation with  all  the  others  by  means  of  the  telephone  at 
all  hours  of  the  day  and  night.  Hence  they  claim 
damages  from  the  company  in  the  sum  of  $26,000,  the 
value  of  their  property.  If  claims  of  this  nature  are 
allowed  by  the  courts  the  telephone  companies  will  find 
it  necessary  to  revise  the  terms  of  their  agreements  or 
go  out  ot  business. 


„.    „  .      ,  _,,        The  twenty-third  annual  convention  of 
The  National  Elec-  ' 

trie  Light  As-       the  above  association  held  at  Chicago 
sociation.  ^^  j^^^  ^Sth,  27th,  and  28th,    brought 

out  a  large  attendance.  Judging  by  the  published 
reports,  the  proceedings  were  characterized  by 
an  earnest  purpose  to  solve  some  of  the  more  difficult 
problems  which  confront  those  connected  with  the  man- 
agement of  electric  lighting  companies.  Without 
neglecting  the  social  features,  which  are  a  necessary 
part  of  the  programme  of  such  conventions,  the  more 
practical  side  of  the  meeting  received  perhaps  closer 
attention  than  on  some  former  occasions.  It  has  come 
to  be  recognised  that  there  are  important  objects  to  be 
attained  by  an  association  of  this  kind,  and  that  its  con- 
tinued existence  will  depend  upon  the  degree  of  earnest 
attention  bestowed  upon  them.  On  the  recommendation 
of  the  committee  on  standan-llzation  of  electrical  appar- 
atus, the  association  endorsed  the  classification  and 
rating  of  the  various  kinds  of  electrical  apparatus,  as 
defined  by  the  American  Institute  of  Electrical  Engineers, 
whose  recommendations  are  said  to  be  already  commonly 
recognized  and  followed  by  the  manufacturers.  Fol- 
lowing the  reading  and  discussion  of  a  paper  by  James 
B.  Cahoon,  of  Syracuse,  N.Y.,  on  "  Uniform  Account- 
ing," a  resolution  was  passed  requesting  the  executive  to 
appoint  a  committee  to  formulate  a  system  of  uniform 
accounting  and  report  at  the  next  annual  meeting.  Mr. 
Insull,  a  former  president  of  the  association,   declared 
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himself  to  be  strongly  in  favor  of  uniform  and  public 
accounts,  that  the  people  may  see  exactly  what  the  pro- 
fits of  the  electric-lighting  business  are  in  the  case  of 
each  company.  It  municipal  ownership  must  come,  he 
said,  let  the  business  of  the  central-station  company  be 
bought  out  by  the  city  at  a  fair  valuation,  determined 
by  an  equitable  system  of  accounting.  A  committee 
was  appointed  to  determine  the  best  method  of  analyz- 
ing fuel  gas.  A  recommendation  to  Congress  to  pass 
the  bill  now  before  that  body  to  establish  a  national 
standardization  bureau  was  adopted.  Pending  the  es- 
tablishment of  such  a  bureau,  the  association  is  arrang- 
ing to  have  standard  16  c.p.  lamps  of  no  and  220  volts 
prepared  at  Columbia  University  for  the  use  of  members. 
A  committee  is  also  preparing  for  publication  a  speci- 
fication and  drawings  for  a  standard  photometer  room 
and  its  equipment,  and  has  under  consideration  a 
standard  form  of  simple  photometer.  The  committee 
appointed  to  consider  the  subject  of  grounded  circuits 
gave  it  as  their  opinion  that  while  the  permanent 
"  grounding  "  of  one  side  of  the  secondary  circuit  is  not 
an  absolute  preventative  of  accidents  to  person  and 
property,  yet  it  is  a  step  in  the  right  direction,  and,  if 
adopted,  will  add  greatly  to  the  safety  of  the  public, 
and  reduce  the  hazards  attending  the  transmission  of 
electrical  energy  by  what  is  known  as  the  alternating 
or  transformer  system.  Mr.  James  B.  Cahoon,  of 
Syracuse,  N.  Y.,  wsis  elected  president  for  the  ensuing 
year,  and  we  are  pleased  to  note  the  election  of  Mr. 
Charles  B.  Hunt,  of  London,  Ont. ,  as  a  member  of  the 
Executive  Committee.  It  is  rumored  that  the  next 
convention  may  be  held  in  Buffalo  in  connection  with 
the  Pan  American   Exposition. 


Trade  Opportunities  ^NTIL  very  recently  the  eyes  of  Canada 
in  the  Oriental      were  turned  almost  exclusively  towards 
'  ■  the    east,    and   her    thoughts  occupied 

with  commercial  matters  in  Europe.  During  the  last 
few  years  it  has  occurred  to  many  that  the  Pacific  ocean, 
instead  of  being  the  back  road  from  the  country,  might 
become  a  highway  fully  as  important  as  the  Atlantic, 
and  this  idea  is  certain  not  to  be  disappointed  by  results. 
Trade  with  Australia,  China,  Japan,  Malaya  and  Poly- 
nesia is  no  mean  prize  to  strive  for,  and  the  splendid 
Pacific  highway  at  our  doors  places  us  in  a  position  to 
compete  favorably  with  any  country.  The  rapid  ad- 
vances made  by  the  United  States  and  Japan  in  their 
Oriental  trade  shows  that  business  methods  adjusted  to 
the  established  ideas  of  the  east  will  bring  a  quick  re- 
turn, and  that  the  lack  of  flexibility  inherent  in  British 
trade  methods  is  resulting  in  the  loss  of  the  previous 
overwhelming  commercial  supremacy.  If  Canada  is  to 
take  that  part  in  the  Oriental  market  which  should  be 
expected  owing  to  her  favorable  geographical  position, 
it  will  have  to  be  brought  about  by  a  careful  study  of 
the  existing  and  prospective  conditions  and  demands 
and  by  enterprise  in  pushing  sales.  Many  discussions 
have  taken  place  regarding  the  trade  possibilities  of 
China,  and  as  many  diverse  opinions  have  been  ex- 
pressed, varying  from  the  optimistic  idea  that  the 
millions  of  China  represent  a  market  for  our  exports 
equivalent  to  a  similar  population  in  Europe,  to  the 
pessimistic  opinion  that  these  Chinese  millions  will 
eventually  swamp  our  markets  by  their  cheap  produc- 
tions. Both  of  these  extreme  opinions  are  based  on  the 
supposition  that  the  country  has  been  opened  up  to 
trade  and  that  foreign  investments  have  been    rendered 


secure.  The  truth,  as  is  generally  the  case,  appears  to 
lie  between  these  extremes,  for  on  the  one  hand  no  one 
who  knows  in  any  degree  the  conditions  existing  in  the 
East  will  allow  that  its  ability  to  absorb  Western  pro- 
ducts is  at  all  commensurate  with  its  population,  and 
that  any  deductions  made  from  results  in  European 
countries  are  very  misleading.  On  the  other  hand, 
Japan  has  progressed  far  enough  to  act  as  an  object 
lesson  in  the  increased  cost  of  labor  which  results  from 
an  increase  of  production,  and,  speaking  generally,  it 
will  be  conceded  that  when  a  nation  has  arrived  at  some 
state  of  stability  in  her  manufactures,  the  labor  cost  of 
the  output  will  not  be  found  to  vary  from  the  standard 
all  over  the  world.  For  instance,  labor  in  Europe  is 
cheaper  than  in  America  when  reckoned  by  the  cost  per 
hour,  but  it  is  found  that  in  spite  of  this  fact  the  labor 
cost  of  turning  out  manufactured  articles  is  not  very 
different  owing  to  the  greater  rate  of  production  per 
hour  of  the  American  artisan.  This  equalizing  effect 
will  be  found  to  act  as  a  corrective,  and  it  does  not 
appear  at  all  probable  that  our  western  commerce  is  in 
danger  of  extinction  at  the  hands  of  Oriental  competi- 
tion. The  Oriental  will  be  a  keen  competitor,  but 
judging  from  his  character  he  will  not  originate,  but 
will  be  a  very  successful  copyist.  The  initiative  will  be 
found  without  doubt  in  Europe  and  .America. 


Apart  from  China  and  the  French  colonies  in  the 
East,  trade  there  is  less  restricted  than  in  Europe.  In 
China  the  unwillingness  of  the  ruling  classes  to  admit 
the  foreigner,  the  insecurity  of  capital,  the  fluctuating 
currency,  and  greater  than  all,  the  poverty  of  the 
millions,  are  the  great  obstacles  in  the  way  of  the 
western  trader.  These  are  obstacles  that  cannot  be 
appreciated  at  their  full  value  without  a  knowledge  of 
the  Chinese  character,  of  its  inertness,  its  placid  content 
with  things  as  they  are,  its  sense  of  superiority  over  the 
Barbarian.  Under  these  existing  conditions  no  opening 
of  the  trade  door  will  take  place  from  within,  but  the 
country  will  have  to  be  burglarized  by  the  Occidental 
nations,  and  this  will  probably  not  be  long  deferied. 
What  form  the  forcible  entry  will  take  is  not  apparent, 
but  it  appears  that  as  it  requires  an  Asiatic  to  deal  with 
an  Asiatic,  Japan  and  Russia  are  best  fitted  to  obtain 
the  advantage,  and  to  hold  it  when  obtained.  If  the 
open  door  policy  prevail  there  will  be  large  openings 
for  railway  enterprise.  Many  lines  are  already  project- 
ed, but  the  question  as  to  whether  they  would  pay  in 
many  cases  is  exceedingly  problematical,  as  China  has  a 
tremendous  canal  system,  with  cheap  native  labor  as 
the  motive  power.  However,  many  will  be  built,  and 
this  will  require  the  services  of  many  engineers  and 
great  quantities  of  materials.  In  the  mining  field  the 
prospects  are  exceedingly  good,  the  country  having  coai 
in  many  provinces  and  minerals  in  abundance.  This, 
with  cheap  labor,  will  stand  in  the  way  of  great  importa- 
tions of  raw  materials,  and  whatever  staples  are  required 
will  be  manufactured  in  the  country,  so  that  given  the 
open  door  policy,  the  first  effect  would  be  the  importation 
of  engineering  materials  and  machinery,  but  it  seems  im- 
probable that  any  great  increase  in  staple  imports  could 
take  place.  This  lesson  may  be  learned  from  the  history 
of  Japan,  where  imports  are  decreasing  and  exports 
increasing — although  the  process  in  China  will  be  very 
much  slower. 


With  the  exception  of  the  larger  electrical  machinery, 
Japan  can  and  does  manufacture  for  herself.      China  at 
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the  present  does  not  know  that  she  requires  any,  and 
the  other  Eastern  countries,  while  dimly  conscious  of 
the  advantages  of  electric  light  and  transportation,  are 
apparently  too  inert  to  take  the  question  up  for  them- 
selves. It  does  appear,  however,  that  live  concerns 
going  into  the  business  as  a  specialty  and  covering  the 
whole  electrical  field  would  be  able  to  show  good  re- 
sults, even  at  the  present  time,  especially  in  small  lines 
such  as  fans,  bells,  telephones,  etc.,  the  installation  of 
ship  plants,  etc.,  with  an  occasional  local  plant,  and 
perhaps  an  electric  railway  or  two.  The  methods  of 
selling  electrical  apparatus  as  at  present  carried  on  is 
very  crude,  large  business  houses  handling  the  ap- 
paratus as  they  would  hardware,  without  pushing  sales, 
and  being  without  the  special  knowledge  which  is  re- 
quired for  this  work,  there  are  continual  troubles  with 
apparatus,  and,  generally  speaking,  there  is  no  life  in 
the  trade.  In  many  other  lines  the  same  methods 
prevail,  and  there  is  no  eflFort  made  to  thrust  manufac- 
tures under  the  eyes  of  the  customer  and  make  trade. 
The  Canadian  Pacific  Railway  Company,  in  establishing 
the  splendid    steamship  service  to    the  East,    has    done 


said,  without  injury  to  it  or  any  portion  of  the  electrical 
plant.  The  old  povter  house  which  was  destroyed  was 
operated  by  steam,  and  was  to  have  been  used  as  an 
auxiliary  to  the  new  power  plant. 

The  Ottawa  Electric  Company  suffered  the  loss  of 
their  four  sub-stations,  including  the  arc  light  station. 
They  estimate  their  loss  at  $100,000.  The  work  of  re- 
building their  plant  is  progressing  rapidly,  under  the 
superintendence  of  Mr.  A.  A.  Dion.  Considering  the 
great  destruction,  the  customers  of  the  company  have 
suffered  very  little  inconvenience,  as  new  machines 
arrived  the  next  day  and  were  set  up  in  a  fire-proof 
building,  owned  by  Mr.  J.  R.  Booth,  and  once  used  as 
a  saw  mill.  These  machines  are  now  being  temporarily 
operated  by  two  water  wheels  loaned  for  the  purpose 
by  Mr.  Booth. 

The  destruction  of  a  large  portion  of  the  plant  of  the 
Ottawa  Electric  Company  has  revived  the  agitation  on 
behalf  of  certain  members  of  the  city  council  for  the 
purchase  and  control  of  the  plant  by  the  municipality. 
Some  months  ago  a  special  committee  was  appointed 
to  report  on  the  advisability  of  purchasing  a  municipal 
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much  for  Canada  and  Canadian  trade,  and  it  is  owing 
to  this  fact  that  most  of  the  Europeans  and  many  of  the 
Orientals  have  crossed  Canada,  and  its  products  are 
known  and  could  be  largely  extended  in  this  field  where 
enterprising  management  is  seldom  met  with. 


THE  HULL-OTTAWA  FIRE. 

Presente*)  herewith  are  some  views  bearing 
upon  the  disastrous  fire  which  occurred  in  Ottawa 
and  Hull  on  April  26th  last  by  which  the  electrical 
interests  of  that  city  sufTered  severely.  The  first  illus- 
tration will  give  the  reader  a  general  idea  of  the 
magnitude  of  the  fire  and  of  the  extent  of  the  fire-swept 
district.  Figure  2  is  a  view  from  Parliament  hill  of  the 
fire  while  in  progress,  while  the  third  illustration  shows 
the  ruins  of  the  burned  power  house  of  the  Ottawa 
Street  Railway.  The  Street  Railway  Company  had  two 
power  houses,  the  one  recently  built  being  a  fire-proof 
construction  and  containing  a  1,200  kilowatt  generator 
direct  connected  to  Stillwell-Bierce  horizontal  turbines. 
The  roof  of  this  building  was  not  built  on  an  absolutely 
fire-proof  plan,  being  of  corrugated  iron  laid  over  wood- 
en rafters.  The  intense  heat  caused  the  roof  to  melt, 
the  blazing    mass  falling  upon    the  generator,  but,  it   is 


plant.  The  price  at  which  the  Ottawa  company  offered 
to  dispose  of  their  property  to  the  city  did  not  meet 
with  the  approval  of  this  committee,  who  contend  that 
in  some  respects  the  plant  was  not  up-to-date.  Now 
that  the  company  are  installing  new  and  modern 
machines,  it  is  thought  that  the  present  is  an  opportune 
time  to  renew  the  negotiations. 

Another  possible  result  of  the  fire  is  said  to  be  the 
establishment  of  a  large  central  power  house  at  the 
Chaudiere.  A  scheme  is  announced  to  be  on  the  tapis, 
the  object  of  which  is  to  secure  the  amalgamation  of 
the  manufacturing  interests  for  the  purpose  of  erecting 
a  large  power  house  to  supply  electric  energy  to  the 
various  industries  in  Ottawa  and  Hull  adjacent  to  the 
Chaudiere.  It  is  pointed  out  that  the  carbide  establish- 
ments will  require  considerable  power,  and  it  is  thought 
that  it  would  be  possible  to  induce  a  number  of  new 
industries  to  locate  there. 


It  has  been  announced  Ihat  rhe  Slave  Lake  Power  Company, 
which  purposes  developing  the  water  power  at  Slave  Lake  falls 
and  transmitting  electric  power  to  Vancouver,  B.  C,  have  ac- 
cepted the  offer  of  the  London  Gold  Fields  Company  to  provide 
the  necessary  funds  for  the  project.  From  this  it  appears  that  the 
proposition  is  likely  to  be  carried  to  completion. 
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BELTS  AND  PULLEYS. 

The  tollowintj  questions  are  asked  by  a  correspondent 
of  Modern  Machinery  : 

(1).  How  shall  I  determine  the  exact  amount  to  cut 
out  of  a  belt  where  a  small  pulley  has  been  substi- 
tuted for  a    larg'er    one  ?     (2)    Is  their    jjain    or  loss    ot 


with  the  pulleys,  both  of  which  are  factors  in  the  cal- 
culation. If  you  mean  to  ask  which  will  require  the 
most  power  to  drive,  there  will  be  a  slight  difference  in 
favor  of  using  the  smaller  pulleys.  (3)  When  a  double 
belt  is  made,  the  hair  or  smooth  sides  are  always  put 
outward,    so  that  it  makes  no  difference   which    way  the 


power  where  two  large  pulleys  are  removed  from  shahs       belt   is  put  on,  except  on  account  of  the  rivets,  and  this 


View  From  Parliament  Hill  of  the  Hlll-Ottai\a  Fire  While  in  Proi.re^ 


that  runat  the  same  speed,  and  a  smaller  one  substituted, 
keeping  the  speed  constant  ?  (3)  Which  side  of  the  belt 
should  be  put  next  to  the  pulley,  and  why? 

The  answers  are  as  follows  :  (i)  We  advise  you  to 
use  a  tape  line  or  a  cord  that  will  not  stretch,  and 
draw  it  over  the  pulleys,  thus  finding  the  exact  length 
needed.  If  the  new  pulley  is  not  much  smaller  than 
the     old   one,     their   respective    circumferences   may  be 


shows  plainly  what  the  belt  manufacturer  thinks  about 
it.  It  a  single  belt  is  examined  it  will  be  tound  that  the 
rivet  heads,  which  should  run  next  to  the  pulley,  are  on 
the  hair  side,  thus  showing  that  the  maker  intended 
this  side  for  the  pulleys.  The  matter  is  in  much  dis- 
pute among  machinists  and  mill  men,  and  it  probably 
always  will  be. 


The  Sydney    Record    states    that    the    Sydney   Gas  &    Electric 
Company  have  just  pul  in  a  new  _'oo  liglit  dynamo  and  a  100  k.w 


Till.  Hi  i,i,-Otia\va  Fire— Rlins  oe  the  Stki;kt  Railway  I'ower  Hoise. 

calculated,  and   one-half    of   the     difTerence   taken,     but  S.K.C.    two-phase   generator,    a    250    h.p.    -andem    sicie-crank 

.                                          .                               ■      1              I            1     r  engine,  and  a  250  h.p.  improved  Mumford  boiler. 
II    the    diameter    is    very    much    less    than    before,    the 

.                        ,        r     ,                     •  1          r      I        i_    1          -11  The   Electrical    Construction    Co.,    of   London,    Limited,    have 

change  in  the    angle  of   the    two   sides  ot    the    belt    will  recently  received  orders  for    nine    motors   of  various  sizes  from 

affect  the   result.      Therefore,    the  tape  line   method   is  their  agents  in  Montreal. 

the   safest.       (2)    If  you    mean    to   ask    whether    more  or  .A  by-law  was  carried  on  May    jSth    authorizing    Ihe   council  o 

.         ,               ,        ,j              1             r  Morrisburg,  Ont.,  to  acquire  water  privileges  Irom    the  Dommion 

less   power  can    be  transmitted,  we  should  say   less,    tor  government  and    10   construct    electric   lighl   and    power  works 

the  belt  speed  is  reduced  and  less   surface  is  in  contact  The  vote  stood  141  for  and  16  against. 
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Brandi  OiEce  of  the  Canadian  Electrical  News, 
Imperial  Building, 

Montreal,  June  2nd,  1900. 
That  something  is  "  in  the  wind  ■■  between  the  Royal  Electric 
Company,  Chambly  Electric  and  Manufacturing  Company,  and 
the  Montreal  Street  Railway  Company,  can  be  fairly  taken  for 
granted  if  there  is  any  truth  whatever  in  the  many  rumors  around 
town.  Some  of  these  rumors  have  been  denied  in  part,  but  only 
to  crop  up  again  in  some  other  form  and  somehow  refuse  to  be 
completely  drowned.  Names  of  prominent  shareholders  connect- 
ed in  the  past  with  one  concern  are  suddenly  brought  forward  as 
acquiring  stock  now  in  one  of  the  others.  Some  of  the  reports 
no  doubt  originate  in  the  brains  ot  our  St.  Francois  Xavier  street 
stock-brokers,  who  seem  to  delight  in  playing  a  sort  of  battle- 
dove  and  shuttle-cock  game  over  Royal  Electric  and  Montreal 
Sireet  Railway  stock  ,  but  if  the  latest  report  given  on  excellent 
authority  be  true,  that  the  Chambly  Company  intend  building  a  dam 
further  up  the  river  from  their  present  one,  then  the  statements  of 
ocal  members  of  the  electrical  fraternity  bear  the  stamp  of  possibil- 
ity, viz  :  It  is  stated  that  the  Montreal  Street  Railway  directors 
have  been  watching  closely  the  development  of  both  the  Lachine 
and  Chambly  water  powers  with  a  view  to  utilizing  at  least  a  por- 
tion of  one  or  the  other  company's  output.  They  saw  that  the 
Lachine  Company  had  considerable  ice  troubles  their  first  winter, 
and  also  that  the  Chambly  Company,  who  had  this  experience  to 
profit  by,  did  not  entirely  succeed  in  freeing  themselves  from  ice 
troubles  when  they  ran  through  their  first  winter.  The  Montreal 
Street  Railway  have  also  no  doubt  seen  that  the  Lachine  Com- 
pany have  run  through  their  second  winter  without  a  hitch  from 
ice  trouble,  and  can  see  the  precautions  being  taken  by  the 
Chambly  Company  to  prevent  any  trouble  whatever  arising  from 
this  source  again,  as  well  as  the  projected  works  for  increased 
power.  Under  the  circumstances  it  is  highly  possible  that  they 
should  wish  to  make  use  of  this  cheaper  method  of  producing 
power,  and  have  now  sufficient  confidence  in  the  scheme  to 
warrant  their  allying  themselves,  naturally  to  the  company  with 
whom  they  are  most  intimately  connected,  i.e.,  Chambly  Electric 
and  Manufacturing  Company  and  Rojal  Electric  Company.  As 
to  these  two  companies  themselves,  as  one  cannot  live  without 
the  other,  it  would  surprise  no  one  if  they  amalgamated,  in  fact, 
it  is  almost  a  foregone  conclusion.  That  the  Montreal  Street 
Railway,  however,  intend  closing  down  their  present  steam 
power  house  in  the  near  future  is,  as  Kipling  says,  "  another 
story." 

ELECTRICAL   SUPPLY    HOUSES. 

It  is  not  so  many  years  ago  that  the  well-known  firm  of  Mun- 
derloh  &  Company  went  into  the  electrical  supply  business. 
Formerly  the  firm  handled  glassware  and  a  choice  line  of  dry 
goods  specialties.  They  also  acted  as  agents  for  the  Hansa  line 
of  steamships,  and  their  late  senior  partner  was  the  respected 
consul  of  the  German  Empire.  This  firm,  however,  noting  the 
strides  electricity  was  conimencing  to  make,  a  few  years  ago  de- 
cided to  try  and  lake  a  hand  in  the  game — and  with  astonishing 
success.  First,  their  action  was  a  wise  one,  namely,  to  secure 
some  person  capable  of  handling  this  new  branch  of  their  business 
who  fully  understood  it,  and  their  happy  choice  fell  on  Mr.  John 
A.  Burns,  who  is  a  Montreal  boy  and  a  McGill  graduate,  having 
passed  with  honors  and  a  degree  of  B.A.  Sc.  One  of  their  first 
and  best  agencies  is  probably  that  of  the  General  Electric  Com- 
pany, of  Berlin  ("  .\llgemeine  Elektricitats  Gesellschaft  "),  whose 
products,  notably  the  A.  E.  G.  well  known  incandescent  lamp, 
they  still  continue  to  handle.  Mr.  Burns  soon  perceived  that  if 
he  wished  to  avoid  the  formerly  slurring  expression  "  made  in 
Germany,"  that  he  must  educate  his  German  manufacturers  to 
produce  the  shape,  style,  etc.,  best  suited  to  this  market.  It  is  a 
well  known  fact  that  the  German  workman  can  imitate  almost 
anything,  if  given  the  opportunity  and  the  price  to  do  so.  In  this 
case  the  opportunity  was  given  and  the  directions  furnished  to 
make  a  first-class  high-priced  (i.e.,  for  Germany)  article.  The 
success  of  the  scheme  is  evident,  for  although  formerly  the  A.  E. 
G.  Company  sold  an  enormous  quantity  of  lamps  in  Europe,  the 
shape,  base,  style,  etc.,  did  not  take  here,  but  after  the  "  coach- 
ing '  they  received  the  result  is  that  their  American  pattern  lamp 
has  a  large  sale,  not  only  in  Canada  but  in  the  neighboring  re- 
public. Mr.  Burns  has  also  succeeded  in  importing  a  two-wire 
porcelain  cleat  made  according  to  specification,  which    surpasses 


in  appearance  any  cleat  produced  in  this  market  or  in  the  L'nited 
States.  Messrs.  Munderloh  &  Company  also  carry  a  full  line  of 
annunciators,  electric  light  shades,  cut-outs,  batteries,  switches, 
etc.,  from  prominent  United  States  centres,  and  have  just  lately 
started  a  manufacturing  department  for  fixtures,  brackets,  and 
the  like.  The  designs  are  mostly  the  work  of  Mr.  Burns,  who  is 
a  "  worker,"  and  spares  neither  trouble  nor  time  to  push  forward 
his  department.  To  use  the  words  of  one  who  knows  a  fixture — 
"  their  excellent  finish  and  perfection  in  lacquering,  combined 
with  solid  meclianical  work,  would  put  to  shame  some  large 
Canadian  houses  who  have  been  longer  in  the  business  and  who 
make  more  pretence  at  fixture-making."  It  is  understood  a  cata- 
logue is  in  course  of  compilation.  As  Messss.  Munderloh  & 
Company  stick  to  tbeir  own  legitimate  business  and  do  no  con- 
tract work,  they  have  on  their  books  a  large  number  of  contract- 
ors' names  in  Montreal  and  throughout  Canada. 

Many  years  ago,  when  incandescent  lamps  were  more  of  a  nov- 
elty than  the)'  are  to-day,  and  when  their  "novel"  price  was  kept 
up  by  those  "in  the  ring,  '  a  gentleman  of  electrical  aspirations, 
who  will  be  nameless  (as  it  will  suffice  to  say  that  he  never  be- 
came friendly  with  any  of  the  electrical  fraternity,  was  more  fam- 
ed for  his  "avoirdupois"  than  for  celerity,  and  has  somehow  been 
lost  track  of  in  the  grand  race  for  prominence  in  matters  electri- 
cal,) got  hold  of  an  .Austrian  or  Hungarian  lamp  agency.  See- 
ing, evidently,  that  he  could  not  "work"  it  alone,  he  sought  for 
some  one  of  more  abiliiy,  and  luckily  happened  to  hit  on  John 
Forman,  now  of  electrical  supply  fame  in  Montreal.  Mr.  Forman, 
with  his  natural  shrewdness,  it  is  said,  declined  the  assistance  (?), 
but  offered  good  money  for  it  to  run  alone,  which  history  says  was 
accepted.  We  here  lose  track  of  the  electrical  aspirant  (sic)  and 
turn  to  John  Forman.  So  far  as  we  are  aware  this  was  Mr.  For- 
man's  first  venture  in  the  electrical  field.  He  was  then,  if  mem- 
ory serves  aright,  occupying  chambers  in  the  Chesterfield  build- 
ing on  St.  .Alexis  street.  Seeing  the  possibilities  before  him,  Mr. 
Forman  took  up  other  agencies,  such  as  the  Ediswan  Company, 
and  Crompton  &  Company,  of  London,  Eng.  He  then  opened 
with  a  well  selected  stock  on  Craig  street,  about  number  650, 
moving  some  months  later  to  the  old  stand  of  T.  W.  Ness  at  644 
Craig  street.  Here  Mr.  Forman,  seeing  the  delays  unavoidable 
with  English  agencies,  turned  his  eyes  to  the  United  States  also, 
and  added  many  valuable  lines  to  his  already  growing  list.  Just 
a  few  months  ago  Mr.  Forman  moved  his  business  into  the  ele- 
gant building  further  west  on  Craig  street,  vis  a  vis  to  Alexander 
street,  where  he  has  a  general  electrical  supply  stock  that  would 
be  hard  to  beat.  Motors,  push-buttons,  switches,  batteries,  wire, 
bells,  etc.,  are  to  be  seen  on  the  premises.  When  the  Canadian 
Bryant  Company  wound  up  their  business  in  Montreal,  their 
stock,  assembled  and  unassembled,  was  purchased  by  Mr.  For- 
man, who  continues  to  supply  their  well  known  types  of  cut-outs, 
sockets,  rosettes,  etc.  Among  Mr.  Forman's  latest  acquisitions 
in  the  way  of  agencies  may  be  mentioned  those  of  the  Gordon 
(formerly  Gordon-Burnham)  batteries,  and  the  Lawrence  Gas 
Fixture  Company's  electroliers,  brackets,  ceiling  pieces,  etc. 
For  this  latter  agency  he  has,  at  considerable  expense,  fitted  up 
a  special  show-room,  handsomely  and  tastefully  decorated.  The 
colors  of  the  decorations  have  been  well  chosen  so  as  to  make  a 
telling  effect  on  the  fixtures,  which  in  themselves  are  certainly 
choice  and  of  late  design.  It  is  said  that  the  total  equipment  of 
fixtures  and  brackets  for  the  residential  flats  built  by  Mr.  M.  S. 
Foley  on  Do.ninion  Square,  have  been  furnished  by  Mr.  Forman. 
From  the  foregoing  it  will  be  seen  that  any  buyer  will  be  well  re- 
warded by  paying  Mr.  Forman's  establishment  a  call,  and  he  will 
have  to  ask  for  something  rather  out  of  the  ordinary  if  it  cannot 
be  shown  him  there. 

Mr.  R.  E.  T.  Pringle,  son  of  the  well  known  hydraulic  engi- 
neer, Mr.  Thos.  Pringle,  and  now  possessor  of  one  of  the  largest 
electrical  supply  houses  in  the  Dominion,  is  well  versed  in  elec- 
trical industries,  having  at  one  time  occupied  the  post  of  superin- 
tendent in  'he  factory  of  the  Royal  Electric  Company.  His  estab- 
lishment, which  lately  comprised  two  stores,  one  on  St.  James 
street  and  one  on  Craig  street,  has  been  now  gathered  together 
into  the  Craig  street  premises,  which  were  much  the  larger  of  the 
two.  This  consolidation  is  appreciated  by  customers  and  gave 
Mr.  Pringle  an  opportunity  to  put  in,  as  he  has  done,  a  well  se- 
lected and  exceedingly  varied  slock — English  goods,  such  as  dec- 
orated push  buttons,  counterweights,  etc.,  and  .American  goods 
such  as  Patrick,  Carter  &  Co.'s  annunciators,  Western  Electric 
Co.'s  lines,  etc.  In  the  Canadian  goods,  Mr.  Pringle  handles  all 
the  Packard  specifllies,  such  as  transformers,  lamps,  and  meters, 
and  last  but  not    least,  the  C.  P. "specialties.      The   trade    mark 
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"C.  P."  is  quoted  by  some  as  meaning  "Canadian  Produce,"  and 
by  others  as  Cary  &  Pringle(Mr.  Cary  being  the  well  known  mana- 
ger of  the  Packard  Company.)  Be  this  as  it  may,  the  trade  in  gen- 
eral owe  them  a  debt  of  gratitude,  for  at  the  time  this  line  of  C.  P. 
rosettes,  sockets,  cut-outs,  switches,  ate,  were  put  on  the  market, 
we  were  just  about  in  shape  to  be  dictated  to  by  a  large  United 
States  combine,  but  C.  P.  spoiled  the  little  game  entirely.  Mr. 
Pringle  handles  enormous  quantities  of  wire,  the  weatherproof  lines 
from  a  noted  Canadian  factory,  and  the  rubber  covered  from  a 
prominent  United  States  concern.  The  popular  sales  manager  for 
Mr.  Pringle  is  Mr.Geo.  Rough,  who  is  well  acquainted  with  the  busi- 
ness, having  taken  a  hand  at  it  himself  in  the  past  when  in  St.  Jo, 
Miss.  Mr.  Rough  is  a  Montreal  boy  and  eminently  successful  in 
making  sales.  Buyers  calling  at  Mi.  Pringle's  will  have  to  be 
hard  to  please  if  they  cannot  find  what  they  are  looking  for,  or 
if  thev  have  anything  to  cavil  at  in  their  treatment.  We  hear  a 
good  deal  from  supply  houses  across  the  line  when  tliey  make  a 
big  sale  ;  they  are  apt  to  print  fac  similes  of  cheques  they  receive 
for  their  goods,  etc.  Il  is  a  fact,  however,  that  such  items  are  of 
every-day  occurrence  with  R.  E.  T.  Pringle,  and  no  fuss  made 
over  it  either  ;  in  fact,  were  it  not  for  this  quiet  manner  in  which 
their  business  is  done,  this  item  could  be  greatly  extended,  but 
their  policy  is  not  to  blow  trumpets. 
NOTES. 

We  hear  that  Mr.  George  Hill,  formerly  employed  by  John  For- 
man,  electrical  supply  dealer,  is  now  no  longer  with  that  firm. 

Mr.  John  Sh«.w,  of  the  Montreal  Electric  Company,  who  has 
been  more  or  less  of  an  invalid  for  six  months  past,  is  now  able 
to  put  in  a  daily  appearance  at  the  office. 

Mr.  N.  L.  Piper,  of  Messrs.  Noah  L.  Piper  &  Sons,  Toronto, 
manufacturers  of  reflector  shades,  etc.,  is  doing  a  good  business 
with  the  electrical  supply  dealers  in  Montreal,  and  no  representa- 
tive is  more  esteemed.  Mr.  Piper  is  a  man  of  few  words  ;  he 
sells  his  goods  on  their  merits,  and  stands  behind  them. 

The  setting  in  of  warmer  weather  seems  to  be  having  its  effect 
in  developing  the  usual  spring  crop  of  mushroom  electrical  con- 
tractors. There  are  many  around  already  soliciting  contracts 
who  do  not  appear  to  know  the  difference  between  a  cut-out  and 
a  socket.  It  is  rather  a  pity  that  the  winter  is  so  severe  in  Mon- 
treal, so  many  "promising"  saplings  wither  away  before  they 
have  time  to  make  a  good  sized  tree. 

Mr.  Wm.  Allan,  the  veteran  engineer  and  dynamo  tender  at  the 
Canadian  Pacific  Railway  plant,  Bisson  street,  has,  we  hear,  re- 
signed his  position,  to  take  a  similar  one  with  Messrs.  Tooke 
Bros.,  St.  Henri,  whose  electrical  equipment  has  already  been 
described  in  these  columns.  Mr.  .Allan  has  the  good  wishes  of 
his  electrical  friends  in  his  new  sphere. 

The  promoters  of  the  Shawinigan  Falls  plant  speak  of  trans- 
milting  power  to  Montreal.  As  the  distance  is  So  iniles,  some 
electricians  doubt  if  it  will  be  a  commercial  or  rather  financial 
success,  taking  into  consideration  the  high  voltage  required  and 
our  climate.  Another  phase  may  soon  appear,  and  that  is,  that 
the  supply  of  such  power  will  exceed  the  demand.  However,  the 
enterprise  deserves  good  wishes,  and  any  electrical  dfficulties 
that  may  crop  up  will  only  be  an  incentive  to  their  eleciiicians  to 
overcome,  and  the  data  on  such  will  be  sure  to  interest  the  elec- 
trical fraternity  generally. 

A  couple  of  steam  automobiles  are  in  town,  one  belonging  to 
Mr.  Dandurand,  of  Queen's  Park  "bicycle  track"  fame,  the  other 
to  the  Cycle  &  Automobile  Company,  whose  office  is  in  Windsor 
Hotel  block.  As  yet  no  manufacturer  has  tried  conclusions  with 
our  hilt  with  a  storage  battery  electro-mobile,  but  it  is  rumored 
that  an  electro-mobile  is  under  construction  in  the  city. 

There  have  been  of  late  several  accidents  in  this  city,  due  to 
the  electric  current.  A  man  named  Zori  Daw  received  an  elec- 
tric shock  while  working  among  wires  at  the  corner  of  Notre 
Dame  and  Fulford  streets,  and  was  taken  to  the  Notre  Dame 
Hospital.  R.  F.  Girdwood,  employed  by  the  Royal  Electric 
Company,  had  a  narrow  escape  from  death.  He  was  engaged 
in  making  a  test  of  some  apparatus  when  another  workman,  not 
knowing  his  position,  turned  on  a  current  of  6000  volts.  Besides 
receiving  a  severe  shock,  he  was  badly  burned,  and  was  remov- 
ed to  the  hospital,  where  he  is  improving.  It  would  seem  that 
when  any  such  testing  is  being  done  with  the  apparatus  at  a  dis- 
tance from  the  switch,  it  would  be  desirable  to  have  a  third  party 
mid-way  between,  who  would  act  as  a  check  or  safe-guard,  in 
case  of  a  misunderstanding  of  orders  called  from  one  employee 
to  the  other.  The  widow  of  George  Peace  is  suing  the  city  for 
$10,000  damages  consequent  upon  the  death  of  her  husband,  who 


was  killed  by  an  electric  shock  at  the  incinerator  on  St.  Patrick 
street  on  November  loth  last.  Negligence  on  the  part  of  the  city 
is  alleged. 


DOMES  ON  STEAM  BOILERS. 

1^    \V.   H^  Wakema-.. 

A  few  days  ago  I  fired  up  a  boiler  that  had  not  been 
used  for  six  months,  .^fter  the  air  wasfor;ed  out  of  it 
by  the  steam,  through  an  open  safety  valve,  the  valve 
was  closed  and  pressure  allowed  to  accumulate.  It 
was  not  tight,  so  I  raised  the  lever  and  let  steam  blow 
freely  through  it.  .\t  first  this  steam  was  dry,  but 
after  about  30  seconds  the  discharge  pipe  was  nearly 
half  full  of  water  that  was  coming  out  with  the  steam. 
As  this  boiler  has  no  dome  on  it  my  attention  was  called 
by  the  incident  to  the  difference  between  boilers  that 
have  domes  and  those  that  have  none.  In  the  above 
mentioned  case  the  boiler  was  not  flooded  with  water, 
as  there  was  only  two  gauges,  or  no  more  than  would 
be  carried  in  practice. 

The  philosophy  of  the  water  coming  out  with  the 
steam  is  as  follows  :  When  the  safety  valve  was  lifted 
enough  to  give  the  full  capacity  of  pipe,  there  was  a  very 
great  rush  ot  steam  through  it,  which  lowered  the 
pressure  on  the  surface  of  the  water  immediately  under 
the  steam  pipe.  I  do  not  mean  to  say  that  it  was  lowered 
very  much,  for  it  probably  was  not,  but  a  difference  of 
one  pound  is  enough  to  cause  trouble  ;  for,  as  the 
pressure  is  maintained  on  the  remainder  of  the  water 
surface,  it  forces  the  water  directly  below  the  steam 
pipe  out  with  the  steam.  Domes  are  put  on  boilers  to 
obviate  the  evil,  for  they  afford  a  very  much  larger  open- 
ing for  the  escape  of  steam,  consequently  the  velocity  is 
less,  and  the  water  below  the  opening  is  not  forced  up 
with  the  steam.  It  is  not  assumed  that  the  shell  is  cut 
away  for  the  full  size  ot  the  dome,  as  that  would  weaken 
the  shell  more  than  is  necessary,  but  an  opening  that  is 
twice  the  diameter  of  the  steam  pipe  should  be  provided. 
Where  there  is  a  manhole  in  the  dome,  the  shell  is  cut 
away  enough  to  make  an  opening  as  large  as  the  manhole. 
Those  people  who  object  to  domes  point  out  the  fact 
that  an  opening  of  this  size  greatly  reduces  the  strength 
of  the  boiler,  but  there  is  no  good  reason  for  this  re- 
maining so. 

A  boiler  without  a  dome  is  usually  fitted  with  a  man- 
hole in  the  shell,  and  this  is  reinforced  with  a  frame  that 
is  supposed  to  be  as  strong  as  the  metal  in  the  shell 
was  before  it  was  removed.  Suppose  it  was  decided 
to  put  a  dome  on  his  boiler,  and  to  locate  it  over  the 
top  manhole.  Could  any  boiler  maker  consider  it 
necesary  to  remove  the  frame  as  useless?  I  think  not, 
for  he  would  say  that  it  supported  the  shell  and  made 
the  whole  structure  stronger  than  it  otherwise  would 
be.  This  being  true,  why  is  it  not  good  policy  to  put 
on  a  supporting  frame  inside  of  the  dome  when  a  boiler 
is  built  ?  If  this  was  done  the  claim  that  a  dome  weakens 
the  shell  of  a  boiler  would  no  longer  be  tenable  ;  and  this 
is  the  principal  objection  to  having  one  included  in  the 
specifications.  The  claim  that  it  acts  as  a  reservoir  for 
steam,  to  be  used  when  wanted,  as  presented  by  those 
who  favor  it,  is  not  worthy  of  serious  consideration 
on  account  of  its  small  capacity  ;  neither  is  the  objection 
offered  to  it  by  the  opposition,  who  say  that  it  acts  as  a 
condenser,  as  the  surface  exposed  is  not  large,  and  it 
should  be  protected  by  sone  good  covering.  The  con- 
clusion of  the  whole  matter  is,  therefore,  that  a  dome 
furnishes  dry  steam  to  the  engine  as  above  described, 
and  it  does  not  weaken  the  shell  when  properly  con- 
structed, any  tnore  thati  it  does  to  put  a  manhole  in 
shell  at  sotne    other    point. — The  Wood-WDrker. 
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EXAMINATION  OF  ENGINEERS. 

Bv  W.  H.  Wakkman. 
The  examination  of  steam  engineers  for  licenses  on  land  or  sea, 
or  for  admission  into  the  various  societies  that  are  supported  for 
the  purpose  of  benefitting  the  craft,  is  always  an  interesting  sub 
ject,  and  to  prospective  candidates  for  these  honors  it  is  peculiarly 
fascinating.  As  a  rule  an  examining  board  does  not  adopt  a  list 
of  questions  for  those  to  answer  who  apply  for  examination, 
although  it  may  have  such  a  list  from  which  to  make  selections  for 
use  at  various  times.  This  makes  it  practically  impossible  to  in- 
form the  candidate  in  advance  of  what  he  will  be  required  to  an- 
swer. He  must  therefore  gain  a  general  knowledge  of  the  busi- 
ness, and  having  become  well  grounded  in  its  fundamental  prin- 
ciples, apply  them  to  the  solution  of  problems  presented,  use  good 
judgment  in  formulating  replies  and  never  get  nervous  or  excited. 
All  men  are  not  qualified  to  pass  these  examinations,  neither  is 
every  man  who  finds  himself  a  member  of  an  examining  board 
qualified  to  discharge  the  duties  of  that  important  position. 

Sometime  ago  it  was  the  writer's  privilege  to  attend  an  impor- 
tant meeting  of  engineers,  a  feature  of  which  was  an  ideal  exam- 
ination of  a  candidate  for  admission  to  their  ranks,  and  as  much 
interest  in  the  questions  asked  has  been  manifested,  an  article' in 
wiiich  these  questions  are  fully  answered  will  prove  benificial  to 
many  others  interested. 

There  were  twenty-five  questions  propounded,  and  while  the 
replies  given  here  are  more  elaborate  than  can  be  allowed  for  an 
ordinary  examination,  they  are  none  too  explicit  to  convey  a  full 
and  correct  knowledge  of  the  subjects  treated.  The  questions, 
answers,  and  explanations  follow  : 

I.   How  would  you  proceed  to  inspect  a  boiler? 
A.   Every  part  of  the  shell,  lubes  and  heads  that  can  be  reached 
should  be  examined  and  a  thorough  search  made  for  places  affected 
by  internal  or  external  corrosion,   pitting,   cracks,   blisters,   and 
bagging  caused  by  lack  of  water. 

Internal  corrosion  may  be  caused  by  steam  and  water  leaking 
nto    a  not    in    use,    or    by    certain    impurities    in    the 

feed  water  while  it  is  under  pressure  every  day.     External   cor- 
rosion is   caused  by  water  dripping  on   the  outside   of  it  from 
leaky   steam  pipe,  valve  stem,  or  on  account   of  holes  in  the  boiler 
house  roof. 

Pitting  is  caused  by  impure  feed  water,  and  sometimes  bv 
allowing  a  boiler  to  stand  many  days  with  warm  water  in  it, 
although  said  water  may  be  pure.  In  some  cases  small  blisters 
are  raised  on  the  metal,  and  when  these  are  broken,  pits,  or  hol- 
low places    are  found  under  them. 

Cracks  are  caused  by  unequal  contraction  and  expansion,  by 
injudicious  use  of  the  drift  pin,  and  by  expanding  lubes  into  the 
heads.  Very  close  examination  will  disclose  their  presence,  and 
sheets  and  heads  that  are  imperfect  in  this  respect  may  be  detected 
by  means  of  a  light  steel  hammer  in  the  hands  of  an  experienced 
engineer,  as  when  they  are  struck  the  sound  differs  from  that  given 
out  by  sound  iron  or  steel. 

Blisters  are  caused  by  imperfections  in  iron  plates,  for  wliere 
several  pieces  are  rolled  together  to  make  a  boiler  plate  the  weld 
may  not  be  perfect  throughout  the  whole  piece,  and  when  put  into 
hard  service  the  different  layers  become  separated  and  a  blister 
is  formed.  If  the  defect  does  not  not  extend  deep  into  the  plate 
it  may  be  trimmed,  its  extent  carefully  noted,  and  if  the  remaining 
portion  is  as  strong  as  the  riveted  joint,  no  further  precautions  are 
necessary,  except  to  make  sure  that  it  does  not  spread.  It  the 
blister  is  large  and  deep  it  will  be  necessary  to  cut  it  out  and 
put  on  a  patch. 

The  bagging  of  a  sheet  is  caused  by  lack  of  water  in  direct  con- 
tact with  it.  This  does  not  necessarily  mean  that  the  water  line 
has  been  allowed  to  fall  so  low  that  the  part  has  been  uncovered, 
for  grease  may  have  collected  upon  the  sheet  and  thus  efTectually 
prevented  the  water  from  retaining  it,  the  result  of  which  is  that 
it  has  been  overheated  and  the  pressure  has  bulged  it  out,  or 
caused  a  "bag"  to  appear. 

All  of  the  rivets  should  be  tested  in  order  to  detect  loose  ones, 
and  every  brace  examined,  for  if  one  is  loose  or  broken  it  will  cause 
unnecessary  stress  to  come  upon  others,  which  may  strain  or  break 
them.  While  the  engineer  or  inspector  is  inside  the  boiler,  he 
should  see  that  all  the  pipes  connecting  try  cocks,  water  and 
steam  gauges  are  free  from  rust  and  sediment,  and  if  an  excessive 


amount  of  scale  is  on  the  tubes  and  shell  it  should  be  removed. 
The  safely  valve  should  be  examined  and  tested  in  order  that  it 
may  be  known  to  be  in  good  working  order,  and  all  superfluous 
weights  removed  from  its  lever. 

2.  A  boiler  is  sixty-six  inches  in  diameter,  the  plates  are  three- 
eighlhs-inch  thick,  and  have  a  tensile  strength  of  60,000  pounds  per 
square  inch  of  sectional  area.  The  strength  of  the  seams  is  75 
per  cent,  of  the  solid  plate  and  the  factor  of  safety  is  5.  What  is 
the  safe  working  pressure  ? 

A  One  hundred  and  two  pounds.  It  is  calculated  as  follows 
(for  every  applicant  for  a  license  should'be  able  to  explain 
the  examples  given  him);  The  plates  possess  a  tensile  strength  of 
60,000  pounds  per  square  inch  of  sectional  area,  but  they  are  only 
three-eighths  inch  thick,  therefore  the  ultimate  strength  of  a  strip 
one  inch  wide  is  60,000  x  .375  =  22,500  pounds.      (s  =  .375. 

A  boiler  plate  cannot  be  considered  stronger  than  its  weakest 
part,  and  in  this  case  the  seam  has  75  per  cent,  of  the  strength 
of  solid  plate,  therefore  22,500  x  .75=  16,875  pounds,  which  is  the 
actual  strength  of  the  plate  put  into  this  boiler,  calculated  from 
the  weakest  part,  which  is  the  seam.  This  is  to  be  divided  by 
one-half  of  the  diameter,  and  i6,875-^(66-^2)  =  5i  i  pounds,  which 
is  the  bursting  pressure  of  this  boiler.  The  factor  of  safety  is  5, 
which  means  the  bursting  pressure  is  to  be  divided  by  5  to  obtain 
the  safe  working    pressure.     511^5=102  pounds. 

3.  The  area  of  a  safety  valve  is  ten  square  inches  the  sleam  pres- 
sure ninety  pounds,  and  the  distance  from  valve  to  fulcrum  is  three 
inches,  and  the  ball  weighs  one  hundred  pounds.  What  should  be 
length  of  the  lever  in  order  that  the  weight  shall  balance  the 
steam  pressure,  neglecting  the  weight  of  valve  and  lever? 

A.  Twenty-seven  inches.  As  the  area  of  valve  is  ten  square 
inches,  the  pressure  ninety  pounds,  and  the  distance  from  valve  to 
fulcrum  three  inches,  these  factors  must  be  multiplied  together 
and  the  product  divided  by  weight  of  ball.      10  x  90  x  3-r  100  =  27. 

4.  Give  the  principal  cause  or  causes  for  boiler  explosions  ? 

A.  There  is  nothing  mysterious  about  boiler  explosions,  as  they 
are  all  caused  by  putting  more  pressure  on  than  the  boilers  are 
able  to  carry,  hence  the  failures.  There  is,  however,  a  variety  of 
•  reasons  for  this,  as  a  boiler  may  have  become  weakened  by  abuse 
and  unavoidable  wear,  until  it  is  no  longer  strong  enough  to  car- 
ry the  ordinary  working  pressure.  In  many  cases  where  boilers 
are  not  insured,  the  pressure  to  be  carried  is  determined  bv  what 
is  needed  to  drive  the  engine,  without  regard  to  the  strength 
of  boiler.  Some  of  the  defects  which  weaken  a  boiler  are  so  cov- 
ered that  it  is  impossible  to  detect  them,  and  several  explosions 
have  occurred  from  this  cause.  Incorrect  steam  gauges  and 
safety  valves  that  require  the  use  of  a  sledge  hammer  to  lift  them 
from  their  seats  have  caused  explosions  from  over-pressure. 

5.  The  crank  of  an  engine  is  fifteen  inches  long  and  makes 
ninety  revolutions  per  minute.  How  many  feet  does  the  piston 
travel  in  a   minute  ? 

A.  Four  hundred  and  fifty  feet.  As  the  crank  is  fifteen  inches 
long,  the  stroke  is  ;^o  inches,  so  that  the  piston  travels  sixty  inches 
per  revolution,  and  60x90-^  12  =  450  feet.  Some  confusion  seems 
to  exist  among  men  in  charge  of  steam  plants  who  are  not 
well  informed,  concerning  the  proper  way  to  measure  the  stroke 
of  an  engine,  and  some  amusing  results  have  been  secured  in 
efforts  to  calculate  the  piston  speed  under  these  conditions,  but 
the  above  way  is  correct  for  making  the  calculation,  and  the  way 
to  determine  the  length  of  the  crank  is  to  measure  from  the  centre 
of  crank  shaft  to  the  centre  of  crank   pin. 

6.  The  initial  pressure  on  a  piston  is  seventy  pounds  and  the 
compression  is  thirty-five  pounds,  both  gauge  pressures.  Is  the 
clearance  half  filled  ? 

A.  This  is  one  of  the  questions  intended  to  "catch"  the  candidate, 
or,  in  other  words,  to  offer  a  test  for  quick  action  in  arriving  at 
conclusions,  as  the  reply  involves  the  consideration  of  several 
things.  When  the  writer  first  heard  that  question  it  appeared  as 
if  the  intention  was  to  ask  if  the  compression  pressure  equalled 
one-half  of  the  initial  pressure,  when  both  are  measured  from  a 
perfect  vacuum,  as  this  is  the  true  basis  from  which  to  start.  If 
we  take  the  atmospheric  pressure  at  fifteen  pounds  the  total  initial 
pressure  is  eighty-five  pounds,  and  the  compression  fifty  poimds, 
so  that  the  latter  is  more  than  one-half  the  former.  Such  a  reply 
might  be  understood  as  an  attempt  to  put  an  incorrect  construc- 
tion upon  sentences  that  are  very  plainly  worded,  and  acandidate 
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is    always   justified    in   taking  questions  as  they  are  given   liim. 
Viewing  it  in  this  light  the  reply  would  be,  No. 

The  explanation  of  this  is  as  follows  :  Under  ordinary  conditions 
we  say  that  when  a  space  is  filled  with  steam,  even  if  the  pressure 
is  only  one  pound  above  a  vacuum,  it  is  full,  because  nothing  is 
there  but  steam,  and  yet  when  we  bring  the  whole  matter  down 
to  what  is  technically  correct,  a  space  is  never 
full  so  long  as  it  is  possible  to  get  anything  more  into  it,  therefore 
when  steam  is  forced  in  until  the  pressure  is  thirty-five  pounds  by 
the  gauge,  it  is  not  one-half  full,  neither  is  it  full  when  the  pres- 
sure rises  to  seventy  pounds,  for  more  can  be  forced  into  it, 
and  it  is  difficult  lo  locate  the  limit. 

7.  How  do  you  find  the  ratio  of  expansion  for  .a  compound 
engine  ? 

A.  There  are  two  ways  of  doing  this,  one  of  which  is  lo  deter- 
mine the  volume  of  the  high  pressure  up  to  the  point  of  cut  off,  also 
the  total  volume  of  the  low  pressure  cylinder.  Divide  the  latter  by 
the  former  and  the  quotient  is  the  ratio  of  expansion  for  the  engine. 
The  other  is  to  multiply  the  ratio  of  expansion  in  the  high  pressure 
cylinder  by  the  ratio  in  the  low  pressure,  and  the  product  will  be 
the  total  ratio.  There  are  many  engineers  in  charge  of  fine  plants 
that  do  not  understand  this,  for  it  aj^pears  as  if  the  ratios  of  the 
two  cylinders  should  be  added  together  instead  of  multiplied. 

Take  the  case  of  an  engine  with  a  Iiigh  pressure  cylinder  twenty 
inches  and  a  low  pressure  forty  inches  in  diameter,  making  the 
areas  1  to  4,  and  assuming  that  the  cut  off  takes  place  at  one- 
quarter  stroke.  This  makes  the  ratio  4  for  the  high  pressure 
cylinder,  because  at  the  end  of  the  stroke  the  space  filled  by  the 
steam  is  four  times  as  large  as  at  the  point  of  cut  off.  When  the 
exhaust  valve  opens  and  allows  the  steam  to  go  to  the  low  pres- 
sure cylinder,  it  fills  it  at  an  equal  pressure  up  to  one-quarter 
stroke,  at  which  point  the  ratio  is  still  4,  but  when  the  low  pres- 
sure piston  has  advanced  lo  one-third  stroke  it  is  8,  at  three-quar- 
ters stroke  it  is  12,  and  at  the  end  of  the  stroke  it  is  16.  As  it  is 
4  for  each  cylinder,  it  is  4  x  4=  16  for  the  combined  or  total  ratio. 
In  this  case  the  effects  of  clearance  are  neglected,  in  order  to 
make  the  illustration  simple  and  comprehensive. 

8.  The  areas  of  the  pistons  of  a  three  cylinder  triple  expansion 
engine  are  100,  300  and  900  square  inches  respectively.  The 
ratio  of  expansion  in  the  high  pressure  cylinder  i^  3.  What  is  the 
ratio  in  the  intermediate  cylinder?  What  is  it  for  the  low  pressure 
cylinder  ?  What  is  the  combined  ratio  ? 

A.  As  the  ratio  in'the  first  cylinder  is  3  and  the  second  or  inter- 
mediate cylinder  is  three  times  as  large,  the  cut  off  would  take 
plure  at  one-third  stroke,  making  the  ratio  3.  The  low  pressure 
cylinder  is  three  times  as  large  as  the  intermediate,  therefore  the 
ratio  is  three  for  this  also,  and  the  combined  ratio  is  3  x  3  x  3  =  27. 

Another  way  to  explain  this  is  to  assume  that  the  stroke  of  all 
pistons  is  thirly-six  inches,  thus  locating  the  cut-off  in  the  high 
pressure  cylinder  at  36-^3=  12  inches.  The  contents  of  it  up  to 
this  point  is  100  X  12  =  1,200  cubic  inches.  The  contents  of  the 
low  pressure  cylinder  is  900x36  =  32,400,  and  dividing  one  by 
the  other  shows  that   32,400 -^  1,200  =  27. 

9.  What  is  latent    heat  ? 

A.  Heal  that  is  not  indicated  by  a  thermometer.  Heat  is  a 
form  of  mollon,  so  that  when  water  is  heated  lo  Ihe  boiling  point 
the  molecules  of  which  it  is  composed  are  set  in  active  motion. 
This  is  indicated  by  a  thermometer,  but  when  more  heal  is  applied 
in  order  to  increase  the  motion  of  the  molecules  and  throw  them 
further  apart  so  as  to  form  steam,  it  is  not  shown  by  a  column  of 
mercury,  therefore  it  is  said    to   be  latent  or  hidden. 

10.  What  is  sensible  heat  ? 

A.  Heat  that  is  indicated  by  a  thermometer,  or  that  is  sensible 
lo  the  touch. 

If.   What  is  meant  by  the  absolute  zero  of  temperature  ? 

A.  It  means  a  temperature  so  low  that  it  is  impossible  for  it 
lo  go  lower.  In  other  words,  it  means  when  the  molecules 
are  brought  to  a  slate  of  perfect  rest.  This  has  never  been 
secured  in  practice,  and  is  therefore  a  theoretical  calculation  only, 
but  it  is  necessary  for  use  in  many  engineering  calculations.  By 
the  Fahrenheit  scale  it  is  461,  by  Reaumer  229,  and  Centi- 
grade 274  degrees  below  zero. 

For  the  Fahrenheit  scale,  which  is  the  one  most  commonly  used 
in  Ihe  United  States,  it  is  calculated  as  follows  :  It  has  been 
determined  Ihal  a  quantity  of  mercury  will  shrink  about  ^J^  of  its 
bulk  for  each  degree  Ihal  its  temperalure  is  lowered.  Starting 
at  the  freezing  point,  which  is  ;^2  degrees,  in  order  to  reduce  its 
bulk  to  nothing  it  must  fall  about  493  degrees,  or  to  493  -  32  =  461 
degrees  below  zero. 

12.  What  is  the  total  weight  of  a  column  of  water  whose  cross- 
section  is  nine  square  inches,  the  height  being  one  hundred  feet 
and  the  temperature  62  degrees  Fahrenheit  ? 

•^-  389-375  pounds.  As  Ihe  cross  section  of  this  column  con- 
tains nine  square  inches  and  it  is  100  x  12=  1,200  inches  high,  it 
contains  9x1,200=10,800  cubic  inches,  or  10, 800-f  1,728  =  6.25 
cubic  feet.  .'Vt  a  temperature  of  62  degrees,  one  cubic  foot  weighs 
62.3  pounds,  and  Ihe  whole  will  weigh  6.2j  x  62.3  =  389.375  pound-.. 

13.  What  is  Ihe  difference  between  a  continuous  and  an  alternat- 
ing current  of  electricity  ? 

A.  A  continuous  or  constant  current  Hows  in  one  direction  only, 
but  an  alternating  current  (as  its  name    indicates)    changes    its 


direction,  or  allernales  many  times  per  second,  llie  number 
depending  upon  Ihe  design  of  the  generator  that  supplies  the  cur- 
rent. 

14.  When  the  reading  of  the  voltmeter  and  the  ammeter  are 
given,  how  do  you  determine  the  electrical   horse-power  ? 

A.    Multiply  one  by  the  other  and  divide  by  746. 

15.  What  is  a  volt  ? 

A.  It  is  the  unit  of  pressure  in  electrical  work,  Ihe  same  as  Ihe 
pound  is  for  sleam  pressure.  When  the  conductor  cuts  100,000,000 
lines  of  force  per  second,  a  pressure  or  potential  of  one  volt  is 
generated. 

16.  What  is  a  kilowatt  ? 

A.  One  thousand  walls,  and  as  746  watts  inake  one  horse-power, 
a  kilowatt  is  practically  one  and  one-third  horse  power. 

17.  Explain  briefly  the  theory  of  mechanical  refrigeration. 

A.  Some  liquid  or  gas,  usually  ammonia,  is  compressed  by  a 
mechanical  device  called  a  compressor,  or  by  expansion  caused  by 
the  application  of  heat,  until  a  high  pressure  is  secured,  and  the 
heal  concentrated,  after  which  it  is  removed  by  cold  water  in  a 
condenser.  Passing  on  through  pipes  until  an  expansion  valve  is 
reached  it  is  allowed  to  expand  into  a  much  larger  volume  in 
pipes  of  greater  diameter.  As  it  does  not  contain  heat  enough  lo 
supply  Ihe  increased  volume,  it  attracts  it  from  the  surrounding 
air,  in  the  direct  expansion  system,  from  Ihe  brine  in  the  indirect 
system,  thus  producing  a  low  temperature. 

18.  Why  is  ammonia  used  in  this  process  ? 

A.  Because  it  is  readily  obtained  at  a  moderate  price,  tt  is  quick- 
ly changed  from  a  gas  to  a  liquid,  and  its  expansive  properties 
are  very   great. 

19.  What  is  the  latent  heal  of  ice  ? 

A.  It  is  142  heat  units.  It  is  so  called  because  when  ice  is  at  a 
lemperature  of  32  degrees  it  requires  Ihe  application  of  142  heat 
units  10  melt  one  pound  of  it  into  water  al  32  degrees,  and  when 
in  the  form  of  water  as  above  stated,  it  is  necessary  lo  abstract 
142  heal  units  in  order  to  freeze  it. 

20.  Why  is  siilt  water  used  in  circulating  pipes  instead  of 
fresh  water  ? 

A.  Because  it  can  be  reduced  to  a  lower  temperature  without 
freezing. 

21.  Whal  is  a  gas  engine  ? 

.\.  It  is  an  engine  in  which  either  natural  or  manufactured  gas 
is  burned  in  the  cylinder    in  order  to   move  Ihe  piston. 

22.  What  is  a  gasolene  engine  ? 

A.  An  engine  in  which  the  gas  formed  from  gasolene 
is  burned  in  the  cylinder. 

23.  How  do  you  determine  Ihe  mean  effective  pressure  of  a  gas 
engine  ? 

A.  A  diagram  is  taken  and  its  mean  effective  pressure  computed 
the  same  as  for  a  steam  engine,  but  the  time  during  which  this 
pressure  is  acting  on  the  piston  must  be  taken  into  account.  If 
there  is  one  e.xplosion  for  four  strokes,  the  pressure  shown  by  the 
diagram  must  be  divided  by  four  lo  decide  the  mean  effective 
pressure  for  the  full  piston  speed,  or  ihe  actual  mean  effective 
pressure  for  one  stroke  may  be  taken,  and  one-fourth  of 
the  piston  speed  taken  when  calculating  the  power  developed  by 
the  engine. 

24.  What  is  meant  by  a  two  c\  cle  engine. 

A.  It  means  an  engine  In  which  there  is  one  explosion  of  gas 
for  each  two  strokes  made.  The  term  "two  stroke  cycle"  is  much 
more  comprehensive. 

25.  Why  are  heavier  fly  wheels  used  on  gas  engines  than  for 
sleam  engines  of  Ihe  same  power  ? 

A.  It  is  necessary  to  do  this  in  order  lo  maintain  steady  speed. 
In  some  engines  there  is  one  explosion  for  two  revolutions  of  the 
machine,  thus  making  the  impulses  far  apart,  so  that  in  the  ab- 
sence of  heavy  fly  wheels  or  balance  wheels,  to  absorb  and  give 
out  the  power  developed,  the  speed  would  be  very  unsatisfactory. 
The  same  is  true,  in  a  less  degree,  of  two  cycle  engines. — The 
Tradesman. 


ONTARIO  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 

The  Ontario  Association  of  Stalionary  Engineers  held  their 
annual  convention  in  London  on  Ma\-  2Sth,  at  which  lliere  was 
present  a  good  representation  of  the  certificate  holders.  The  re- 
portoflhe  registrar  as  lo  the  membership  showed  91  7  as  the  total 
number  upon  the  books,  of  which  13  have  died,  8  are  blank 
numbers,  and  154  have  been  cancelled,  leaving  742  members  on 
the  books. 

The  financial  sialement  of  the  treasurer  showed  an  income,  in- 
cluding the  balance  from  last  year,  of  $653.99,  ^"d  an  expenditure 
of  $517.89,  leaving  a  balance  on  hand  of  $136. 10. 

A  full  discussion  of  the  license  law  and  Ihe  prospect  of  having 
it  passed,  brought  out  the  fact  thai  many  steam  users  who  were 
at  one  lime  opposed  to  the  measure,  were  now  favourable  to  it, 
and  a  committee  was  appointed  to  further  enlighten  the  steam 
users  generally  as  to  the  working  of  the  proposed  act. 

The  election  to  fill  the  place  of  the  retiring  members  of  the 
board,  resulted  in  the  selection  of  Messrs.  O.  P.  St.  John,  of  Toron- 
to, A.  E.  Eakins,  of  Toronto,  A.  M.  Wickens,  of  Toronto,  and  Alex. 
Findlay,  of  London.  The  board  then  elected  its  officers  by  se- 
lecting O.  P.  St.  John  as  president  ;  Thos.  Elliott,  of  Hamilton,  as 
vice-president  ;  J.  G.  Bain,  113  Yorkville  avenue,  Toronto,  regis- 
trar, and   A.  M.  Wickens,  of  Toronto,   treasurer. 

A  lively  election  occurred  for  the  next  place  of  meeting,  St. 
t^homas,  Paris,  Brantford  and  Berlin  all  being  named,  with  Ihe 
I  esult  that  the  ballot  was  in  favor  of  Berlin.  The  usual  compli- 
mentary votes  to  Ihe  officers  were  then  passed,  and  the  meeting 
closed  in  time  for  most  of  the  delegates  to  catch  the  evening 
trains  for  their  respective  homes. 
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ELECTRICALLY  OPERATED  CONDENSER. 

There  was  lately  installed  at  the  United  States  Gov- 
ernment yard,  Bremerton,  Washington,  an  electric  plant, 
one  of  the  units  of  the  plant  being  a  special  Smith-Vaile 
direct  connected  electricalh'  operated  jet  condenser,  as 
illustrated  by  half-tone  engraving  herewith.  A  sub-base 
is  provided  extending  under  the  air  cylinder,  as  well  as 
condensing  chamber,  and  also  extended  to  receive  a 
G.  E.  motor.  The  power  end  is  provided  with  double 
reduction  of  gears  ;  the  motor  is  provided  with  raw-hide 
pinion,  and  there  is  also  a  raw-hide  pinion  on  pinion 
shaft  of  condenser.  The  gears  are  machine  cut  ;  air 
cylinders  removable  and  brass  lined  ;  air  piston  is  of 
bronze,  fibrous  packed  and  provided  with  expansion 
ring  ;  special  priming  valve  is  also  furnished  ;  and  the 
condensing  chamber  is  provided  with  special  dis- 
tributing valve. 

The  condenser  was  manufactured  and  installed  by  the 
Stilhvell-Bierce  &  Smith-Vaile  Co.,  of  Dayton,  Ohio. 


augments  its  own  load  100  liorse  power  at  a  lime,  every  iiour  or 
half  hour,  until  the  maximum  is  reached.  The  operation  is  then 
reversed  until  Station  No.  2  is  cut  out  entirely. 

By  this  method  no  water  is  wasted  at  Station  No.  1,  where  it  is 
valuable  for  irrigation,  etc.,  while  at  Station  No.  2  the  water 
must  flow  constantly,  this  station  being  on  the  same  canal  but 
farther  up  the  country. 

If  for  any  reason  the  generator  in  Station  No.  2  be  underexcit- 
ed,  the  difficulty  can  be  remedied  by  over-exciting  the  lower 
generators.  This  causes  a  slight  flattening  of  the  electromotive 
force  curve,  however,  so  that  a  wattless  current  flows  between  the 
stations,  which  tends  to  make  the  voltmeters  fluctuate  very  slowly 
but  regularly  about  one  volt,   and  the  ammeters  become  unsteady. 

The  distance  seems  to  have  a  cushioning  effect,  and  it  is  not  by 
any  means  so  necessary  to  have  the  generators  so  near  in  syn- 
chronism when  thrown  together  as  when  side  by  side. 

It  is  therefore  evident  that  stations  may  be  distributed  over 
considerable  distance  and  yet  run  as  one,  all  aiding  to  swell  the 
total  of  current  to  be  delivered. 


A  COMPLIMENT  TO  CANADIAN  ENGINEERING. 

The    Municipal    Technical  School,   Manchester,   England,   has 
rdered   from    the    Robb    Engineering   Co.,    of  Amherst,    Nova 


HINTS  ON  LONG  DISTANCE  TRANSMISSION. 

Bv  R.  W.  Va: 
In  stringing  the  wire  for  the  new  circuit  between  the  .\uburn 
power  house,  recently  erected,  and  Sacramento,  the  supply  of  large 
tripple-petticoat  glass  insulators  gave  out,  and  temporarily  stand- 
and  two-petticoat  glass  insulators  with  teats  were  used  to  support 
a  mile  of  wire.  These  latter  were  closely  watched,  especially  in 
wind  and  rain.  While  the  former  often  cracked  or  split,  and  in 
some  cases  set  poles  on  fire,  the  ordinary  insulators  showed  no 
signs  of  weakness.  Locust  pins  were  used,  and  as  an  extra  pre- 
caution every  pin  was  boiled  in  paraflSne  until  thoroughly  soaked. 
So  far  as  can  be  ascertained  by  careful  observation  there  has 
been    no   cracking,  splitting   or  leakage,    and  no  arm    or   pin    has 
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been  burned  or  charred.  The  line  has  been  cut  out  and  thrown 
in  suddenly  every  day  for  nine  months  ;  but  while  the  water  in  a 
storm  hangs  from  the  teats  and  drips  near  the  wire  or  upon  the 
arms,  no  results  detrimental  to  the  proper  working  of  the  line 
have  been  observed.  Several  large  glass  insulators  have  passed 
through  severe  storms  without  accident,  though  badly  cracked. 
It  is  theretore  a  natural  conclusion  that  boiling  the  pins  in  paraf- 
fine  is  of  extreme  importance. 

The  possibility  of  synchronizing  the  machine  at  Auburn  with  the 
Newcastle  generators,  the  distance  between  the  stations  being 
some  five  and  one-half  miles,  and  the  line  of  No.  4  copper  wire, 
was  seriously  questioned  by  some  authorities,  who  claimed  that 
as  the  capacity  of  the  line  was  small,  the  effect  would  be  to  cause 
a  current  lag  or  a  change  in  the  form  of  the  electromotive  force 
curve  and  make  the  machines  pump  or  altogether  fall  out  of  syn- 
chronism. Not  the  slightest  difiiculty  of  this  nature  was  exper- 
ienced. In  fact,  when  Station  No.  2  comes  in,  the  operator  at 
Station  No.  i  hardly  knows  the  moment,  there  being  only  a  slight 
movement  of  the  ammeters. 

At  present  all  regulation  (the  system  is  hand  regulated)  is  done 
at  Station  No.  i.  Station  No.  2  starts  up  with  a  specified  load,  and 
as  the  general  load  increases,  at  a  telephone  signal  Station  No.  2 
of  the  Paciiic   Coast  Electric   Transmission 


Scotia,  a  150  h.  p.  tandem  compound  engine,  to  be  directly 
coupled  to  dynamo  from  Dick,  Kerr  &  Co.,  of  London,  for  electric 
lighting.  The  order  was  given  on  the  recommendation  of  Dr.  J. 
T.  Nicholson,  Professor  of  Engineering,  who  was  formerly  at  the 
Institute  of  Science,  McGill  University,  and  the  purchasers  state 
that  this  engine  is  to  be  placed  with  other  engines  of  the  leading 
British  makers  as  an  example  of  the  best  English  and  foreign 
practice  in  engineering. 


The  council  of  St.  Mary's,  Ont.,  have  passed  a  by-law  to  pro- 
vide $15,000  for  the  purpose  of  acquiring  the  electric  light  plant 
now  owned  by  Mr.  Reesor.  The  ratepayers  will  vote  on  the 
question  on  July  21st. 

Mr.  W.  T.  Steward,  electrical  engineer,  Toronto,  has  removed 
from  Temple  Building  to  Room  38,  Vonge  Street  Arcade.  Mr. 
Steward  has  just  given  a  valuation  of  the  electric  light  plant  a: 
Gait,  Ont.,  for  the  corporation. 

In  the  report  in  last  issue  of  the  annual  banquet  of  Hamilton  No. 
2,  Canadian  Association  Stationary  Engineers,  it  was  stated  that 
the  response  to  the  toast  of  "Education"  was  made  by  Mr.  Geddes, 
of  the  Scranton  .School  of  Correspondence.  This  was  an  error, 
as  Mr.  Geddes  represents  the  American  School  of  Correspondence, 
of  Boston. 
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HANDY  WIRING  TABLES. 

KY  "W.    K."' 

In  many  shops  and  mills  where  the  readers  of  this 
'ournal  pass  twelve  out  of  the  twenty-tour  hours 
ot  each  day,  six  days  in  the  week,  says  the  Station- 
ary Engineer,  they  have  to  attend  a  dynamo  for 
three  or  more  hours  per  day  at  this  season  of  the 
year.  Should  another  lamp  be  wanted  in  some  closet 
or  over  some  bench,  the  engineer,  of  course,  is  the  one 
to  put  it  in.  Oftentimes  he  may  be  in  doubt  as  to  the 
size  of  wire  to  run  by  which  he  would  be  insured  of  get- 
ting the  full  candle  power.  The  tables  accompanying 
this  will  show  the  current  required  by  lamps  of 
different  candle  power  and  voltages  and  the  size  of  wire 
for  a  given  distance  in  feet  for  any  number  of  lamps  of 
the  two  principal  voltages  now  in  use,  viz  :  50  volt 
alternating  and  110  volt  direct.  The  tables  are  correct 
and  conform  to  the  rules  of  the  board  of  fire  under- 
writers, and  are  the  same  as  are  used  by  one  of  the 
largest  construction  companies  in  Massachusetts.  The 
tables  are  of  such  convenience  in  running  wire  that  the 
task  of  selecting  the  proper  size  becomes  an  easy 
matter,  and  engineers  having  electric  light  work  to  do 
,  should  preserve  them  for  future  reference.  Table  No. 
I  shows  the  current  in  amperes  required  by  lamps  ot 
different  candle  power  and  designed  for  different  volt- 
ages. Table  No.  2  shows  the  size  of  wire  required  for 
any  number  of  16  c.p.  no  volt  lamps  with  the  average 
loss  of  2%  at  any  distance  from  50  to  200  feet.  Table 
3  gives  similar  information  regarding  16  c.  p.  50  volt 
lamps. 

TABLE    I. 
Amperes  per  Lamp  at  Different  Voltages. 
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Walts  per  lamp  =  E.M.F.  x  current. 
Ex.: — 50  volts  X  I  ampere  =  50  watts. 


16  c.  p.  1 10  volt  lamps. 

Current  per  16  c.p.  lamp,  110  volt  =  .56  ampere.    No.   16  wire  is 
the  smallest  allowed  to  be  used  by  the  underwriters. 
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TAULE    UI. 
Sixteen  c.  p.  50  volt  lamps.      Loss  2%  both  sides  of  i 
Current  per  i6  c.p.  50    volt  lamp=i    ampertr.      No. 
the  smallest  allowed  to  be  used  by  the  underwriters. 
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BY  THE  WAY. 


By  the  courtesy  of  Mr.  E.  B.  Merrill,  1  have  been 
privileged  to  glance  over  a  letter  received  by  him  from 
a  friend,  who  is  a  Lieutenant  with  the  volunteer  de- 
tachment of  Electrical  !<^ngineers  (R.E.)  in  South  Africa. 
This  detachment,  consisting  of  fifly  men  and  four 
oflficers,  was  organized  early  in  the  year,  and  their 
ofifered  services  were  eagerly  accepted  by  the  War 
Office,  who  granted  ^'5,000  for  equipment  and  apparat- 
us. This  consists  of  two  search  light  trains,  each  com- 
prising a  steam  traction  engine,  and  two  24-inch  pro- 
jections, the  latter  mounted  on  gun  carriages.  Each 
train  consists  of  twenty-three  men  commanded  by  a 
Captain.  Each  dynamo  is  mounted  on  a  bracket  in 
front  of  the  engine  and  arranged  for  link  belt  drive. 
While  the  apparatus  was  being  manufactured,  the  de- 
tachment were  given  a  "send  off"  dinner  at  the  Princes' 
restaurant  in  London,  at  which  Lord  Kelvin  presided, 
and  were  also  entertained  by  the  Mayor  and  Corpor- 
ation of  Chelmsford.  On  Match  i6th  they  sailed  for 
Cape  Town.  I  quote  from  the  letter  the  following 
further  particulars  :  "Our  plant  is  of  our  own  design 
and  something  completely  new  in  the  field.  The  navy 
had  already  improvised  lights  by  taking  theirs  off  their 
decks  and  screwing  them  onto  railway  trucks,  but  their 
use  was  only  for  signalling,  and  they  are  tied  to  the 
railway  line,  whereas  ours  are  perfectly  as  movable 
as  field  guns,  and  we  are  to  take  them  right  into  the 
firing  line,  one  idea  being  to  cover  the  advance  of  men 
at  night  with  a  screen  of  light,  and  of  course  we  would 
also  be  used  in  connection  with  heavy  artillery  for  siege 
purposes.  We  have  also  got  some  very  neat  field  tele- 
phone geai,  and  we  have  arranged  bikes  to  carry  reels 
of  22  bare  copper  wire,  which  can  be  paid  out  on  the 
veldt  at  the  rate  of  ten  miles  an  hour  if  necessary.  It 
is  astonishing  how  little  insulation  is  required.  At 
some  experimental  runs  we  buried  the  two  experimental 
wires  in  mud  10  feet  apart  at  a  road  crossing,  and  the 
talking  was  quite  distinct.  We  have  also  got  a  very 
complete  equipment  of  tools,  so  that  it  would  be  a  queer 
job  that  we  could  not  tackle.  We  can  work  the  lights 
up  to  a  distance  of  one  mile  from  the  generator,  the 
cables  being  arranged  on  drums  mounted  on  gun  wheels. 
As  one  instance  of  our  usefulness,  we  could  have  en- 
abled the  artillery  to  reduce  Cronje's  defence  in  a  couple 
of  days,  because  he  could  not  have  had  a  chance  to  en- 
trench at  night  time." 
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BURLEIGH  FALLS  POWER  DEVELOPMENT. 

On  Monday.  June  4lh,  upon  the  invitation  of  Mr.  J.  .\.  Culver- 
well,  managing  director  of  the  Central  Ontario  Power  Company, 
a  party  of  gentlemen  from  Lindsay  and  Peterborough  made  a 
visit  of  inspection  to  Burleigh  Fal  s,  where  the  plant  ol  the  com- 
pany is  to  be  located.  On  arriving  at  Burleigii  Falls,  per  steamer 
from  Lakefield,  they  cros^^ed  over  to  the  mouth  of  Perry's  Creek. 
The  channel  forms  the  overflow  from  the  waters  held  back  by  the 
large  dam  above,  and  down  its  course  an  immense  volume  of 
water  was  racing.  Fifty  yards  from  where  the  creek  empties 
into  the  lake  the  sides  of  the  gorge  come  together  within  a  lew 
feet,  and  at  this  point  the  power  dam  will  be  placed.  The  solid 
granite  sides  of  the  gorge  slope  up  from  the  narrow  bottom  in  the 
form  of  a  \',  affording  facilities  for  the  strongest  possible  con- 
struction. It  is  proposed  to  build  the  dam  of  rock  and  concrete. 
The  head  of  water  is  estimated  at  from  27  lo  30  feet.  The  visi- 
tors were  much  impressed  with  the  immense  source  of  power,  and 
the  purposes  of  the  company  were  explained  to  them,  after  which 
dinner  was  partaken  of  at  the  Burleigh  Falls  hotel,  and  some 
brief  addresses  given  by  Mr.  Culverwell,  Mr.  McLaughlin,  solici- 
tor for  the  company,  and  others. 


PERSONAL. 

Mr.  J.  W.  Marr,  chief  engineer  for  the  Metropolitan  Railway 
Co.,  has  resigned  his   position. 

Aid.  Robt.  C.  Pettigrew,  president  of  the  Canadian  Association 
Stationery  Engineers,  was  elected  one  of  the  board  of  managers  of 
the  Hamilton   Art  School  at  the  annual  meeting  on  May  28ih. 

Mr.  Geo.  McDonald,  late  electrician  for  the  city  of  Monclon, 
N.  B.,  has  been  engaged  to  superintend  the  installation  of  the 
electric  power  plant  of  the  Truro  Knitting  Mills  Co.  at  Truro,  N.  S. 

Mr.  .Albert  Mitchell,  who  succeeded  Mr.  Sjmerset  as  superin- 
tendent of  the  Winnipeg  Street  Railway,  has  resigned  this  position 
and  has  gone  to  Perth,  West  Australia,  to  engage  in  railway 
work. 

Mr.  J.  Alex.  Culverwell,  electric  and  hydraulic  broker,  has  re- 
moved from  Toronto  to  Peterborough,  having  accepted  the  posi- 
tion of  managing  director  of  the  Central  Ontario  Power  Company, 
proprietors  of  the  Burleigh  Falls  water  power. 

Mr.  Frederick  A.  Hamilton,  E.  E.,  of  Halifax,  N.  S.,  has  been 
engaged  by  Clarke,  Forde  &  Taylor,  engineers  to  I  lie  Commer- 
cial Cable  Co.Tipany,  to  accompany  the  expedition  which  is  lo  lay 
a  cable  from  Canso,  N.  S.,  to  New  York.  Mr.  Hamillon  expect- 
ed to  remain  at  New  York  10  take  ihe  usual  thirly  days'  tests. 


Mr.  S.  Potter,  superintendent  of  the  London  Street  Railway, 
recently  tendered  his  resignation,  and  we  understand  has  been 
appointed  chief  engineer  at  the  power  house  of  the  Toronto  Rail- 
way Company.  Before  leaving  London,  Mr.  Potter  was  made  the 
recipient  of  a  diamond  ring  and  complimentary  address  form  the 
employees  of  the  mechanical  department  of  the  London  Street 
Railway  Company.  Mr  Potter  has  been  succeeded  by  Mr.  Harry 
Welburn. 

We  regret  to  record  the  death  of  Mr.  F.  E.  P.  Pepler,  barrister, 
of  Barrie.  The  lale  Mr.  Pepler  was  among  the  enterprising 
citizens  who  in  the  earlv  days  assisted  to  introduce  ihe  electric 
light,  having  been  one  of  the  largest  stockholders  in  the  local 
company.  Deceased  manifested  distinguished  abilities,  not  only 
in  his  chosen  profession,  but  also  as  a  business  man  and  in  political 
and  municipal  affiirs.  He  was  twice  elected  mayor  of  Ihe  town 
and  filled  many  other  responsible  positions. 

The  following  gentlemen  from  Canada  attended  Ihe  recent 
annual  convention  of  the  National  Electric  Light  Association  at 
Chicago  :  Mr.  Fred.  Nichols,  manager  Canadian  General  Elec- 
tric Co.,  Toronto,  who  is  an  ex-president  of  Ihe  N.E.L.A.;  Mr. 
W.  McLea  Walbank,  manager  of  the  Lachine  Rapids  Hydraulic 
&  Land  Co.,  Montreal  ;  Mr.  C.  B.  Hunt,  manager  London  Elec- 
tric Co.,  London,  Ont.;  Mr.  A.  A.  Dion,  superintendent  Ottawa 
Electric  Co.  and  president  of  the  Canadian  Electrical  Associa- 
tion ;  Mr.  E.  D.  McCormack,  Canadian  General  Electric  Co., 
Toronto ;  Mr.  R.  S.  Kelsch,  superintendent  Lachine  Rapids 
Hydraulic  &  Land  Co.,  Montreal. 


The  Electrical  Construction  Co.,  of  London,  Limited,  have 
recently  received  orders  for  four  motors  of  different  sizes  from 
their  Toronto  agent. 

The  Noxon  Company,  of  Ligersoll,  have  purchased  from  the 
Electrical  Construction  Co.,  of  London,  Limited,  one  15  h.  p. 
multipolar  motor,  and  report  being  well  pleased  with  the  ma- 
chine. 

The  Eleclrical  Construction  Co.,  of  London,  Limited,  have 
completed  a  contract  with  the  Chatham  Navigation  Co.  for  the 
wiring  and  complete  installation  of  a  100  light  electrical  equip- 
ment for  their  boat  at  Chatham. 

Mr.  James  F.  Webb,  of  Ypsilanti,  Mich.,  representing  a  syndi- 
cate of  capitalists,  is  promoting  an  electric  railway  from  Windsor 
to  Ruthven  and  from  Kingsville  to  Leamington,  Ont,  The  cap- 
italists are  ihose  who  own  the  electric  railway  running  from 
Ypsilanti  to  Orchard  Lake,  Mich. 


The  Smoke  Haisance  and  Big  Fael  Bills 


CAN  BE  GOT  RID  OF  BY  USING 


nr^HE  Most  perfect  Fuel  Economizer  and  Smoke 
I  Consumer  in  Ihe  World.  Endorsed  by  the 
best  master  mechanics,  engineers  and  coal 
users  in  the  country.  Every  machine  put  on  with 
a  guarantee  to  consume  95%  of  smoke  and  a 
saving  of  from  jo  to  20%  in  fuel.  Can  be  used  on 
any  furnace.  Patent  rights  for  sale  for  Nova 
.Scotia,  Newfoundland,  and  a  number  of  the 
Slates  of  the  Union. 

For  further  particulars  apply  to  .    .    . 

THE  JUBILEE  GRATE  BAR  CO.,  TORONTO,  ONT. 

FOOT    OF    WEST    MARKET    STREET 

^yVA-TCM    THIS    SI»Ji.CB    NEXT     WIONTTH 
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SPARKS. 

A  telephone  line  is  bein^  buill  IVorn  Si. 
Martin's  to  St.  John,  N.B.,  the  Bonny 
River  Lumber  Company   being  interested. 

The  Pontiac  Telephone  Co.,  of  Pontiac, 
Que.,  was  sold  by  the  sheritf  recently  to 
Mr.  William  McCochon,  lor  the  sum  of 
$1,700. 

The  St.  Martin's  Telephone  Company, 
at  annual  meeting  held  at  St.  Martins, 
N.B.,  last  month,  elected  John  McLeod, 
M.P.  P.,  president,  VV.  H.  Allan  vice- 
president,  and  A.  W.  McMackin  secretary. 

Mr.  E.  H.  Boss  has  resigned  his  position 
as  local  manager  of  the  Bell  Telephone 
Co.  at  St.  Catharines,  Ont.,  and  has  en- 
tered the  employ  of  the  Niagara,  St. 
Catharines  and  Toronto  Railway  Com- 
pany. 

The  Kinnear's  Mills  Telephone  Co.,  ot 
Kinnear's  Mills,  Que.,  are  about  to  con- 
struct a  telephone  line  from  Thedford 
Mines  to  Kinnear's  Mills,  a  distance  of  1  J 
miles,  and  have  invited  tenders  for  the 
work. 

A  recent  report  from  Springhill,  N.S. , 
slated  that  owing  to  a  disagreement  be- 
tween the  town  authorities  and  the  electric 
light  company  as  to  the  number  of  hours 
per  night  the  light  should  burn,  the  con- 
tract had  been  cancelled  and  the  town 
was  in  darkness. 

The  town  of  Darlinouth,  X.  S. ,  made  a 
proposition  to  the  Dartmouth  Electric 
Light  Company  to  purchase  their  plant, 
at  the  price  of  $20,000.  This  the  com- 
pany refused  to  accept,  and  suggested 
$27,000  as  the  figure  at  which  they  would 
sell.  It  is  probable  that  arbitration  will  be 
resorted  to. 

The  electrical  equipment  of  the  D.  S. 
Perrin  Co.,  biscuit  manufacturers  of  Lon- 
don, Ont.,  has  gone  through  a  great  many 
radical  changes  since  the  company  decided 
to  operate  their  own  plant.  Originally  a 
1 25-light  dynamo  was  thought  to  be  sufii- 
cient  for  their  requirements.  This  they 
found  too  small,  but  they  retained  it  as  a 
power  generator  to  operate  a  12  h.p. 
motor  for  running  a  box  factory,  and  in- 
stalled a  250  light  dynamo  to  operate  the 
lights  throughout  their  factory.  In  the 
fall  of  1(599  they  realized  that  they  should 
have  a  larger  lighting  dynamo,  but  after 
receiving  figures  and  making  sundry  tests 
they  decided  to  retain  the  250  light  ma- 
chine for  another  season,  which  they 
operated  to  over  250  lights  regularly. 
They  have  now  placed  an  order  with  the 
Electrical  Construction  Co.,  of  London, 
Limited,  for  a  50  k.w.  generator  (67  h.p.), 
retaining  the  250  light  dynamo  for  operat- 
ing their  recently  enlarged  bo.x  factory. 
This  makes  four  machines  this  enterprising 
firm  of  biscuit  manufacturers  have  pur- 
chased from  the  Electrical  Construction 
Co.,  of  London,  Limited,  and  they  express 
themseU  es  as  well  pleased  with  their  opera- 
tion. 


The  inauguration  of  the  new  electric 
street  railway  system  at  St.  Johns,  New- 
foundland, took  place  on  May  1st  last. 
The  road  was  built  by  Mr.  R.  G.  Reid,  of 
Montreal.  The  power  house  is  situated 
at  Petty  Harbor,  nine  miles  south  of  St. 
Johns.  At  this  point  a  small  river  dis- 
charges its  waters  into  the  sea.  The 
stream  is  fed  from  a  chain  of  four  lakes 
beyond  the  head  of  the  valley,  which  run 
into  each  other.  .At  the  outlet  of  the  last 
of  these  lakes  Mr.  Reld  constructed  a 
large  dam,  and  from  this  a  flume  winds 
along  a  steep  hillside  for  3,300  feet,  passing 
through  a  tunnel  350  feel  in  length,  cut 
through  the  solid  rock  and  terminating  in 
a  large  sluice  box  of  timber,  at  the  bottom 
of  which  is  a  steel  tube  six  feet  in  diameter, 
through  wiiich  the  water  has  a  descent  of 
185  feet,  to  the  bottom  of  the  valley.  The 
water  wheel  is  20  feet  in  diameter.  The 
power  house  is  130  feet  ;■;  24  feet  and  is 
built  of  stone.  The  capacity  of  the  plant 
is  j,2oo  h.p.,  although  the  present  needs  do 
not  call  for  more  tlian  2,350  horse  power. 
The  cars  were  built  in  Montreal.  Mr.  G. 
H.  Massey,  of  Montreal,  was  superintend- 
ing engineer,  and  Mr.  W.  Mackay  electric.il 
superintendent. 

MOTOR  TENDERS  WANTED 

Two  good  reliaVile  men,  v,hh  txptrience,  lo  ati'-nd 
motors.  Permanent  position.  Apply  immediaiely,  /^ 
Empress  Crescent    Toronto. 


page  pamphlet, 


ENGINEERS,  Firemen  Machir. 
tricians  ;  Send  lo  cents  for  new  44 
containing  list  of  questions  asked  by  K 
of  Engineers.  GhlOROE  A.  ZELLER,  Bo.Vksel 
St.  Louis,  Mo..  U.S.A.  Mention  Canau  .\n  K\. 
iRiCAL  News. 


FOR  SALE 

Owing  to  Enlarging  Plant. 


One  650  light  1000  volt  Wood  Alternator.  Switchboard, 
Instruments  Exciter  and  two  spare  Armatures,  with 
300  light  capacity  in  transformers,  for  the  sum  of  $boo; 
can   be   seen  working. 

Also  one  26',2  inch  Perfection  and  one  -^oU  inch 
Perfection  water  wheel,  almost  new,  wi  h  sliafting  and 
crown  gears  and  pinions,  manufactured  by  Madison 
Williams,  Port  Perry,  Ont,,  for  the  sum  of  $7=;  for  the 
26^  inch  and  $  zoo  for  30J4  inch  wheel,  which  includes 
crown  gears  and  pinions.  These  wheels  can  also  be 
seen  in  operation.  The  whole  or  part  of  the  above, 
along  with  some  new  7^2  inch  shafting  and  pulleys, 
will  be  sold  to  suit  purchaser.  Full  particulars  may  be 
had  upon  addressing  a  card  to 

TheBovvmanville  Electric  Licht  Co.,  L'td., 

Bowmanville,  0„t. 


FIRSTBROOK   BROS. 

Kinff  St.  East;        -       TORONTO. 

TOPPINS, 

SIDE-BIjOCKS 

AND  CKOSS-flKMS. 

WRITE    FOR    P.'^RTICULARS. 


FOR  SALE 


60   K.W.   Westinghouse  1000  V.   Alternating   Generator,    with 
Exciter  ;     both   in   good   condition. 

Electric  Repair  &  Contracting  Co. 

617-619  Lag-auehetiere  Street  -  MONTREAL 

An'  its  BELTS,  BELTS.  BELTS. -R.  Kiii  in... 


F.  E.  DIXON  &  CO. 


Leather 


Belting 


The  Strongest,  Heaviest,  and  Best  Belting  in  the  Dominion 

4£SilI^^  S.  E.  NORRIS  &  CO.  30  Wellington  Stree'  East,  TORONTO,  ONT. 

LONDON       -      ENGLAND 

Established  1775.  S*id  for  Price  Lists  and  Discounts. 
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VICTOR. 
TURBINES 

I  OPERATING  DYNAMOS 


That  there  are  more  Victor 


ij  Turbines     in     use     supplying 

■0  power  for    electric    generators 

Ijl  than    any   other,    is  due  to  the 

jp  many     points     of     superiority 

ID  possessed  by  this  Turbine. 


Features  Worth  RememberinQ 

Hiqh  Speed.  Close  Regulation, 
Great  C  opacity.  High  Efficien- 
cy, Perfect  Cylindei  Gate, 
ateady  Motion. 

RECENT  PLANTS  INSTALLED: 

Lachine  Rapids  Hydraulic  &  Land 
Co.,  Montreal,  Oue.,  ij,ooo  li.p.; 
Chanibly  Manufacturing^  l^o.,  Mon- 
treal, One.,  20,000  h.p.;  West 
Kooienay  ''ower  &  Light  Co.,  Koss- 
land,  B.C.,  3,000  h.p.;  Dolgeville 
Electric  Lig^ht  &  Power  Co.,  Dolg:e- 
ville,  N.Y.;  Honk  Falls  Power  Co., 
Ellenvillt,,  M.Y.;  Hudson  River 
Power  Transmission  Co.,  Mechan- 
icsville,  N.Y.;  Cataract  Power  Co., 
Hamilton,  Ont. 

CORRESPOXDEN'CE    SOLICITED 

THE  ■■ 

Stillwell-Bierce  & 
Smith- Yaile  Co. 
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SPARKS. 

The  Central  Electric  Company,  of  Portage  la  Prairie,  Man., 
will  enlarge  the'r  plant  this  year. 

The  council  of  Parry  Sound,  Ont.,  are  considering  the  question 
of  taking  over  the  electric  light  plant. 

The  town  of  Palmerston,  Ont.,  will  probably  purchase  the 
electric  light  plant  now  owned  by  Mr.  C.  Anderson. 

G.  C.  Hinton  &  Company  have  secured  the  contract  for 
electrical  supplies  for  the  corporation  of  Victoria,  B.C. 

Conroy  Bros,  have  commenced  the  erection  of  a  new  power 
house  at  Deschenes,  Que.,  10  replace  the  one  recently  burned. 

It  is  announced  that  by  the  early  fall  the  Metropolitan  Electric 
Company,  of  Ottawa,  will  have  completed  iheir  power  plant  at 
Britannia. 

A  scheme  is  said  to  be  on  foot  to  erect  a  large  power  house  at 
the  Chaudiere,  Ottawa,  for  the  purpose  of  supplying  electric  pow- 
er lor  industrial  purposes. 

Grand  Forks,  B.  C  ratepayers  are  to  vote  on  a  by-law  to 
raise  $50,000  to  complete  and  extend  the  water  and  electric  light 
system  and  to  make  01  her  improvements. 

A  committee  has  reported  to  the  Montreal  city  council  recom- 
mending (hat  tenders  be  invited  for  operating  an  incline  railway 
service  to  the  mountain,  to  be  operated  b\'  steam  or  electricity. 

The  owners  of  the  Dufferin  Mine,  on  Salmon  River,  in  Nova 
Scotia,  have  recently  installed  an  underground  electric  lighting 
plant,  said  to  be  the  first  of  the  kind  employed  in  that  province. 
The  engine  is  250  h.p.   Corliss. 

The  Jacques  Cartler  Water  Company,  of  Quebec,  have  pur- 
chased property  on  the  corner  of  St.  John  and  d'Anleuil  streets, 
in  that  city,  and  are  having  plans  prepared  for  a  brick  and  stone 
building  to  be  built  thereon,  to  be  used  as  office  and  distributing 
station. 

Among  the  companies  incorporated  at  the  recent  session  of  the 
Nova  Scotia  Legislature  were  the  following  :  The  Liverpool  & 
Milton  Tramway  Co.,  of  Liverpool  ;  the  Liverpool  Marine  Rail- 
way Company,  and  the  Cape  Breton  Electric  Tramway  &  Power 
Company. 

The  Toronto  Railway  Company  will  ask  the  York  county  coun- 
cil for  the  right  to  extend  the  Mimico  and  Lake  Shore  road  to  the 
Lome  Park  rifle  butts.  The  company  purposes  asking  Peel 
county  for  the  right  to  extend  to  Oakville. 

Mr.  Willis  Chipman,  C.E.,  of  Toronto,  has  reported  for  the 
corporation  of  Brockville,  Ont.,  on  the  valuation  of  the  gas  and 
electric  light  plants  in  that  city.  He  places  the  value  of  the  gas 
works  at  $56,000,  and  that  of  the  electric  light    plant  at    SjS,ooo. 


Tlie  value  of  tiie  arc  system  was  placed   at  $S,ooo.       The  corpor- 
ation  will  probably  take  over  the  plants. 

Chicago  capitalists,  including  Messrs.  D.  S.  Wegg,  J.  P.  Wi- 
.borg,  G.  K.  Glutton,  W.  H.  Dayton  and  G.  H.  Pope,  have  been 
incorporated  as  the  .-Xuglo-Ainerican  Power  Company,  with  a 
capital  of  $5,000,000.  The  company  is  to  acquire  the  Jenison 
water  powers  on  the  Kaministiquia  river  near  Port  .Arthur,  which 
it  is  the  intention  to  develop  for  power  purposes. 


MOONLIGHT  SCHEDULE  FOR  JUNE. 


Light. 

Extinguish. 

No 
Ho 

of 

H.M. 

H.M. 

H.M. 

P.M.     9.30 

A.M.     3.30 

6 

00 

n        10.00 

"     a- 30 

5 

30 

„        10.30 

"     3-30 

.S 

00 

"        11.00 

"     3-30 

4 

30 

n         11.30 

"       3-3° 

4 

00 

A.  M.     0. 00 

"     3-30 

3 

.■?o 

//         0. 20 

"       3-3° 

3 

10 

n         0.50 

"       3-3° 

2 

40 

//          1.20 

Xo  Light. 
No  Light. 
No  Light. 
No  Light. 
P.M.    8.10 

"       3-3° 
No  Light. 
No  Light. 
No  Light. 
No  Light. 
P.M.  10.40 

2 

10 

2 

,-?o 

■f       8.10 

II .  1 0 

3 

00 

8.10 

//      11.50 

3 

40 

n           8.10 

\.yi.    0.20 

4 

10 

„       8.10 

0.50 

4 

40 

8.10 

//       1.20 

,T 

10 

„       8.10 
,/       8.10 

//       2.00 
„       2.40 

5 
6 

50 
30 

8.10 

"       3-30 

7 

20 

„       8.10 

"       3-3° 

7 

20 

„       8. 10 

"       3-30 

7 

20 

8.10 

"       3-30 

7 

20 

„       8.10 

3. 30 

7 

20 

„       8.10 

"       3-30 

7 

20 

„       8.10 

"       3-3° 

( 

20 

„       8.30 

"       3- 30 

' 

00 

Total 130.20 


WESTINGHOUSE 
TYPE  "C"  INDUCTION  MOTORS 

For  Driving 
Machinery, 
Pumps,  Etc. 


For 
Economy 


AHEARN  cl^  SOPER    -     OTTAWA 
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TRADE  NOTES. 

Messrs.  Darlings  Bros.,  oJMonlreal,  ha\e  placed  on  order  with 
the  Electrical  Construction  Co.,  ot  London,  Limited,  for  two  5 
h.p,  bi-polar  motors. 

The  Times  Printing  Co.,  of  St.  Thomas,  Ont.,  Iiave  purchased 
from  the  Electrical  Constiuction  Co.,  of  London,  Limited,  one  8 
h.p.  multipolar  motor  for  operating'  printing  presses. 

The  T.  Eaton  Co.^  Toronto,  are  making  extensive  changes  in 
their  electric  plant,  and  have  ordered  two  350  horse  [>ower  en- 
gines for  direct  connection  to  dynamos  from  the  Robb  Engineer- 
ing Co. 

The  Electrical  Construction  Co.,  of  London,  Limited,  recently 
received  the  following  order  from  their  agent  in   Winnipeg  :    One 

1  h.p.,  two  2  h.p.,  one  5  h.p.,  and  two  8  h.p.  bi-poIar  motors,  and 
two  15  h.p.  multipolar  motors. 

The  Electrical  Construction  Co.,  of  London,  Limited,  report 
the  following  recent  sales  :  Geo.  May  &  Sons,  Ottawa,  one  5  h.p. 
motor;  C.  D.  Burdick&Co.,  London,  one  10  h.p.  motor;  The 
London  Pant  &  Overall  Co.,  one  6  h.p.  motor  ;  E.  Parnell, 
London,  one  8  h.p.  motor  ;  J.  P.  Archibald,  Ingersoll,  one  15  h.p. 
motor  ;  Timbell  &  Co.,  London,  one  3  h.p.  motor  ;  C.  Kennedy, 
London,  one  3  h.p.  motor  ;  H.  W.  Petrie,  Toronto,  one  12  h.p. 
motor;  F.  Raney,  Kingston,  one  8  h.p.  motor;  W.  Carson, 
Kingston,  one  3  h.p.  motor;  N.  H.  Good,  Berlin,  one  3  h.p. 
motor. 

The  United  Electric  Company,  of  Toronto,  announce  the 
following  recent  sales  of  apparatus  ;  R.Anderson,  Ottawa,  one 
30  h.p.  motor,  three  5  h.p.  motors,  two  12    h.p.   motors,   and  one 

2  h.p.  motor  ;  Chas.  Morton,  Montreal,  three  2  h.p.  motors  ;  R. 
E.  T.  Pringle,  Montreal,  one  3  h.p.  motor  and  one  8  h.p.  motor  ; 
Miller  Bros.  &  Toms,  .Montreal,  four  5  h.p.  motors,  one  10  h.p. 
motor,  and  one  direct  connected  elevator  motor  ;  John  Turner  & 
Son,  Toronto,  one  10  h.p.  motor;  Dominion  Bridge  Co.,  Mont- 
real, one  60  k.w.  generator  ;  Maritime  Electric  Co.,  Halifax, 
N.S.,  one  10  k.w.  direct  connected  generator  ;  McBurney  & 
Sons,  Callander,  Ont.,  one  20  light  arc  dynamo  and  lamps  ;  Fred 
Thompson  &  Co.,  Montreal,  one  5  h.p.  motor  and  one  3  h.p. 
motor  ;  S.  F.  McKinnon  Co.,  Toronto,  one  15  h.p.  motor  ;  Wm. 
McGill  &  Co.,  Toronto,  one  10  h.p.  motor  ;  Canada  Electric  Co., 
Montreal,  one  9  k.w.  generator  ;  West  Lome  Electric  Light  Co., 
West  Lome,  Ont.,  complete  plant,  both  arc  and  incandescent, 
for  lighting  the  town  ;  Truth  Publishing  Co.,  Toronto,  one  300 
light  dynamo  ;  Darling  Bros.,  Montreal,  5  elevator  motors;  Scott 
Bros.,  Ingersoll,  Ont.,  one  to  h.p.  motor;  R.  Elliott,  Ingersoll, 
Ont.,  one  4  h.p.  motor  ;  P.  Stewart  &  Co.,  Ingersoll,  Out.,  one 
4  h.p.  motor,  C.  S.  Crabtree,  Toronto,  one  5  h.p.  motor  ;  A. 
Trudeau,  Ottawa,  one  s  h.p.  motor  ;  Paris  Wincey  Mills,  Paris, 
Ont.,  one  500  light  dynamo  ;     C.  N.  \  room,    St.  Stephen's,  X.B., 


one  6  h.p.  500  volt  motor  ;  White  Packing  Co.,  Stratford,  one 
400  light  dynamo  and  one  i5  h.p.  motor;  A.  Bauer  &  Co., 
Waterloo,  Ont.,  one  35  light  dynamo  ;  P.  W.  Ellis  &  Co., 
Toronto,  one  3  h.p.  motor  ;  C.  W.  Huffman,  Winnipeg,  one  6 
h.p.  motor  ;  Perth  Flax  &  Cordage  Co.,  Stratford,  one  100  light 
dynamo  ;  Hodd  Cullen  Manufacturing  Co.,  Stratford,  one  so 
light  dynamo  ;  Kootenay  Railway  &  Navigalion  Co.,  Kaslo, 
B.C.,  one  to  k.w.  direct  connected  generator;  Rideau  Lake  & 
Navigation  Co.,  Kingston,  one  250  light  generator  ;  Lippert  & 
Co.,  Berlin,  Ont.,  one  100  light  incandescent  dynamo;  John 
McGowan  &  Co.,  .41ma,  Ont.,  one  60  light  dynamo;  James 
Fenwick,  Preston,  Ont.,  one  70  light  arc  dynamo  ;  Hamilton 
Steamboat  Co.,  Hamilton,  one  150  light  dynamo. 


SPARKS. 

301  h    tor    lighting  the 


reels  of    Berlin, 


Tenders  closed  on  Ma 
Ont.,  with  80  arc  lights. 

The  village  council  of  East  Toronto  have  decided  to  again  ask 
for  tenders  for  a  system  of  electric  lighting. 

The  Paris  Electric  Light  Company,  Limited,  of  Paris,  Ont., 
has  been  incorporated,  with  a  capital  of  $20,000. 

Mr.  J.  Carew,  of  Lindsay,  Ont.,  has  recently  installed  an 
electric  light  plant  for  lighting  his  saw  mill  and  yards 

The  Whitby  Park  and  Electric  Railway  Company  has  been 
incorporated,  to  develop  a  simimer  resort  scheme  near  Whltbv 
Ont. 

Permission  has  been  granted  to  the  Sun  Oil  Refining  Company, 
of  Hamilton,  to  increase  their  capital  stock  from  $15,000  to 
$50,000. 

The  promoters  of  the  electric  railway  between  Woodstock  and 
Ingersoll,  Ont.,  expect  to  commence  the  construction  ot  the  road 
in  about  a  fortnight. 

Mr.  Jobin,  an  employee  of  the  Quebec  Lighting  and  Railway 
Co.,  was  serio  sly  burned  at  the  Montmorency  power  house  by 
coming  in  contact  with  a  live  wire. 

The  Citizens'  Electric  Light  Company,  of  Smith's  Falls,  Ont., 
are  increasing  their  plant.  They  will  build  a  stone  addition  to 
the  power  house  and  put  in  another  engine. 

The  city  of  St.  John.  N.B.,  has  invited  tenders  for  lighting  the 
streets  of  the  ciiy  by  electricity.  Tenders  close  June  29th.  Mr. 
Robert  Wisely  is  the  director  of  the  Department  of  Public  Safety. 

The  Montreal  Cotton  Company  have  applied  to  the  corporation 
of  Valleyfield,  Que.,  for  a  bonus  of  $50,000  and  exemption  from 
taxation  for  twenty  years,  in  return  for  which  they  agree  to  con- 
siderably enlarge  their  works  and  to  supply  the  town  with  light 
and  power. 


METERS 

.  .  .  MANUFACTURED  BY  THE  .   .  . 

SIEMENS  &  HALSKE  ELECTRIC  CO.  OF  AMERICA 

To  Officers  and  Managers  of  Central  Stations  : 

The  Duncan  Integrating  Wattmeters  manufactured  by  the  Siemens  &  Halshe 
Electric  Company  of  America  are  constructed  after  my  design  and  under  my  personal 
superuision 

The  great  facilities  of  this  Company  haue  enabled  me  to  complete  many  improve- 
ments heretofore  contemplated  but  never  until  to-day  accomplished. 


ctpC^  cl). 
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SPARKS. 

It  is  understood  that  negotiations  are  in  progress  vvith  a  view  to 
installing  an  electric  light  plant  at  Port  Maitland,  Ont. 

The  by-law  authorizing  a  bonns  of  $21,000  to  Ihe  Porl  Dover, 
Braniford  and  Berlin  Electric  Railway  Co.  was  carried  in  Berlin, 
Ont.  a  few  days   ago. 

The  time  fur  receiving  tenders  for  lighting  the  streets  of  Toronto 
by  electricity  and  gas  and  for  the  supply  of  electric  energy  has 
been  extended  60  June  15th. 

The  town  of  Toronto  Junction,  Ont.,  will  issue  debentures  to 
cover  the  cost  of  installing  an  electric  light  plant.  An  expert  has 
estimated  the  probable  cost  of  a  plant  at  $1  ^,ono 

The  Manhattan  General  Construction  Company,  of  Newark,  N. 
J.,  had  the  most  extensive  of  the  many  arc  light  exhibits  at  the 
recent  N.  E.  L.  A.  convention  at  Chicago.  In  the  basement  of 
the  hotel  this  company  had  placed  a  50  k.w.  two-phase  1000  volt 
60  cycle  alternator,  which  was  driven  by  a  direct  current  motor. 
This  alternator  supplied  two  circuits  of  series  alternating  lamps, 
one  of  12  lamps  in  a  parlor  occupied  by  the  company's  exhibit, and 
another  of  10  lamps  on  the  hotel's  regular  arc  light  standards  in 
the  street.  The  former  circuit  also  contained  incandescent  lamps 
and  instruments  to  show  the  constancy  of  the  current  obtained  by 
the  regulator  when  the  arcs  were  cut  in  or  short  circuited.  To 
connect  up  these  circuits  required  2,000  feet  of  lead  covered  wire. 
In  addition  to  the  two  regulators  in  use  on  these  two  lines,  the 
company  showed  a  number  of  its  slanaard  sizes  of  the  latest  type, 
ranging  in  capacity  from  12  to  too  lamps.  The  lamps  shown  in 
operation  were  of  the  latest  type,  with  shunt    regulating  coils  and 


no  series  coils  whatever.  The  shunt  coil  is  concentric  with  the 
carbon  holder,  and  a  dash  pot,  also  concentric,  is  provided  to 
prevent  the  shunt  coil  from  striking  the  arc  too  suddenly,  the 
dash  pot  c\'linder  being  cut  away  so  that  over  the  normal  range 
of  operation,  once  the  arc  is  formed,  there  is  no  retardation  or 
friction.  The  cut-out  is  electro  mechanical,  the  regulating  magnet, 
in  case  it  drops  the  clutch  to  its  lowest  limit,  closing  a  by-pass 
around  the  arc,  but  through  a  magnet  which  holds  the  contact 
closed.  With  the  shunt  forin  of  regulator  used  in  this  lainp,  the 
power  factor  is  improved  over  that  of  the  series  lamp,  and,  if 
desirable,  the  candle  power  of  the  lamps  may  be  changed  by 
simply  varying  the  current,  the  arcs  in  this  case  remaining  of  con- 
stant voltage  and  not  shutting  up  as  they  do  in  the  differential  form. 

ELECTRICAL  REPAIRS 

In  the  large  and  well  equipped  factories  where  the  manufacture  of  electrica 
apparatus  is  carried  out  under  the  piece  work  system,  they  find  that  repair  work  or 
apparatus  sent  in  V>  be  repaired  or  rewound  interferes  with  this  system,  and  in  many 
cases  they  would  prefer  not  lo  do  this  kind  of  work,  as  it  is  almost  impossihle  to  do 
it  with  dispatch  and  al  ;i  rcasunahle  price.      Km^wing  the  above  to  be  a  fact, 

MESSRS.  FRED  THOMSOM  &  GO. 

774  Craig  Street,  MONTREAL,  P.Q. 

have  arranged  their  works  for  repair  work  only  They  keep  armatures  of  nearly  all 
makes  of  dynamos  in  stock,  which  they  loan  while  repairs  are  being  made.  Their 
factory  is  so  arranged  that  they  can  run  night  and  day,  and  work  can  be  finished  in 
the  shortest  possible  time.  Telephone  Main  3149. 


SADLER  &  HA  WORTH 


Manufacturers  of 


OAK-TANNED  LEATHER  BELTING 


IVIONTREA.L    £tnd    TOFtONTO 


Orders   addressed   to   our  Toronto  or  Montreal    Factory  will   have    prompt    care. 
Goods  will  be  forwarded  same  day  that  order  is  received. 
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THE  IMPERIAL  ELECTRIC  LIGHT  COMPANY. 

The  origin  of  the  Imperial  Electric  Light  Company, 
of  Montreal,  dates  from  the  spring  of  the  year  1892, 
when  Mr.  Israel  Charbonneau  installed  a  small  dynamo 
in  his  saw  mill.       He  afterwards    accepted   Mr.  Jos.  E. 


Imperial  Electric  Light  Co. — View  of  Buildings. 

Pare  as  a  partner  to  assist  him  in  promoting  the  [^busi- 
ness of  electric  lighting  in  St.  Jean  Baptist  village, 
then  a  suburb  of  Montreal,  but  at  present  one  of  its 
most  promising  wards.  Later  these  two  gentlemen 
were  joined  by  three  others,  Messrs.  Jos.  Girard,  Da- 
mien  Lalonde  and  Joseph  Lalonde,  and  the  bu-^iness 
was  extended  towards  the  central  part  of  the  city. 
About  the  month  of  March,  1893,  ^  company  was  or- 
ganized to  take  over  the  assets  and  liabilities  of  the 
above  mentioned  co-partnership,  and  the  St.  Jean  Bap- 
tiste  Electric  Company  came  into  existence.  On  the 
first  ot  June,  1896,  the  company  was  re-organized  by 
the  late  Hon.  Louis  Tourville,  and  letters  patent  were 
granted  on  June  19th,  1896,  incorporating  "La  Com- 
pagnie  de  Lumiere  Electrique  Imperiale,"  with  a  capital 
of  $200,000.  Messrs.  J.  M.  Fortier,  Arthur  Caron, 
Hon.  Louis  Tourville,  Onesime  Marin,  N.  P.,  and 
Rodolphe  Tourville  were  the  provisional  directors. 
Since  that  time  some  changes  have  occurred  in  the 
board  from  death  and  other  causes,  and  the  present 
directorate  is  comprised  of  Messrs.  Victor  Morin,  N.  P. 
president  ;  Rodolphe  Tourville,  vice-president  ;  E.  J. 
Chapleau,  treasurer  ;  S.  Z.  Leboeuf  and  Dr.  EZ.  P.  Chag- 
non,  directors.  The  buildings  as  shown  in  Fig.  i,  have 
a  frontage  of  164  feet  and  a  depth  of  94  feet,  and  are 
built  of  brick  and  stone.  Previous  to  entering  the 
works  the  attention  of  the  visitor  is  directed  to  an  in- 
clined alley  leading  directly  in  front  of  the  boilers, 
which  is  the  means  of  dumping  coal  to  the  firemen, 
and    which    at  the    same  time   enables   the  company    to 


keep  an  accurate  record  .of  the  fuel  used,  by  the  employ- 
ment of  a  F"airbank's  scale.  A  portion  of  the  space  in 
this  alley  is  occupied  by  a  tank,  40  x  15  x  10  feet,  of  a 
capacity  of  nearly  30,000  gallons  ot  water.  This  tank 
is  kept  well  filled  by  means  of  an  artesian  well  235  feet 
deep.  This  well,  the  work  of  Mr.  Wallace  Bell,  ot 
Montreal,  provides  a  very  economical  water  supply. 
The  Northey  pump  used  in  connection,  has  a  capacity 
of  3000  gallons  per  hour,  this  supply  of  water  being 
sufficient  for  steam  and  condensing  purposes. 

A  chimney  134  feet  high  from  the  ground  level,  serves 
three  Heine  boilers,  two  of  250  h.  p.  and  one  150  h.  p., 
making  a  total  capacity  of  650  h.  p.  These  boilers 
were  built  by  the  Geo.  Brush  Boiler  Works,  of  Mon- 
treal. Two  Worthington  steam  pumps  are  used  to  feed 
the  boilers,  and  there  is  a  heater  also,  to  be  used  when 
running  one  of  the  high  speed  engines.  In  the  engine 
room  is  found  a  Brown  Cross  Compound  engine  of  500 
h.p.,  built  with  an  attached  direct-jet  condenser.  This 
engine  was  built  by  the  Poison  Iron  Works  Co.,  of  Tor- 
onto, its  fly  wheel  is  2413  feet  in  diameter,  and  its  speed 
is  68  revolutions  per  minute.  The  driving  shaft  oper- 
ates 320  revolutions  per  minute,  and  is  connected  to 
the  fly  wheel  by  a  belt  46  inches  wide  and  131  feet  long, 
which  cost  $1,400.  To  the  left  of  the  large  engine  is 
seen  two  small  engines,  one  135  h.  p.  Leonard  Ball 
Compound,  and  the  other  a  80  h.  p.  Leonard  automatic, 
the  pulley  of  which   travels    at  300  revolutions  per  min- 


Imperi.al  Electric  Light  Co. — Boiler  Room. 

ute.  The  main  shaft,  which  was  made  by  Messrs. 
Miller  Bros.  &  Toms,  of  Montreal,  is  connected  to  the 
above  mentioned  three  engines,  and  to  three  dynamos, 
and  is  easily  controlled  by  Hill's  friction  clutches. 

Two  Westinghouse  dynamos,  150  k.  w.,  2000  volts, 
ute,  supply  single  phase  current  to  a  large  number  of 
7200  alternations,  operating  at  730  revolutions  per  min- 
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customers.      There    are    two    Westinghouse    exciters      tion  of  manager  and  secretary.     He  is  a  great  student  and 
attached  to  the  dynamos  ;    these  operate  at  2150  revol-      possesses  a  remarkable  fondness  for  literature.      In  his 
utions    per    minute.     There   is    also    a    third    dynamo,      residence  will  be  found  an  up-to-date  library  and  a  scrap- 
book  room  of  the  contents  of   which  he  may 
justly  feel  proud.      In  the  management  of  his 


plant  he  has  a  reliable  assistant  in  Mr.  Alfred 
Lepage,  superintendent,  whose  portrait 
appears  herewith. 

The  company  own  several  tenement  houses 
adjacent  to  their  works,  these  being  oc- 
cupied by  employees. 


Imperial  Electric  Light  Co.— 500  h.p.  Brown  Cross  Compound  Engine. 


with  exciter  of  General  Electric  Company's  make. 
A  squeleton  switchboard  (Figure  5),  containing 
all  the  required  instruments,  including  three 
I.  R.  regulators  made  by  the  Canadian  General  Electric 
Company,  Peterborough,  provides  the  means  of  dis- 
tributing the  current,  which  is  by  a  system  of  five  cir- 
cuits. A  battery  of  four  high  voltage  transformers 
serves  to  reduce  from  5000  to  2400  volts  the  current 
supplied  this  company  by  the  Lachine  Rapids  Hydraulic 
and  Land  Company.  This  set  of  transformers  repre- 
sents a  total  capacity  of  1000  h.p.,  three-quarters  of 
which  is  at  present  used  by  the  company. 

There  is  an  alarm  gong,  a  complete  tool  and  testing 
room,  also  the  finest  patrol  service  wagon  in  Montreal. 

The  Imperial  Electric  Light  Company  has  entered  in- 
to a  contract  with  the  Lachine  Rapids  Hydraulic  and 
Land  Company,  by  which  it  will  be  supplied  with  cur- 
rent by  the  latter  company  for  the  next  eight  years,  and 
as  means  of  precaution  had  their  squeleton  switchboard 
built  to  receive  either  Lachine  Rapids  water  power  cur- 
rent or  steam  power  current.  The  business  of  the  com- 
pany is  confined  almost  exclusively  to  stores,  offices  and 
places  of  business,  the  company  having  given  no  atten- 
tion to  the  lighting  of  residences  and  public  institutions. 

The  company    is  under  the  able    management  of  Mr. 


TREATMENT  OF  DRIVING  BELTS. 

The  Werkmeister  Zeitung  gives  directions 
on  the  best  treatment  of  driving  belts,  whose 
faultless  working  is  of  great  importance  in 
every  factory.  The  good  drawing  of  a  belt 
increases  with  the  friction  between  belt  and 
pulley.  Hence  it  is  obvious  that  the  belt  must 
surround  as  large  a  portion  of  the  pulley  as 
possible.  For  this  reason  crossed  belts  always  pull 
better  than  open  ones.  If  in  any  way  practicable,  open 
belts  should  cover  at  least  almost  half  the    pulley.       If 


Imperial  Electric  Light  Co.— Switchboard. 

the  circumference  of  one  pulley  be  very  small  in  propor- 
tion to  the  other,  thus  allowing  the  belt  to  cover  only  a 
small  portion  of  the  smaller  pulley,  a  sliding  of  the  belt 
frequently   takes    place,    especially   if  the 
distance  between  the  two  pulleys  be  slight. 
It  is  plain,   continues   the  Werkmeister 
Zietung,  that  a  slow  running  of  the  engine 
makes  a    strong   stretching    of   the   belts 
necessary.      For  this  reason  a  tightening- 
pulley  is  frequently  placed  midway  between 
the  two  pulleys,  so  as  to  avoid  a    repeated 
resewing. 

If  a  large  power  is  to  be  transmitted 
at  little  velocity,  a  broader  belt  should  be 
employed  than  would  be  necessary  with 
greater  velocity,  or  else  two  belts  are 
made  to  run  on  top  of  each  other.  If  one 
does  not  care  to  tighten  the  belts  still 
more  or  use  one  of  the  many  belt  lubri- 
cants, the  best  makeshift  is  to  cover  the 
pulley  with  sail  cloth.  This  is  done  by 
cutting  the  sail  cloth  so  exactly  that  it  is 
difficult  to  get  it  on  the  pulley.  By  thor- 
Jules  Bourbonniere,  a  portrait  and  sketch  of  whom  ap-  oughly  moistening  the  sail  cloth  on  the  pulley  with  warm 
peared  in  our  last  issue,  and  whose  portrait  is  reproduced  water  it  clings  more  closely  to  the  pulley,  as  the  water 
on  following  page.    Mr.  Bourbonniere  holds  the  dual  posi-      causes  it  to  shrink.      It  is  still  more  practical  in  the  long 


Imperial  Electric  Light  Co.— Westinghocse  Dynamos  and  Distributing 
Switchboard. 
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run  to  fix,  instead  of  canvas,  a  leather  strip  of  correspond- 
ing breadth  on  the  middle  of  the  pulley,  by  having  a  few 
holes  bored  into  the  rim  of  the  pulley  which  are  tightly 
filled  up  with  wooden  wedges,  in  order  to  be  able  to  nail 
the  strip  of  leather  on  it.  This  process  is  said  to  have 
proved  useful  with  ordinary  proportion  of  the  size  of  the 
belt  to  the  effect  of  power  to  he  transmitted.  If  all  is 
unavailing,    the  belt  is  too  weak    and  must  be    replaced 


Mr.    JULEs'^BoilRIiONNIKRK, 
Manager  Imperial  Electric   Li^lu  Company. 

by  a  broader  or  double  belt.  Of  great  advantage  in 
cases  are  the  wooden  belt  pulleys,  which  increase  the 
driving   power. 


STANDARD  RULES. 

The  committee  on  standard  rules  submitted  the  fol- 
lowing report  at  the  recent  convention  of  the  National 
Electric  Light  Association  : — 

"Your  committee  has  continued  the  same  line  of 
policy  during  the  past  year  as  heretofore,  viz.,  to  dis- 
countenance any  changes  in  the  National  Code  of  Rules 
not  absolutely  necessary  ;  but  with  the  march  of  im- 
provement in  tlie  electrical  field  some  changes  therein 
and  additions  thereto  have  been  found  necessary  since 
the  issue  of  1897.  Many  of  the  changes  made  were 
suggested  by  the  chairman  of  your  commitee,  and 
others  received  his  approval.  The  policy  heretofore 
pursued  by  the  insurance  organizations  of  sweeping  out 
of  existence  thousands  of  dollars'  worth  of  material  that 
had  been  used  previously  with  the  sanction  of  insurance 
inspectors  has  been  abandoned,  and,  while  new  and 
better  devices  and  material  are  substituted,  an  oppor- 
tunity is  offered  the  manufacturer,  dealer,  contractor 
and  station  manager  to  sell  and  use  the  material  and 
fixtures  on  their  hands. 

"  The  thickness  of  interior  conduit,  lined  or  unlined, 
has  been  established,  and  commercial  gas-pipe  taken  as 
the  standard. 

"  '  Weatherproof  wire,  eo  called,  is  tabooed  for  in- 
terior construction  unless  covered  with  a  slow-burning 
material. 

"  A  standard  of  thickness  of  insulation  on  wire,  after 
a  conference  with  the  manufacturers,  has  been  estab- 
lished. 

"The  much-vexed  question  of  the  proper  distance 
between  fuse  terminals  has  been  determined,  as  well  as 
the  distance    between  fuse    metals  of  opposite  polarity. 


Switches  are  now  being  standardized  as  to  the  proper 
breaking  distance  between  poles,  etc. 

"The  rules  have  been  changed  so  as  to  permit  the 
running  of  two  more  small  motors  in  series  multiple  or 
multiple  on  constant-potential  circuits. 

"  Rubber  insulation  is  not  now  insisted  on  for  nexible- 
cord  pendants  in  dry  places,  but  an  elastic  slow-burning 
material  may  be  used. 

Rule  40  has  been  so  amended  as  to  permit  in  dry 
places  the  use  of  a  slow-burning  insulation  similar  to 
what  has  been  known  in  the  past   as    '  Underwriters.'  " 


ACCIDENTS  TO  STEAM  BOILERS  IN  FRANCE. 

The  British  Institute  of  Civil  Engineers  gives,  in 
Foreign  Abstracts,  an  interesting  tabulated  resume, 
taken  from  the  official  reports,  of  the  whole  of  the  acci- 
dents occurring  to  steam  boilers  in  France  during  the 
year  1896.  The  information  given  comprises  the  date 
and  situation  of  the  accident,  details  of  each  boiler,  the 
circumstances  attending  the  accident,  and  the  conse- 
quences and  presumed  cause  of  each  accident. 

In  18  cases  defective  design  and  workmanship  was 
the  cause  of  the  accident,  the  principal  defects  being — 
I,  parts  made  inaccessible  to  complete  inspection;  2, 
tubes  of  too  large  diameter  and  too  thin  ;  3,  copper  fire- 
box above  the  level  of  the  water,  and  unprovided  with 
safety  appliances  ;  4,  copper  of  too  thin  a  gauge  ;  5, 
fire-door  opening  too  weak;  6,  supply  pipes  not  provid- 
ed with  expansion  joints  ;  7,  staybolts  badly  made  ;  8, 
cast  iron  parts  of  bad  design  or  subject  to  unequal  ex- 
pansion ;  9,  plates  of  two  low  a  grade  for  the  strains  to 
which  they  were  submitted. 

Defective  maintenance  was  the  cause  of  14  accidents 
through — I,  corrosion  of  plates  and  other  parts  ;  2, 
wear  and  deterioration  of  brass  smoke-tubes  ;  3,  wear 
and  defective  repair  of  1  copper  fire-box;  4,  ovei-strain- 
ing  of  a  staybolt  ;  5,  defective  making  of  joints. 

Careless  working  caused  15  accidents,  viz.,  in  five 
cases    through    shortness  of    water,  and  in  seven    cases 


through  want  of  cleaning  ;  in  one  case  through  an 
excess  of  pressure,  and  in  two  cases  through  tightening 
joints  while  under  steam.  In  five  cases  the  causes  of 
the  explosion  were  not  ascertained. 

Further  tables  classify  the  accidents  according  to — i, 
the  class  of  work  for  which  the  boiler  was  employed  ;  2, 
the  type  of  boiler  ;  3,  the  presumed  cause  of  the  acci- 
dent. The  total  number  of  accidents  dealt  with  was  44, 
which  rosulterf  in  injuries  to  25  men  and  death  to  r6, 
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The  recent  increase  in  the  price  of  soft 
Cost  of  Fuel.  coal  with  the  con.sequent  proportionate 
increase  in  the  import  duty,  has  proved 
a  serious  item  in  the  expense  account  ol  large  power 
users.  The  Toronto  Electric  Light  Company,  who 
burn  something  like  60,000  tons  of  coal  per  annum, 
propose  to  avoid  this  serious  extra  expense  by  import- 
ing in  their  own  vessels  direct  from  the  mines  a  species 
of  hard  coal  or  culm,  which,  when  burned  with  a  pro- 
portion of  soft  coal,  gives  results  almost  equal  to  those 
to  be  obtained  by  using  soft  coal  alone.  This  fuel, 
besides  being  cheaper  in  price,  is  not  subject  to  the  im- 
port duty  of  25  cents  per  ton,  which  of  itself  is  a  sub- 
stantial item. 


Recording  Watt-      ^^  ^    PaP^""    Presented    to    the    North- 
meters  on  Western  Electrical  Association  on  June 
Switchboards.       ^^^j^^  j^^    ^    Worth  Bean  points  out 

the  advantages  of  using  recording  wattmeters  on 
switchboards.  These  may  be  briefly  stated  thus  :  i. 
Knowing  the  actual  output  of  his  station,  the  manager 
can  intelligently  purchase  and  test  the  quality  of  his 
fuel.  2.  A  check  is  afforded  upon  the  work  of  the  fire- 
man, whose  carelessness  or  inefficiency  cannot  be  laid 
to  the  poor  quality  of  the  fuel.  3.  The  given  amount 
of  current  leaving  the  switchboard  being  known,  it  be- 
comes possible  for  the  station  manager  to  tell  if  his 
current  is  wasted  in  motors,  transformers,  lamps  or 
wire  connections. 


A  PARAGRAPH  which  recently  appeared 

The  Dodge  Te  ephone  •      ,.1.      j    -i  ^    .•         ^u    ^  »      * 

Com  an  '"  daily  press  stating  that  a  protest 

had  been  received  by  the  City  Council 
from  Mr.  J.  A.  McMurtry,  representing  the  Dodge  Tele- 
phone Company,  against  the  renewal  of  the  agreement 
with  the  Hell  Telephone  Company,  served  as  a  reminder 
to  the  public  that  the  plans  of  the  Dodge  Company  for  the 
supply  of  a  cheap  and  efficient  telephone  service  to  the 
citizens  of  Toronto  appear  to  be  materializing  very 
slowly.  Mr.  McMurtry,  in  his  communication  to  the 
Counc  1,  states  that  he  will  soon  be  in  a  position  to  make 
a  proposition  to  the  city.  In  common  with  other 
citizens  we  await  the  early  fulfilment  of  this  promise.  If 
the  Dodge  telephone  system  is  all  that  its  promoters 
claim  it  to  be  its  appearance  will  be  welcomed  in  a 
more  tangible  form  than  it  has  yet  assumed. 


In  view  of  the  rapid  development  of 
Gas  Engine  Tests,  iron  production  works  in  Canada,  in- 
terest attaches  to  recent  tests  in 
Belgium  of  a  gas  engine  of  the  Delaware-Deboutteville 
type,  supplied  with  gas  directly  from  the  blast  furnaces. 
The  engine  was  specially  designed  to  operate  in  this 
manner,  the  cylinder  being  unaffected  by  the  residuum 
of  dust  in  the  gas  after  it  had  been  cleansed  by  being 
passed  through  depositing  chambrse.  Specimens  of  the 
gas  taken  from  time  to  time  were  submitted  to  calori- 
metric  test.  The  speed  of  the  engine  during  first  test 
varied  from  92.48  to  94  r.p.m.,  and  the  number  of  ad- 
missions was  exactly  half  the  revolutions.  Calculation 
showed  that  the  thermal  efficiency  was  27.11  per  cent.  ; 
that  is,  this  figure  represented  the  ratio  between  the 
heat  turned  into  work  and  the  heat  available  for  work. 
The  net  efficiency  or  the  ratio  between  the  work  a  e 
brake  and  that  of  the  heat  in  the  gas  consumed  varied 
from  19.86  to  22  per  cent.,  a  figure  much  higher  than 
it  is  possible  to  obtain  with  the  steam    engine.      .At  full 
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load  the  thermal  efficiency  was  between  25.25  and  27.16 
percent.,  and  the  net  efficiency  between  20.44  and  22 
per  cent.  The  mechanical  efficiency  of  the  machine  was 
73  per  cent,  at  half  load  and  81  per  cent,  at  full  load.  On 
the  second  test,  the  thermal  efficiency  was  27.34  and 
27.  lo  and  the  net  efficiency  20.60  and  22. 17  per  cent, 
of  the  total  heat  supplied  20  per  cent,  was  converted 
into  work,  52  per  cent,  passed  away  in  circulating- 
water,  and  20  per  cent,  in  the  exhaust.  The  consump- 
tion of  gas  varied  from  31.13  cubic  meters  to  31-56 
cubic  meters  per  horse-power  hour. 


The  constantly  increasing  number  of 
Hor!rsl'v7h,des.  automobiles  and  locomobiles  to  be  seen 
on  the  streets  of  Toronto  may  we  pre- 
sume be  taken  as  tangible  evidence  of  the  growing 
popularity  of  horseless  vehicles.  The  opening  out  of 
two  large  showrooms  on  the  principal  thoroughfares 
also  witnesses  to  the  oncoming  of  the  horseless  age. 
Still  another  indication  in  this  direction  is  the  adoption 
by  the  post  office  department  of  automobiles  for  the 
delivery  and  collection  of  mail  matter  from  the  trains 
and  branch  post  offices  to  the  general  post  office.  Elec- 
tricity, gasoline  and  steam  are  all  in  evidence  as  the 
propelling  power  for  these  vehicles,  and  it  remains  to  be 
seen  which  method  will  ultimately  gain  the  ascendency. 
It  will  probably  be  found  that  each  has  advantages  for 
particular  duties  and  circumstances. 


dustries  substituted,  so  that  visitors  would  be  given  an 
approximately  fair  idea  of  the  kind  of  country  Canada 
is,  the  extent  of  its  development,  and  its  advantages  as 
a  place  of  residence  and  business  enterprise.  The  Can- 
adian Pacific  Railway  show  some  excellent  views  of 
harvesting  in  Manitoba.  These  are  well  calculated  to 
make  a  favorable  impression  upon  intending  emigrants. 
There  is  also  an  excellent  geological  map  of  Ontario 
containing  a  large  amount  of  information  with  regard 
to  the  population  and  resources  of  the  province.  There 
is  a  fairly  good  exhibit  of  building  stones  and  marbles, 
also  of  hardwoods.  Other  features  equally  valuable 
might  be  added,  so  as  to  convey  to  visitors  a  proper 
idea  of  the  country  and  its  resources.  The  entire  ex- 
hibit should  either  be  rearranged,  improved,  and 
brought  up-to-date,  or  entirely  done  away  with. 


The  Canadian  Exhibit  The  resources  of  Canada,  and  particu- 
attheimpenai      larly  of  the  province  of  Ontario,  are  by 

Institute.  i  j-»    ui 

no  means  properly  or  creditably  repre- 
sented by  the  exhibit  at  the  Imperial  Institute  in  London. 
The  visitor  would  be  much  more  favorably  impressed 
if  the  exhibits  of  the  various  provinces  were  placed 
side  by  side,  instead  of  on  different  floors.  The  present 
arrangement  does  not  convey  the  idea  that  Canada 
is  one  Dominion,  but  rather  that  it  consists  of  a  number 
of  separate  provinces  having  little  or  no  connection 
with  one  another.  The  exhibit  should  be  arranged  in 
compact  form  like  that  of  Australia.  As  to  the  char- 
acter of  the  exhibit,  and  more  particularly  that  of  the 
province  of  Ontario,  the  richest  and  most  important  of 
of  the  provinces,  there  is  good  ground  for  complaint. 
One  would  suppose  from  the  numerous  views  of  Niag- 
ara Falls  placed  about  the  walls,  that  this  great  natural 
phenomenon  was  the  one  distinguishing  characteristic 
of  the  province  of  Ontario,  while  the  specimens  of  In- 
dian work  are  well  calculated  to  confirm  the  idea,  al- 
ready to  prevalent  in  the  minds  of  some  of  the  people  of 
Great  Britain,  that  Canada  is  a  wild  and  uncivilized 
country.  Ontario  is  known  on  this  side  of  the  Atlantic 
as  a  fruit-growing  province,  and  the  quality  of  its  pro- 
duction in  this  line  is  not  excelled  by  those  of  any 
other  country.  In  view  of  this  fact,  it  is  extremely 
humiliating  to  a  Canadian  to  observe  that  the  jars  con- 
taining samples  of  Canadian  fruit  shown  in  this  exhibit 
have  apparently  not  been  refilled  during  the  last  decade. 
What  was  once  fruit  might  now,  judging  from  appear- 
ance, be  almost  any  other  substance  under  the  sun. 
There  is  also  displayed  a  view  of  the  Toronto  Indus- 
trial Exhibition  of  date  the  year  1885,  which,  of  course, 
conveys  a  totally  inadequate  idea  of  the  character  and 
extent  of  the  Exhibition  of  to-day.  We  would  suggest 
that  all  relics  such  as  this  and  the  photograph  of  the 
ruins  of  Fort  Erie,  might  well  be  thrown  out  of  the  ex- 
hibit, and  modern  views  of  our  principal  cities    and    in- 


The  Executive  of  the  Canadian    Manu- 

The  Proposed  ,       .  ,      .  .    ^.  ,  , 

Dominion  Exhibition,  'acturers  Association  have  been  con- 
sidering the  question  of  the  advisability 
of  holding  a  Dominion  Exhibition  in  Toronto  next  year. 
The  opinion  of  the  members  of  the  Association  has  been 
asked  as  to  whether  the  Association  should  go  beyond 
this  and  make  an  exhibit  at  the  Pan-American  exhibi- 
tion to  be  held  in  Buffalo.  The  consensus  of  opinion 
seems  to  be  that,  if  the  project  for  a  Dominion  Exhibition 
is  gone  on  with,  no  attempt  should  be  made  to  exhibit 
at  Buffalo.  This  opinion  seems  well  founded.  If 
a  Dominion  exhibition  is  undertaken  and  carried  out 
on  a  creditable  scale,  it  will  sufficiently  tax  the  energies 
of  the  Association.  It  must  also  be  borne  in  mind  that 
the  possibility  of  finding  a  market  in  the  United  States 
for  Canadian  manufactures  is  extremely  small,  seeing 
that  the  United  have  now  an  over-production 
in  almost  all  lines  of  manufacture,  and  are  looking 
for  outlets  in  foreign  markets  for  their  surplus  goods. 
We  have  felt  for  several  years  past  that  the  holding  of 
an  Exhibition  in  Toronto,  on  such  a  scale  as  to  attract 
visitors  from  all  parts  of  the  Dominion  should  be  pro- 
ductive of  much  good,  and  if  the  attempt  is  to  be  made 
it  might  as  well  be  next  year  as  any  other  time.  The 
Exhibition  at  BufTalo  would  not  be  likely  to  interfere  with 
its  success,  but  on  the  contrary  might  add  to  it,  as  some 
of  the  visitors  to  the  larger  exhibition  might  be  disposed 
to  visit  Toronto  also.  Speaking  generally,  it  would 
seem  as  though  the  Exhibition  idea  ts  likely  to  be  carried 
to  an  extent  which  will  eventually  deprive  it  of  any 
novelty  or  usefulness.  We  observe  that  on  the  heels 
of  the  BufTalo  Exhibition  is  to  come  another  one  at  St. 
Louis,  preparations  for  which  are  already  in  progress. 
There  is  also  to  be  one  held  next  year  in  Glasgow.  If 
Canada  is  to  have  an  Exhibition  on  a  national  scale,  it 
would  be  as  well  to  launch  the  enterprise  at  once,  so 
that  we  may  not  come  in  at  the  tail  of  the  procession. 


At  ihe  last  regular  meeting  of  the  Engineers'  Club  of  Toronto, 
a  discussion  took  place,  led  by  Mr.  James  McDougall,  C.  E.,  on 
"Freight  Traffic  on  Cily  and  Suburban  Tramways." 

The  only  tender  received  by  the  city  of  Toronto  for  electric 
lighting  was  that  of  the  present  contractors,  the  Toronto  Electric 
Light  Company.  The  company  offer,  in  the  event  of  the  present 
contract  being  renewed  for  five  years,  to  provide  the  service  at 
$71.90  per  lamp,  per  year,  and  for  a  ten  years'  contract  at  $65.70 
per  lamp,  per  year,  using  enclosed  arc  lamps.  A  tender  was  also 
submitted  by  the  Kitson  Incandescent  Company  for  the  Kitson 
incandescent  light  at  $90  per  year.  The  council  have  employed 
Mr.  G.  R.  Rosebrugh,  of  the  Electrical  Department  of  the  School 
of  Practical  Science,  to  test  and  report  upon  the  comparative 
illuminating  power  of  the  Kitson  light  as  compared  with  that  of 
the  electric  lamps  now  in  use. 
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THE  SHAWINIGAN  WATER  AND  POWER  the     lowest      known     water,     even     after     allowinjf     a 

COMPANY.  liberal     proportion     of     the     flow     for      the     carrying- 

The    following    description  of  the  extent  ot    the    pro-  away     of    frazil     or     anchor     ice     durini^     the     winter, 

posed  operations  of  the  above  company  and  of   the   hy-  As  the  low    water  in    this  region    unfortunately    occurs 

draulic    work    in   connection  with    the    extensive    plant  in  the  winter   some   allowance  of  this    kind    has    to    be 

which  they    propose    to    install  at  Shawinigan  Falls,    is  made.      Owing  to  the  lack  of    railroad    communication, 

abstracted  from  a  recent  issue  of  the  Engineering  Record.  these    desirable    properties    have    lain    tallow,    but    the 


\IKW    Ol-    THE    SHAWINIGAN    FALLS. 


At  a'later  date  particulars  will  also  be  given  of  the  elec-  openmg   of  the   Great    Northern    Railway    of   Canada, 

trical   plant.  which  will  give  the  best  of  them    direct    communication 

The  St.  Maurice   River    is  a  stream    draining    18,000  with    Quebec,  Montreal    and    Ottawa,    and    thus    open 

square  miles  of  heavily  timbered  country    on    the  north  them  to  the  world,  has  made  their  commercial  develop- 

side  of  the  St.  Lawrence  River,  into  which  it  empties  at  ment  feasible.     The   city   of  Three   Rivers   is   open    to 

the  city  ot    Three   Rivers,    situated    about  half-way    be-  ocean  navigation  for  eight  months  in  the  year,  and  it  is 

tween  Quebec  end  Montreal,  the    clist.-ince  to    either    of  not  improbable,  that   at  no  other   senport  in  the  world  is 


lER    HOUSE. 


these  cities  being  90  mtles.  About  15  miles  back  from 
the  St.  Lawrence,  this  river,  in  breaking  through  the 
Laurentian  hills,  forms  in  a  distance  of  15  miles  a 
number  ot  tails  and  rapids,  which  with  the  heavy  flow 
of  water  obtainable,  are  capable  of  development  into 
power  at  a  very  low  capital  cost.  A  minimum  of 
200,000    horse-ppwer     pan      be     developed    here     at 


there  a  power  of  such  magnitude  within  a  radius  of  30 
miles.  A  portion  of  this  power  has  already  been  de- 
veloped at  Grand  Mere,  distant  30  miles  from  Three 
Rivers,  where  it  is  utilized  under  a  head  of  40  feet  in 
the  operation  of  a  pulp  and  paper  mill,  having  a  capa- 
city of  100  tons  of  paper  and  50  tons  of  pulp  daily. 
The  most  important  power  location,  however,  is  that 
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at  Shawinigan  F"alls,  a  cascade  having  a  fall  of  140  feet 
in  a  very  short  distance.  The  normal  flow  of  the  river 
at  this  point  is  24,000  cubic  feet  per  second,  and  100,- 
000  horse-power  can  be  developed  and  utilized  at  the 
very  lowest  water.  The  Shawinigan  Water  &  Power 
Company  has  acquired  the  whole  of  this  power  from 
the    Government,  and  is  developing  it  on  a  large  scale. 


mile  in  length,  with  a  width  from  600  to  1,000  feel. 
This  ridge,  along  which  the  railway  is  carried,  was 
originally  only  5  or  6  feet  wide  on  top  in  places,  falling 
away  with  slopes  of  i}i  to  i  on  each  side,  and  although 
formed  of  nothing  but  blue  clay  has  withstood  the  pres- 
sure of  water  coming  within  20  feet  of  the  crest  at  high 
whter,  the  distance  through    the    section  of    the    ridge 


AND    PROFILE   OF   THE'' WOBES    OF  SHAWINIGAN 
WATER   &   POWER   COMPANT. 


It  has  acquired  large  tracts  of  land  in  the  vicinity,  built 
a  standard  guage  branch  4'2  miles  long  through  rough 
country  to  the  Great  Northern  Railway,  with  sidings, 
turntable  and  terminal  facilities,  and  has  been  working 
throughout  the  past  winter  on  an  initial  development  of 
30,000  horse-power  with  a  head-race  and  intake  of 
sufficient  capacity  for  extension  to  60,000  horse-power. 
A  town    site  has    been  laid  out,  and  its    improvements 


from  water  to  air  being  not  over  60  feet.  Borings 
taken  tor  a  depth  of  80  feet  below  water  during  the 
past  winter  show  nothing  but  blue  clay.  This  bank  was, 
however,  being  carried  away  slowly  by  erosion,  and  must 
at  some  future  date  have  broken  through.  After  building 
the  railway  along  the  ridge  the  bank  has  been  thoroughly 
rip-rapped  with  loose  stone  from  the  excavation  in  the 
head-race,  thus  obviating  all  danger  of  this  kind. 


PROPOSEI)    ROUTF.    FOR    TRANSMISSION    LINE    TO    MONTREAL. 


projected,  and  the  population  now  numbers  over  2,500. 
The  natural  conformation  of  the  ground  in  the  vicin- 
ity of  the  Falls  is  somewhat  remarkable.  A  narrow 
ridge  or  hogback  of  clay  formation  extends  out  as  a 
peninsula  separating  two  bays  of  the  river  forming  the 
upper  and  lower  levels  of  the  Falls,  between  which 
there  is  a  drop  of  140  feet.  A  small  stream,  called  the 
Shawinigan  River,  falling  into  the  lower  bay,  carries 
this   peninsula    still  further    back,    making     it  nearly    a 


Toward  the  upper  corner  of  the  bay  the  water  is  of  con- 
siderable depth,  affording  facilities  for  the  development 
of  an  independent  water  power  for  a  paper  mill  or  other 
large  industry.  At  the  end  of  the  bay  towards  the  falls 
the  water  is  shallow,  with  large  sand  bars  which  would 
render  any  development  at  that  end  exceedingly  expen- 
sive and  troublesome  to  maintain. 

Just  above  the  Falls  the  river  is  divided,  by  a  large 
island,  into  two    channels, both  of  which   converge    half 
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way  down  the  Falls.  The  united  waters  strike  directly 
into  the  face  of  a  rock  cliff  and  turn  at  an  angle  of 
about  no  degrees  to  their  course,  forcing  their  way 
through  a  narrow  gorge,  in  which  there  is  a  drop  of  25 
feet,  into  the  lower  bay. 

The  present  development  consists  of  an  intake  canal 
or  head-race  about  1,200  feet  long  cut  through  rock 
from  a  point  just  at  the  head  of  the  Falls  and  running 
back  at  an  angle  of  135  degrees  with  the  course  of  the 
river,  with  a  glance  boom  to  deflect  floating  debris  and 
ice  over  the  Falls,  terminating  with  a  heavy  masonry 
bulkhead  from  which  the  water  is  carried  in  large  steel 
penstocks  to  the  power-house  below. 

This  canal  is  funnel  shaped  for  about  500  feet  of  its 
length  at  the  entrance  and  beyond  this  has  a  width  of 
100  feet  by  a  depth  sufficient  to  give  20  feet  of  water  at 
the  lowest  known  level. 

The    sides    are    formed   by  the    natural    rock,    above 


stone  for  about  half  its  height.  A  talus  of  gravel  is  to 
be  laid  along  the  outstream  side  extending  over  to  the 
edge  of  the  excavation.  All  bolting  was  done  with 
Js-inch  round  spikes  driven  into  34-inch  holes,  bored 
by  a  pneumatic  boring  machine. 

At  the  end  of  this  crib,  next  the  bulkhead,  is  placed 
an  ice  chute  to  carry  off  drift  ice  and  trash  from  the 
racks,  and  the  crib  being  40  feet  high  at  this  point,  is 
30  feet  wide.  Cribwork  was  used  along  this  side  of  the 
canal  so  as  to  be  easily  removed  when  the  canal  is 
widened  and  the  bulkhead  extended  for  additional  pen- 
stocks required  to  develop  60,000  horse-power. 

The  entrance  to  the  head-race  is  protected  by  a  heavy 
glance  boom  in  two  sections,  each  220  feet  long,  sup- 
ported by  two  heavy  crib  piers  at  the  ends  and  by  a 
steel  structure  at  the  center.  The  cribwork  piers  are 
30  X  30  feet  square  by  26  feet  high,  and  are  built  of  12 
X  12-inch  pine  face  timbers,  laid  to  2-inch  spaces,    with 
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which  they  are  carried  up  to  a  height  of  40  feet  by  a 
drv-stone  wall  on  the  right  hand  side,  on  which  the 
natural  ground  is  high,  and  by  a  timber  crib-work  wing 
dam  on  the  left  hand  side.  The  dry  wall  is  built  of  heavy 
stone  with  vertical  stepped  back,  the  face  being  batter- 
ed 2  inches  to  a  foot.  This  wall  is  from  6  to  20  feet 
high,  and  is  filled  in  behind  with  loose  stone  and  gravel 
as  as  to  form  a  road  along  the  bank  of  the  head-race. 

The  cribwork  dam,  15  feet  and  20  feet  wide  and  from 
ID  to  23  feet  high,  is  built  of  12  x  12-inch  pine  face 
timbers,  laid  2  inches  apart,  with  lo-inch  round  pine 
cross-ties  10  feet  apart  in  each  course  and  staggered  in 
alternate  courses  so  as  to  form  5-foot  pockets,  and  with 
6-inch  flattening  longtitudinal  stringers  running  through 
the  center.  This  dam  is  faced  with  two  layers  of 
dressed  pine  plank,  2  inches  thick.  Both  the  face 
timbers  and  sheetings  are  closely  scribed  to  the  rock, 
and  the  dovetailing  of  the  ties  into  the  face  timbers  and 
general  fitting  is  of  a  superior  character.  The  crib  is 
filled  with  stone  very  closely  packe.d  and  i'j   backed  with 


6-inch  flattened  cross-ties  10  feet  apart  in  each  course, 
staggered  in  alternate  courses.  They  are  faced  with 
6-inch  oak  on  the  outstream  and  upstream  sides,  and 
each  of  them  has  two  elm  mooring  posts  20  inches  in 
diameter,  capped  with  cast  iron.  The  bottom  timbers 
are  bolted  down  with  24  fox-bolts  i\4  inches  in  diameter 
running  5  feet  into  the  rock. 

The  steel  bottom  pier  consists  of  a  bent  of  two 
vertical  posts,  each  made  of  a  pair  of  15-inch  channels 
38  feet  two  inches  long.  These  uprights  are  22  feet 
apart  in  the  line  of  the  boom,  and  are  braced  with  hori- 
zontal and  diagonal  struts,  and  sway  bracing  in  every 
direction,  particularly,  of  course,  in  the  direction  of 
pressure  at  right  angles  to  the  line  of  the  boom,  the 
connections  being  made  with  gusset  plates  riveted  be- 
tween the  webs  of  the  channels.  The  bases  of  the  bents 
are  each  formed  by  two  pairs  of  angles  set  up  on  con- 
crete piers.  These  bases  are  anchored  down  with  i}4- 
inch  fox-bolts  10  feet  long,  running  6  feet  into  the  rock 
and  having  a  cross  piece  to  set  into   the    concrete    base 
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piers.  Halt-round  rubbing:  pieces  are  provided  to  allow 
the  boom  to  slide  smoothly  up  and  down,  and  heavy 
shackles  are  provided  to  which  the  boom  chains  will  be 
secured. 

The  boom  is  made  in  the  form  of  a  Howe  truss,  there 
being  two  sections  each  220  feet  long-,  4  feet  deep  and 
ID  feet  wide.  The  face  timbers  are  three  courses  of 
12  X  12-inch  timbers  with  3-inch  plank  laid  solid  be- 
tween, diagonally,  forming  the  main  bracing,  the 
counter-bracing  being  formed  by  4  x  12-inch  timbers  on 
edge  spiked  to  the  main  bracing.  The  truss  is  divided 
into  10-foot  panels  and  bolted  with  iron  bolts  i}(  inches 
to  i^  inches  in  diameter  with  plate  washers.  On  the 
outstream  side  the  boom  is  faced  with  3-inch  tamarack 
plank  laid  longitudinally  to  take  up  the  wear  of  the  ice, 
etc. 

Heavy  ring  bolts  are  provided  for  securing  the  boom 
to  the  mooring  posts.  The  main  anchorage  for  the 
boom,  however,  will  be  i  '2-inch  steel  chains  secured  to 


A  smooth  face  in  concrete  will  be  formed  by  laying 
3  inches  of  3  to  i  cement  mortar  against  the  forms, 
holding  it  in  position  by  a  light  steel  plate,  then  laying 
up  concrete  and  drawing  the  plate,  ramming  the  whole 
lightly  together  after  the  heavy  ramming  of  concrete  is 
completed. 

The  penstocks  will  be  carried  through  the  bulkhead 
in  slightly  conical  shape,  being  9  feet  6  inches  in  dia- 
meter at  the  mouth  by  8  feet  6  inches  where  they  pro- 
ject from  concrete.  There  are  six  of  these  large  pen- 
stocks, each  of  5,000  horse-power  capacity,  and  one  of 
3  teet  6  inches  in  diameter  for  the  exciter  wheels. 

The  danger  of  collapse  from  atmospheric  pressure 
through  sudden  shutting  of  the  gates  and  the  with- 
drawal of  water  from  the  pipes,  is  provided  against  by 
having  five  vertical  air  pipes,  12  inches  in  diameter,  ex- 
tending up  from  the  mouth  of  the  pipes  to  the  top  of 
the  bulkhead  behind  the  gates.  Two  cut-off  rings  are 
placed  on  the  outside  of  pipe  to  set  in  the  concrete. 
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heavy  ring  bolts  bedded  in  concrete  in  the  river  bottom. 
These^  are  placed  so  that  the  boom  will  engage  the 
boom  piers  at  all  heights  of  water  and  have  a  tendency 
to  keep  toward  the  oiers.  The  chains  secured  from  the 
ring  bolts  to  the  piers  give  double  safety  against  the 
possibility  of  losing  the  boom. 

The  bulkhead  is  to  be  built  of  what  may  be  called 
concrete  rubble.  The  bottom  under  the  bulkhead  is 
solid  rock,  and  on  this  will  first  be  laid  a  footing  of 
1 :2:5  concrete  extending  25  feet  in  front  of  the  bulk- 
head. On  this  the  steel  rack  framing,  gate  slides, 
pipes,  etc.,  will  be  set  up,  and  the  concrete  bulkhead 
will  then  be  placed.  This  is  32  feet  wide  on  the  bottom 
by  15  teet  wide  on  the  top,  and  the  masonry  is  com- 
posed of  heavy  blocks  of  stone  laid  with  at  least  12 
inches  of  concrete  between,  composed  of  i  part  cement, 
2  parts  of  sand  and  5  parts  of  fine  broken  stone.  All 
stone  must  be  kept  back  12  inches  from  the  face  of  the 
bulkhead,  and  any  stone  showing  a  face  of  over  4 
square  feet  must  be  kept  back    18  inches   from  the  face. 


The  gates  are  10  feet  high  by  lo'/  feet  wide,  and  are 
built  of  -5 3-inch  plates  on  a  framework  of  lo-inch  I- 
beams,  and  slide  on  steel  vertical  strips  bearing  on  T- 
bars  riveted  to  channels  bedded  in  the  concrete.  They 
are  to  be  raised  by  pneumatic  pressure  from  the  power- 
house below,  with  properly  regulated  pistons  to  avoid 
any  danger  to  the  pipes  through  too  sudden  opening  or 
closing  of  the  gates.  Each  gate  has  a  single  shaft  con- 
nected to  two  rods  running  through  the  whole  height 
of  the  gate,  and  is  so  made  that  on  commencing  to 
raise  the  gate  a  section  12  inches  high  separates  from 
the  balance  of  the  gate,  and  allows  the  penstock  to  fill 
with  water,  after  which  the  whole  gate  is  lifted  to- 
gether. The  pneumatic  pistons  are  designed,  however, 
to  open  and  close  the  gates  under  the  total  possible 
pressure  due  to  a  head  of  40  feet. 

The  gate  for  the  exciter  pipe  i^^  of  the  same  design 
but  on  a  smaller  scale. 

In  addition  to  the  gates  the  penstock  entrances  are 
prpt^cted  by  stop  logs  formed  by  12-inch  channel  slides 
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into  which  12  x  12-inch  timbers  can  be  dropped  in  case 
of  emerg^ency. 

The  rack  framing  is  formed  ot  trestles  of  I-beams  set 
on  oak  stringers  bedded  in  concrete  in  the  bottom. 
Three  lines  of  15-inch  I-beams,  running  horizontally, 
support  the  rack,  which  is  laid  on  a  batter  of  3^3  feet 
in  the  height  of  28  feet  and  is  formed  by  3xJ/(  inch 
bars  spaced  at  2-inches  centres,  with  thimbles  between, 
in  sections  3  feet  long.  These  sections  are  separated, 
and  are  supported  on  cast-iron  blocks,  bolted  to  the  oak 


Section  A-B. 
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sill,  of  such  a  design  that  the  section  can  be  removed 
and  replaced  without  the  services  of  a  diver.  The 
sections  are  secured  at  the  top  against  overturning  by 
a  hasp  engaging  in  a  staple  spiked  to  the  flooring  of  the 
rack  platform.  This  platform  is  set  10  feet  below  the 
top  of  the  bulkhead  at  a  height  where  the  rack  can  be 
raked  conveniently  for  a  greater  part  of  the  year. 

Another  narrow  platform  is  set  level  with  the  top  of 
the  bulkhead.  The  ice  chute  previously  mentioned 
forms  a  convenient  means  of  disposing  of  all  trash 
raked  from  racks,  which  can  be  worked  along  the  racks 
and  into  the  chute.      A  light  glance  boom  will  be  placed 


SADDLE    CARRYING    PENSTOCK. 


in  the  head-race  leading  to  the  ice  chute,  so  that  no 
floating  debris  will  come  against  the  racks.  The  height 
of  water  floating  through  the  ice  chute  will  be  regulated 
by  stop  logs  at  the  entrance. 

Three  of  the  large  penstocks,  two  of  them  500  feet 
long  and  one  650  feet  long,  will  be  laid  at  once.  They 
will  be  lap-jointed  on  both  longitudinal  and  girth  seams 
at  upper  end,  lap-jointed  on  the  girth  seams  and 
but-strap  jointed  on  the  longitudinal  seams  at  the 
lower  end.  The  plates  are  5/16  inch  in  thickness  at  the 
upper  end  and  7-16  inch  at  the  lower  end.  The  pipes 
will  be  supported  on  steel  saddles  15  feet  apart,  riveted 


to  the  pipe  and  resting  on  concrete  base  piers.  These 
saddles  are  built  of  channels  and  angles,  with  gusset 
plate  connections.  The  angles  on  which  the  pipe  rests 
being  curved  to  fit  the  pipe.  The  bases  of  the  saddles 
will  be  held  down  with  i-inch  fox-bolts  running  through 
the  piers  into  the  solid  rock.  The  saddles  are  designed 
to  receive  bolting  and  framing  of  wooden  housing  for 
the  pipe.  This  housing  is  necessitated  by  the  extreme 
cold  and  will  also  obviate  trouble  through  expansion 
and  contraction  due  to  the  changes  of  temperature. 
Anchor  rods  secured  to  angle  connections  on  the  pipe 
and  to  fox-bolts  in  the  rock  will  counteract  the  tendency 
to  slide  down  hill. 

Two  of  these  pipes  will  run  to  the  main  power-house 
of  the  company  where  they  will  each  operate  horizontal 
double  turbine  imits  of  5,000  horse-power  with  single 
generator  units  ot  the  same  capacity.  The  electrical 
apparatus  will  be  supplied  by  the  Westinghouse  Electric 
&  Manufacturing  Company  and  the  turbines  by  the  I.  P. 
Morris  Company,  Philadelphia. 

The  power-house  foundations  will  be  of  massive 
rubble  masonry  in  cement  mortar  and  concrete.  The 
walls  will  be  built  of  stone,  supporting  steel  roof  trusses 
and  track  beams  to  carry  an  electric  travelling  crane  of 
of    50  tons  capacity. 

The  third  pipe  will  be  used  by    the  Pittsburg  Reduct- 
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ion  Company  in  a  separate  power-house,  discharging 
into  the  main  tail-race.  Two  double  turbine  units  of 
2,500  horse-power  with  direct-current  generator  on  each 
end,  of  1,250  horse-power,  will  be  installed  in  its  power- 
house, which  will  have  masonry  foundations  with  brick 
walls,  and   steel  framing  for  roof  and    travelling    crane. 

The  Shawinigan  Carbide  Company,  a  company  form- 
ed to  manufacture  calcium  carbide  for  the  production  of 
acetylene  gas,  has  leased  10,000  horse-power  with  an 
option  on  20,000  horse-power  additional.  It  will  erect 
works  one  mile  from  the  power-house  along  the  main 
line  of  the  railway,  its  first  building  being  a  150  x  900- 
foot  structure,  on  a  masonry  foundations. 

General  surveys  for  the  present  development  were 
conducted  under  circumstances  of  great  hardship  dur- 
ing the  winters  of  1897  and  1898,  and  during  the  sum- 
mer of  1899  other  extensive  surveys  were  carried  out, 
including  those  for  an  electric  railway  to  Three  Rivers 
and  the  location  for  the  branch  to  the  Great  Northern 
Railway.  The  contract  for  the  railway  branch  and 
work  on  the  first  development,  including  excavation, 
cribwork  and  masonry  was  awarded  on  May  15,  1899, 
to  the  Warren-Scharf  Asphalt  Paving  Companj'  of  New 
York. 

On  May  23,  1899,  work  was  commenced  by  opening 
up  a  wagon  road  2  Y-z  miles  long  into   the  I'^alls.      Work 
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on  the  excavation  in  the  head-race  and  the  tail-race  was 
commenced  about  August  i,  iSqg,  and  has  been  con- 
tinued ever  since,  with  the  exception  of  about  two 
weeks  lost  through  an  abnormal  flood    in.  October. 

The  head-race  excavation  was  taken  out  by  12  guyed 
derricks,  55-foot  booms,  six  on  each  side  of  the  cut, 
set  about  120  feet  apart.  These  derricks,  together 
with  spoil  tracks,  were  set  on  top  of  the  bank  about  40 
feet  above  the  finished  bottom  of  the  cut. 

.'\t  the  intake  a  temporary  cofTer-dam  had  to  be  con- 
structed. This  was  commenced  about  September  15, 
after  the  logs  had  passed  down  the  river,  and  was  plac- 
ed in  six  weeks'  working  time,  being  delayed  about  one 
month  by  the  flood  before  mentioned. 

This  coffer-dam  is  640  feet  on  the  water  line  by  an 
extreme  height  of  30  feet,  and  was  placed,  without  acci- 
dent of  any  kind,  in  a  current  running  at  from  3  to  5 
miles  per  hour.  It  was  placed  15  teet  away  from  the 
limit  of  excavation,  and  extends  right  over  to  the  top  of 
the  Falls.  The  sand  and  gravel,  5  or  6  feet  in  depth  in 
deep  water,  was  first  removed  by  means  of  a  6-inch 
centrifugal  pump,  set  on  a  scow  with  separate  boiler 
and  engine,  and  discharging  into  midstream.  This 
sand  and  gravel  was  thoroughly  cleaned  off,  so  as  to 
allow  the  cribs  to  set  on  solid  rock. 

To  cut  off  the  current  through  the  opening,  due  to 
the  water  being  lower  on  the  inside  than  on  the  outside 
of  the  cribs,  stop-gates  were  run  down  on  the  outside 
of  the  openings  between  the  cribs.  These  gates  were 
about  4  feet  %vide  and  30  feet  long.  They  were  made 
of  two  layers  of  2-inch  plank  with  tarred  felt  between, 
and  laid  against  vertical  bearing  strips  on  each  crib, 
A  ballast  box  on  the  outside  of  the  gate  was  filled  with 
stone  and  the  gate  sunk  into  position  when  the  pressure 
of  water  made  it  bear  tightly.  The  bolting  of  this 
coffer-dam  was  done  with  "s-inch  round  spikes  driven 
into  3/j^-inch  round  holes. 

The  xroffer-dam  has  proved  so  tight  that  the  head-race 
behind  it  has  been  easily  kept  dry  by  one  8-inch  centri- 
fugal pump  working  at  about  half  speed. 

After  the  work  of  excavation  is  completed,  the  rock 
filling  will  be  removed  from  the  cribs  with  an  orange- 
peel  dredge  bucket,  and  the  timber  taken  off  or  allowed 
to  go  over  the  falls  so  as  to  leave  no  obstruction  what- 
ever at  the  entrance  to  the  head-race. 

It  was  originalh  expected  that  the  bulkhead  at  the 
lower  end  of  the  head-race  would  be  built  simultaneous- 
ly with  the  excavation  in  the  head-race,  but  for  various 
reasons  was  delayed  until  the  frost  made  the  laying  of 
concrete  inadvisable,  and  provision  had  to  be  made  for 
its  construction  this  spring. 

The  coffer-dam  at  the  intake  is  exposed  to  the  full 
force  of  the  open  river,  and  is  not  calculated  to  stand 
against  floods,  nor  is  it  high  enough  to  exclude  high 
water.  Further,  it  r<;duces  the  flood  overflow  area  of 
of  the  river  by  one-half,  and  any  attempt  to  raise  it 
would  increase  the  flood  level  of  the  river  to  a  dan- 
gerous height.  Therefore,  a  second  cribwork  dam  has 
been  constructed  across  the  head-race,  and  it  will 
protect  the  bulk-head  site  after  the  outside  coffer-dam 
has  been  removed. 

The  coffer-dam  is  a  single  continuous  crib  built 
across  on  the  level  bottom  of  the  head-race,  and  extended 
on  the  top  of  the  bank  on  both  sides  to  the  high  ground 
on  the  one  side,  and  the  cribwork  permanent  wing  dam 
on  the  other  side.  This  dam  is  27  feet  wide  for  a  height 
of   23   feet,  and    16  feet   wide   for   its  remaining   height 


of  17  feet.  It  is  of  the  same  description  of  cribwork  as 
the  coffer  dam  at  the  intake,  and  is  sheathed  in  the 
same   manner. 

Cross  ties  are  framed  10  feet  apart  in  each  c.iurse, 
and  staggered  in  alternate  courses,  forming  5  x  ii-foot 
ballast  pockets.  These  are  filled  with  loose  stone  close- 
ly packed,  and  loose  stone  has  also  been  piled  on  top  of 
the  offset  between  the  widths  of  27  feet  and  16  feet, 
making  the  dam  practically  27  feet  wide  from  top  to 
bottom.  The  joint  between  the  crib  and  the  rock  sides 
and  bottom  is  made  with  concrete  and  puddled  clay, 
the  clay  in  vertical  corners  being  held  in  place  by  corn- 
er boards.  Two  flumes  about  2  feet  square  are  carried 
through  the  crib  to  admit    water  when  required. 

.'\nother  coffer-dam  has  been  built  in  the  tail-race  to 
hold  back  high  water  while  the  power-house  foun- 
dations are  being  built.  This  dam  is  26  feet  high,  with 
cut-offs  through  the  gravel  to  rock  at  each  side,  and  is 
200  feet  long  ;  160  teet  of  its  length,  where  it  rests  on  a 
clay  bottom,  is  built  with  an  inclined  top  in  bents  of 
heavy  rough  timber  on  4-foot  centres.  This  dam  is  80 
feet  wide  on  the  bottom.  The  covering  is  2-inch  and 
3-inch  dressed  planK  covered  with  two  layers  of  tarred 
felt  protected  by  i-inch  boards,  the  felt  and  the  joints 
in  the  boards  being  swabbed  with  hot  pitch.  The  toe 
of  this  dam  is  made  tight  with  double  sheet  piling  well 
puddled.  The  remaining  40  feet  of  the  dam  is  formed 
of  square  cribwork,  as  previously  described,  20  feet  wide. 

Water  from  the  river  is  pumped  by  a  Northey  pump 
with  3-inch  suction,  and  delivered  to  two  storage  tanks, 
one  of  which  has  a  capacity  of  2,000  gallons,  and  is  ele- 
vated 75  feet.  Service  pipes  from  it  supply  boilers  on 
both  sides  of  the  head-race. 

There  is  a  15-arc  light  dynamo  from  the  Royal  Elec- 
tric Company,  Montreal,  driven  by  a  35  horse-power 
Laurie  automatic  engine,  and  lamps  are  placed  on  each 
side  of  the  cut  for  night  work. 

There  is  a  camp  for  boarding  300  men.  The  maxi- 
mum number  of  men  employed  has  been  about  1,200. 
In  the  summer  it  was  difficult  to  keep  the  men  on  the 
work,  but  they  were  anxious  to  work  through  the  se- 
vere winter  weather,  and  the  rock  excavation  and  crib 
building  was  carried  on  almost  uninterruptedly  with  a 
force  of  over  1,000  men. 

Messrs.  T.  Pringle  &  Son,    Montreal,  are   the    engin- 
eers of  construction  :  Mr.  Wallace  C.  Johnson,    Niagara' 
Falls,  is  the    consulting    hydraulic    engineer,    and    Mr. 
Wm.  I.  Bishop,    Montreal,    is  the   engineer  in    charge. 
Mr.  D.  .A.   Rexford  is  the    contractor's    superintendent. 


At  the  annual  meeting  of  shareholders  of  the  Ottawa  Electric 
Company  a  very  satisfactory  statement  was  presented.  The^com- 
pany  has  now  installed  87,1 14  incandescent  litjhts,  644  arc  lights, 
163  motors,  and  2^  heaters,  all  distributed  among  4,357  customers. 
This  is  a  substantial  increase  over  last  year.  During  the  year 
there  was  installed  an  electric  storage  battery  of  250  cells  which 
is  employed  .ts  .an  auxiliary  to  the  motor  service.  The  board  of 
directors  were  relected. 

Mr.  James  Kent,  general  manager,  and  .Mr.  B.  S.  Jenkins, 
general  superintendent,  of  the  C.  P.  R.  Telegraph  Co., 
have  recently  returned  from  a  lour  of  inspection  of  the 
company's  lines  in  the  Northwest  and  British  Columbia.  Mr. 
Kent  states  that  additional  wire  facilities  of  1,000  miles  will  be 
provided  this  year  to  meet  the  increasing  demands  of  the  trade. 
A  new  wire  has  been  put  up  between  New  Denver  and  Nelson, 
in  the  Kootenay,  which  will  allow  the  duplicite  system  to  be  work- 
ed from  Vancouver  to  Nelson  and  Rossland,  and  so  double  present 
facilities.  The  wires  of  the  Manitoba  and  Xorlhwestein  system 
have  been  extended  into  Winnipeg,  thus  giving  direct  wire  service 
between  Winnipeg  aiid  all  points  on  the  Northwestern  branch  sys- 
tem. 
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MR.  ALBERT  MITCHELL. 

As  one  of  the  many  Canadians  who  have  secured 
responsible  positions  in  far-off  lands,  we  present  a  por- 
trait of  Mr.  Albert  Mitchell.  A  few  months  ag-o  Mr. 
Mitchell  succeeded  Mr.  H.J.  Somerset,  as  superintend- 
ent of  the  Winnipeg  Street  Railway,  Mr.  Somerset 
having  been  appointed  manager  of  the  street  railway 
system  at  Perth,  Australia.  Mr.  Mitchell  subsequently 
resigned  his  position  in  Winnipeg  to  become  superin- 
tendent of  the  street  railway  at  Perth,  a  position  carry- 
ing with  it  greater  responsibilities  and  increased  salary. 

Mr.  Mitchell  spent  his  early  years  in  Ontario,  but 
left  his  home  to  learn  the  mechanical  trade  with  the  Vul- 
can Iron  Company,  of  Winnipeg.  He  had  only  a  com- 
mon school  education,  but  while  learning  his  trade  he 
took  every  opportunity  to  add  to  his  store  of  knowledge 
and  afterwards  took  a  course  in  engineering  and  elec- 
tricity in  a  technical  school.  He  worked  at  his  trade 
for  twelve  years  and  spent  one  year  in  building  electric 
motors.      In  iSg6  he  accepted    the  position   of  chief  en- 


Mr.  ALBiiRT  Mitchell. 


gineer  of  the  Winnipeg  street  railway,  holding  same 
until  his  appointment  as  superintendent.  We  bespeak 
for  him  success  in  his  new  field  of  labor. 


BY  THE  WAY. 

The  following  story  is  told  by  W.  S.  Churchill  in  his 
"The  River  War",  of  the  manner  in  which  General 
Kitchener  improvised  a  reel  for  field  telegraph  work  in 
the  Soudan.  "He  walked  to  the  largest  coil  of  wire 
picked  it  up  and  approached  the  smallest  donkey.  He 
took  the  little  animal's  two  hind  legs  in  his  left  hand, 
and  put  them  into  the  coil.  He  lifted  the  wire  up  until 
it  passed  around  the  donkey's  back,  like  a  horse  collar, 
only  that  it  hung  between  the  fore  and  hind  legs.  He 
caught  hold  of  the  loose  end  of  the  wire  and  smacked 
the  donkey  with  the  other  hand.  The  beast  moved  for- 
ward, tripping  and  stumbling  over  the  wire,  which  began,' 
albeit  jerkily,  to  unwind.  Then  he  walked  abruptly 
back  to  his  horse.  By  this  method  the  Field  Telegraph 
accompanied  the  Flying  Column." 


PERSONAL. 

Mr.  Wilfrid  Phillips  has  resijjfned  ihe  position  of  manager  of  the 
Niasjara  P'alls  Park  &  River  Railway. 

The  aulliorities  of  Columbia  University  have  granted  for  the 
third  time  the  Tihdall  Scholarship  to  Prof.  R.  B.  Owens,  of  McGill 
University. 

Mr.  Wm.  Marconi  spent  the  greater  part  of  last  month  in 
Ottawa.  He  has  returned  to  Europe  but  is  expected  back  again 
a  few  months  hence. 

Mr.  Thos.  Ahearn,  of  Ottawa,  accompanied  by  his  family,  is  on 
his  way  to  Europe.  He  will  visit  the  Paris  Exposition  and  spend 
some  time  in  E^ngland  and  Scotland. 

Mr.  R.  W.  Angus,  B.A.,  son  of  Mr.  R.  Angus,  superintendent 
of  E.  Leonard  &  Sons,  London,  has  been  appointed  lecturer  in 
mechanical  engineering  in  the  School  of  Practical  Science  To- 
ronto. 

The  death  is  announced  at  Brantford,  Ont.,  of  Mr.  W.  Barron, 
who  was  tor  many  years  manager  of  the  Branlford  street  rjiilway. 
The  deceased  had  been  some  lime  previous  to  his  death  in  poor 
health. 

Mr.  John  G.  Ridout,  of  the  firm  of  Ridout  &  Maybee,  patent 
solicitors,  Toronto,  has  been  awarded  a  premium  by  the  Chartered 
Institute  of  Patent  Agents,  London,  Eng.,  for  one  of  the  five  best 
original  papers  read  before  the  Institute  this  year. 

Mr.  P.  McCullough,  electrician  at  the  power  house  of  Toronto 
Railway  Company,  has  resigned  his  position,  and  left  on  June  24th 
to  take  charge  of  the  electrical  department  of  the  corporation 
tramways  at  Liverpool,  England.  Prior  to  his  departure  Mr.  Mc- 
Cullough was  presented  with  in  illuminated  address  and  a  gold 
chronometer  by  the  electrical  and  mechanical  staff  of  the  rail- 
way. 


Mr.  \'.  L.  Emerson,  of  Ottawa,  is  reported  to  have  invented  a 
powerful  automobile,  which  is  designed  to  be  operated  by  a 
hydro-carbon  motor,  at  a  speed  of  30  miles  an  hour. 

Under  Ihe  direction  of  Mr.  L.  M.  Lash  and  Mr.  P.  F.  Sise,  of 
Ihe  Bell  Telephone  Company,  Montreal,  a  Urge  new  switchboard 
is  being  installed  in  the  head  office  of  the  New  Westminister  and 
Burrard  Inlet  Telephone  Company,  ot  which  Mr.  H.  W.  Kent  is 
the  general  superinlenc^ent.  The  cost  of  this  new  switchboard 
will  be  about  $30,000. 


SPARKS. 

A  fire  which  occurred  a  few  days  ago  in  the  sub-station  of  the 
Lachine  Rapids  Hydraulic  and  Land  Company,  Montreal,  caused 
considerable  damage  to  the  machinery,  and  resulted  in  the 
death  of  the  watchman. 

The  Dominion  government  have  awarded  the  contract  for  a 
cable  to  connect  Belle  Isle  with  the  Canadian  telegraph  system. 
The  cable  will  be  delivered  in  Canada  within  six  weeks  and 
within  a  month  thereafter  will  be  laid. 

The  gas  and  light  committee  of  the  BrockviUe  city  council  have 
offered  the  sum  of  $85, 000  to  the  BrockviUe  Light  and  Power 
Company  for  its  plant.  The  company  have  accepted  the  offer  on 
condition  that  the  council  will  pay  for  recent  extensions,  tools, 
and  stocks  at  the  cost  price. 

The  Board  of  Control,  of  the  Toronto  city  council,  have  passed 
a  resolution  recommending  the  city  engineer  to  prepare  an  esti- 
mate of  Ihe  cost  of  installing  and  operating  a  municipal  telephone 
system  for  6,000  and  10,000  subscribers.  A  committee  of  the 
council  has  also  been  appointed  to  consider  the  question. 

Mr.  Wm.  Mouall,  of  Montreal,  who  is  a  member  of  the  syndi- 
cate controlling  the  street  railway  franchise  in  Havana,  has  re- 
cently returned  from  Cuba.  He  stales  that  the  Cuban  electric 
railway  enterprise,  in  which  Halifax  and  Montreal  capitalists 
are  interested,  is  showing  satisfactory  results.  The  net  receipts 
for  the  first  month's  operation  amounted  to  $6,000.  The  company 
are  constructing  a  new  line  three  miles  long  to  Ihe  city  of  Gaun- 
adacoa,  where  it  is  proposed  to  establish  a  pleasure  park. 

The  Toronto  Electric  Light  Company  are  having  a  tunnel  con- 
structed beneath  the  railway  tracks  on  Ihe  Esplanade  immediate- 
ly opposite  their  works,  in  which  to  place  the  cables  connecting 
wiih  their  underground  system.  The  company,  during  the  pres- 
ent year,  have  laid  vitrified  clay  conduits  enclosing  cables  on  a 
number  of  the  principal  thoronghfares,  including  Front  street. 
King  and  (Jueen  streets  as  far  west  as  Spadina  avenue,  Yonge 
and  Queen  street  and  up  Terauley  street  to  their  station  oi^that 
street. 

The  Bell  Telephone  Company  have  notified  the  fire  department 
of  Toronto  to  remove  all  fire  alarm  wires  from  Ihe  company's 
poles,  otherwise  they  will  hold  the  city  responsible  for  any  result- 
ing damage.  There  are  in  use  in  the  fire  alarm  system  879  poles 
belonging  to  the  Bell  Telephone  Company,  479  poles  of  the  G. 
N.  W.  Telegraph  Company  and  869  of  the  Electric  Light  Com- 
pany. The  G.  N.  W.  Company  has  rendered  an  account  for  $200 
for  the  use  of  its  poles.  The  Electric  Light  Company  says  the 
city  is  welcome  to  use  the  wires  free. 

The  project  for  the  construction  of  an  electric  railway  from 
Port  Dover  to  Preston,  via  Simcoe,  Waterford,  Boston,  Mount 
Pleasant,  Brantford,  Paris,  Ayr,  Blair,  Doon,  Berlin  and  Preston, 
is  being  brought  prominently  before  public  notice.  It  is  proposed 
to  acquire  Ihe  Brantford  Street  Railway  covering  the  City  of 
Brantford,  the  Gait,  Preston  and  Hespeler  Electric  Railway, 
with  which  connection  will  be  made  at  Preslon  for  Gait  and 
Hespeler,  and  the  Berlin  and  Waterloo  Electric  Railway  with 
which  connection  will  be  made  at  Berlin.  Connections  will  be 
made  al  Port  Dover  with  Ihe  Shenanago  Car  Ferry  running  to 
Conneaut,  or  Erie,  on  the  American  side  of  Lake  Erie;  at  Simcoe 
with  the  Wabash  Railroad  ;  al  Waterford  with  the  Michigan 
Central  Railway  and  Toronto,  Hamilton  and  Buffalo  Railway  ; 
at  Brantford  with  Ihe  Toronto,  Hamilton  and  Buffalo  Railways  ; 
at  Ayr  and  Gait  with  the  Canadian  Pacific  Railway.  The  total 
cost  of  the  road  is  placed  al  $1,500,000.  It  is  staled  that  the 
greater  part  of  Ihe  capital  required  has  already  been  arranged 
for,  and  application  is  now  being  niade  for  bonuses  from  the 
municipalities  along  the  route. 
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UTILIZATION  OF  EXHAUST  STEAM. * 

li^  E.  P.  Rol■.l■:l;T^. 
Among  llie  usl-s  lo  which  exhaust  steam  may  profitabl)  be  pvit 
is  healing  the  feed  water.  The  ileal iiig  oi'  llie  feed  water  is  llie 
most  common  use,  but  it  is  not  always  understood  lio\i  small  a 
portion  can  possibly  be  utilized  in  this  manner.  If  we  have  3,000 
pounds  of  water  and  the  initial  temperature  of  the  feed-water  be 
60  degrees  f.  and  the  exhaust  steam  pass  through  the  healer  at 
atmospheric  pressure  it  will  heat  the  water  to  about  200  degrees 
f.  For  each  pound  of  feed-water  we  merely  require  140  heal 
units  or  a  total  of  420,000,  or  appioximalely  one  seventh.  Evi- 
dently there  will  still  be  a  large  surplus.  Olten  feed-water  is  not 
heated  as  hoi  as  il  might  be  without  cost,  and  in  such  cases  the 
saving  to  be  made  by  the  addition  of  suitable  apparatus  for  rais- 
ing t!ie  temperature  of  the  feed-water  will  pay  large  returns  on 
the  investment.  Having  used  all  the  exhaust  steam  needed  for 
healing  the  feed-water  there  will  slill  be  a  balance  which  may  be 
disposed  of  in  any  of  the  following  ways  : 

First,  exhaust  it  into  ihe  atmosphere.  Second,  condense  it  and 
obtain  the  greater  economy  on  the  engine.  Third,  use  it  for  heat- 
ing buildings,  etc.,  which  to  do  in  any  instance  will  depend  entire- 
ly upon  the  local  conditions. 

Upon  the  supposition  that  sufficient  money  is  available  for  such 
improvements  and  extensions  as  will  bring  the  largest  percentage- 
returns  on  the  total  expenditure,  a  general  statement  can  be  made. 
Determine  the  first  cost  and  additional  cost  of  the  operation,  in- 
cluding in  operating  expenses  an  allowance  for  depreciation  and 
repairs  and  determine  the  gross  income  ;  the  difference  between 
the  above  will  be  the  net  profit.  This  is  a  simple  proposition,  but 
an  accurate  de  rmination  of  the  result  requires  a  most  careful 
examination  of  all  the  details  of  the  proposition,  and  is  far  from 
being  a  simple  matter.  The  second  possibility  is  usually  the 
easiest  of  determination.  It  is  the  advisability  of  condensing. 
The  first  step  is  to  ascertain  the  existing  conditions  :  First,  how 
much  steam  is  being  used  ?  Second,  the  range  of  load — the  nearer 
the  average  load  is  to  the  rated,  the  greater  the  economy  from 
condensing  ;  on  a  very  light  load,  condensing  may  cause  a  loss. 
Third,  what  pressure  is  carried,  and  what  can  be  carried,  and 
how  long  are  the  boilers  good  for  such  pressure  ?  Fourth,  are  the 
engines  overloaded  at  times,  so  that  more  power  is  needed  ? 
Fifth,  are  the  boilers  overloaded  ?  Sixth,  is  it  possible  to  install 
new  boilers  or  engines  ?  What  will  it  cost  ?  Will  the  results 
cost  more  and  be  better  or  worse  than  if  made  condensing? 
Seventh,  what  will  it  cost  to  put  in  a  condensing  system  ?  Is 
water  available  without  cost  except  pumping?  If  not  what  will 
a  cooling  tower  cost  ?  Eighth,  what  is  the  character  of  the 
water  ?  If  bad,  will  not  surface  condensers  save  a  considerable 
amount  by  lessening  scale  in  the  boilers  ? 

These  are  the  more  important  points  to  be  considered  and  the 
value  of  each  determined  accurately,  when  the  profitable  utili- 
zation of  the  exhaust  steam  other  than  healing  the  feed-water  is 
to  be  decided  upon. 

To  find  the  largest  expenditure  for  the  condensing  system  that 
can  be  made  to  obtain  a  saving  of  one  per  cent.,  first  find  the 
total  cost  of  fuel  for  the  year.  One  per  cent,  of  this  amount  will 
represent  the  interest  on  the  maximum  amount  that  niav  be  ex- 
pended in  obtaining  a  net    saving  of  one  per  cent. 

The  next  consideration  is  the  use  of  exhaust  steam  for  heating 
buildings,  etc.  The  subject  of  charges  for  heating  is  one  deserv- 
ing of  considerable  attention.  Mr.  Roberts  in  speaking  of  this 
matter  said  :  "The  correct  basis  of  charge  is  evidently  the 
amount  of  steam  furnished.  This  evidently  requires  meters. 
Steam  meters  until  recently,  have  been  of  the  velocity  type,  and 
have  given  a  greater  or  less  degree  ot  satisfaction,  that  is  for 
meters.  Meters  are  now  made  which  record  the  water  o(  con- 
densation, and  this  is  a  correct  measure.  But  exclusive  of  meter 
measurements,  flat  rates  can  be  made  in  the  heating  business  on 
a  far  more  satisfactory  basis  than  in  lighting.  Such  basis  is  the 
the  square  feet  of  heating  surface,  and  is  fairly  satisfactory,  be- 
cause a  square  foot  will  condense  a  certain  amount  of  steam,  anil 
although  such  amount  depends  upon  the  initial  temperature  1  f 
the  air  to  be  heated,  nevertheless  the  average  for  the  year  can 
be  quite  closely  approximated.      The  principal    objection    to    this 


basis  is  that  customers  are  liable  to  regulate  the  temperature, 
not  by  closing  off  the  steam  but  by  opening  windows.  But  even 
such  objection  is  not  a  very  important  one  when  there  is  sufficient 
exhaust  sleam  for  use  in  the  coldest  weaiher,  because  it  is  the 
coldest  weather  which  determines  the  maximum  and  at  such  time 
windows  are  not  opened. 

Sometimes  the  charge  is  based  on  Ihe  cubic  feet  of  space  to  be 
heated.  This  is  a  very  crude  basis  as  in  one  case  one  square 
foot  of  radiating  surface  may  be  needed  for  60  cubic  feet  of  space 
and  in  another  case  we  may  heat  to  the  same  temperature  120 
cubic  feet  or  more.  These  figures  refer  to  direct  radiation.  For 
indirect  radiation,  fan  system,  etc.,  the  amount  will  be  changed. 
By  far  the  majority  of  steam  heating  is  by  direct  radiation,  al- 
though in  any  installation  of  considerable  magnitude  consider- 
ation should  be  given    to  each  of  the  above  methods." 

The  rules  for  heating  of  buildings  are  many  and  various  but  the 
following  are  given  as  having  been  lound  reliable  in  practice. 
Allow  one-fourth  square  foot  of  radiating  surface  for  each  fj  of 
the  cubic  contents  for  first  floor  rooms  and  halls  ;  the  same 
amount  of  radiating  surface  for  each  Jj  of  [cubic  contents  of 
room  for  second  and  upper  flooi  rooms,  and  one-fourth  square 
foot  of  radiating  surface  for  each  square  foot  of  glass  surface 
plus  that  of  exposed  wall.  Wolff  gives  the  following  allowance 
for  special  conditions  :  Increase  ten  per  cent,  for  northerly  ex- 
posures subject  to  wind,  and  ten  per  cent,  when  the  building  is 
heated  during  the  day  lime  only  and  when  the  building  is  not  ex- 
posed. Increase  30  per  cent,  when  the  heating  is  done  in  the 
day  time  only  and  when  the  building  is  much  exposed.  Increase 
50  per  cent,  when  the  building  is  healed  during  winter  months  in- 
termittently at  long  intervals.  The  above  factors  make  a  con- 
siderable modification  and  what  factor  to  use  in  any  given  case 
is  a  matter  of  judgment  based  on  experience. 


CANADIAN  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 

T(.  IRON  TO    XO.    I. 

At  the  last  regular  meeting  of  Toronto  No.  i  Canadian  Associ- 
ation of  Stationary  Engineers,  held  on  June  20th,  1900,  the  fol-  ^■' 
lowing  officers  were  elected  for  the  ensuing  year  , — President,  J. 
Huggett  ;  vice-president,  W.  J.  Webb  ;  recording  secretary,  J. 
Marr;  financial  secretary,  N.  Kiihlman  ;  treasurer,  S.  Thompson  ; 
conductor,  W.  Butler  ;  doorkeeper,  G.  D.  Bly  ;  trustees,  G. 
Mooring,  C.  Moseley,  Jas.  Bannon  ;  delegates  to  convention,  J. 
Huggett,  W.  J.  Webb,  H.  Terry,  A.  Storer,  X.  Kuhlman. 

Hamilton,  No.  2. 
At  the  last  regular  meeting,  Jime  19th,  1900,  the  following 
officers  were  elected  : — President,  Thos.  Chubb  ;  vice-president, 
F.J.  Sculthorp  ;  recording  secre'ary,  Jos.  Ironside;  financial 
secretary,  Jas.  Carrol  ;  treasurer,  W.  R.  Cornish  ;  conductor, 
Jas.  Wadge  ;  door-keeper,  Jas.  Cook  ;  delegate  to  convention, 
Bro.  Geo.  Mackie;  alternate,  Geo.  Dawson. 

Annual  Convention. 
The  eleventh  annual  Convention  of  the  Canadian  Association 
of  Stationary  Engineers  will  be  held  in  Toronto,  commencing 
August  2rst  next.  The  meeting  place  will  likely  be  the  Engineers' 
Hall,  61  Victoria  street.  The  local  Association  have  already 
made  preliminary  arrangements  for  the  entertainment  of  the  dele- 
gates, and  one  of  the  most  successful  conventions  yet  held  is  pre- 
dicted.     In  next  issue  further  particulars  will  be  given. 

The  Canadian  Association  of  Stationary  Engineers,  of  Mon- 
treal, have  elected  the  following  officers  for  the  ensuing  year  : —  ' 
I'resident,  H.  F.  Thompson  ;  first  vice-president,  F.  D.  Jones  ; 
■-econd  vice-president,  H.  Wady  ;  secretary,  past  president  W. 
Smythe  ;  treasurer,  past  president  T.  Ryan  ;  financial  secretary, 
H.  Nutlal  ;  conductor,  J.  Carr  ;  doorkeeper,  H.  Knight  ;  trustees, 
past  president  J.  J.  York,  past  president  G.  Hunt,  past  president 
W.  Weir. 


•Absi 


t  of  paper  read  before  theptiioElectric  Light  As: 


The  Electric  Reduction  Co.,  BuckinghBm,  Ont.,  is  installing 
two  25  k.  w.  direct  current  generators  supplied  by  the  Royal 
Electrig  Co. 
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THE  MARTIN    AUTOMATIC  RECORDER  AND 
REGISTER. 

This  device,  as  shown  in  the  cut,  is  for  drawing-  load  curves, 
such  as  the  toial  oulpui  of  one  or  mure  switchboards,  also  to 
check  the  time  when  the  readings  are  taken.  The  recorder 
carries  a  two  months  supply  of  cross  section  paper,  made  up  in 
the  shape  of  daily  charts  (Fig.  2).  These  charls  pass  out  at  the 
back  of  the  recorder,  once  every  Iwenly-four  hours.  They  are 
kept  moving  at  the  same  rale  as  lime  by  the  clock,  which  is  gear- 
ed to  the  roller  which  carries  them  forward. 

The  attendant  when  taking  the  reading,  every  fifteen  or  thirty 
minules  as  the  case  may  he,  records  the  reading  by  turning  a 
milled  headed  nut  on  the  right  hand  side  of  (he  recorder,  which 
moves  the  pens  along  a  scale  to  correspond  to  llie  amperes.      He 
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must  record  at  the  proper  time  and  caniiol  neglect  several  or  any 
readings,  and  then  jot  them  down  by  guess  work  and  fill  in  his 
report. 

Referring  to  Fig.  2,  the  colimin  of  figures  on  the  left  are  for  a 
D.  C.  switchboard;  they  are  printed  in  red  ink  and  the  curve  is 
also  diawn  in  red  ink.  The  colunm  on  the  right  is  for  an  A.  C. 
switchboard;  these  are  primed  in  blue  ink  and  the  curve  is  also  in 
blue  ink.  The  idea  is  to  be  able  to  distinguish  the  two  curves  as 
they  may  cross  or  recross  each  oilier  during  the  twenty-four  hours. 

The  charts  can  be  printed  for  other  purposes  such  as  to  show 
a  voltage  curve  and  an  ampere  curve,  or  both  for  amperes,  elc. 
The  figures  at  the  top  and  botlom  of  I  he  chart  show  the  time 
starling  at  12  o'clock  midnight,  until  the  following  12  o'clock 
midnight  (24  hours).  By  referring  to  the  chart  it  is  readily  seen 
at  anv  time  what  the  load  was  on  each  swilchboard.      The  charts 


can  be  filed  and  kept  for  future   reference  to  compare    the    output 
ol  the  station  for  the  different  days,  months  or  years,  elc. 

The  recorder  is  provided  with  a  stamp  on  Ihe  left  hand  side 
which  the  attendant  operates  by  pressing  a  bulton  at  any  time 
when  the  loads  have  not  changed  since  the  last  reading,  thus 
showing  that  he  was  at  his  post.  The  recorder  being  locked  up 
by  the  manager  or  superintendent,  the  pens  carrymg  at  least 
enough  ink  to  last  a  week,  il  will  be  seen  that  it  is  not  necessary 
for  the  attendant  to  have  access  to  ihe  recorder  only  from  the  out- 
side. It  is  neatly  finished  in  white  nickel,  and  looks  very  attrac- 
tive, mounted  wilh  a  Seth  Thomas  eight  day  clock,  and  con- 
slructed  so  as  not  to  get  out  of  order.  Made  by  the  Martin 
Automatic  Recorder  and  Register  Co.,  Hamilton,  Ont. 


At  the  request  of  the  city  council  the  city  engineer  has  prepared 
an  estimate  of  the  cost  of  installing  and  operating  a  municipal 
lighting  plant.  The  figures  which  he  has  submitted  areas  follows: 
The  buildings  and  plant  would  cost  $950,000,  and  Ihe  cost  of  in- 
stalling an  arc  lighting  plant,  with  a  capacity  of  1,350  lamps, 
would  be  $300,000.  If  the  electric  wires  were  placed  under- 
ground in  Ihe  central  portion  of  the  city,  the  cost  would  be  about 
$510,000.  The  annual  cost  of  operating  ihe  plant  with  overhead 
wires  would  come  to  about  $63  per  lamp  per  annum,  or  about 
17.2  cents  per  night.  Using  underground  wires,  the  cost  would 
reach  $70  or  19.16  cents  per  lamp  per  night. 


ARMOURED  CABLE. 

Messrs.  Jack  and  Roberlson,  of  Montreal  agenlsfor  the  Sprague 
Electric  Company,  New  York,  have  sent  us  ihe  following  in  refer- 
ence to  armoured  cables  : 

Our  principals  in  New  York,  have  now  turned  out  a  new  and 
modern  article,  namely  Armoured  Flexible  Cable  for  Conduit 
work.  The  Sprague  Electric  Company,  owning  all  ihe  patents 
and  equipments  of  The  Interior  Conduit  &  Insulation  Company, 
has,  like  its  predecessor,  led  the  progressive  march  of  improve- 
ment in  the  manufacture  of  conduit  and  kindred  appliances,  and  in 
answer  to  a  persistent  demand  from  some  of  the  leading  engineers 
in  this  country  for  further  development  in  the  art  of  electric  wir- 
ing, is  now  ready  to  announce  another  period  in  the  arl-one  more 
mile-stone  in  the  path  of  progress  and  a  near  approach  to  ihe  high- 
est ideals  of  those  who  are  mindful  only  of  Ihe  interests  of  electri- 
cal developments. 

For  many  years  certain  engineers  have  questioned  the  advan- 
tages of  a  "drawing  in  "  system  of  interior  wiring,  involving  as  it 
does,  two  distinct  and  expensive  operations,  one  being  necessary 
for  the  installation  of  the  conduit,  another  for  that  of  the  conduct- 
ors, and  base  their  argument  on  the  fact  that  considerably  less 
than  one  tenth  of  one  per  cent,  of  the  electric  conductors  in  build- 
ings are  subject  to  disturbance  or  removal. 

With  this  condition  recognized  we  then  have  the  question — Why 
must  the  burden  of  two  installations  be  imposed  on  Ihe  user  of 
electric  current,  when  only  one  should  be  necessary  ? 

Two  replies  have  invariably  been  ready  for  this  question — First, 
the  absence  of  definite  knowledge  regarding  Ihe  lite  of  insulation. 
.Second,  Ihe  entire  a'jsence  of  any  suitable  flexible  armour  or  cov- 
ering that  would  protect  insulation  from  mechanical  injury.  The 
doubt  expiessed  in  the  first  argument  has  been  removed  by  time, 
there  being  innumerable  installations  made  from  ten  to  fifteen 
years  ago,  and  in  which  the  wires  show  a  higher  insulation  resist- 
ance lo-day,  than  was  obtainable  immediately  after  they  were 
placed  in  position. 

The  Sprague  Electric  Company  now  replies  lo  the  second  argu- 
ment by  placing  upon  the  market  the  Greenfield  Flexible  Steel 
Armoured  Cable,  comprising  electric  conductors  so  insulated  and 
braided  as  to  be  thoroughly  protected  from  atmospheric  influences 
and  armoured  so  as  to  defy  any  mechanical  injury  incidental  lo 
installations  in  the  fire-proof  or  other  buildings  of  the  present  day. 

Engineers  will  recognize  the  advantages  of  flexible  conductors 
so  thoroughly  insulated  and  armoured  for  use  in  marine  or  ship 
wiring  where  a  rigid  conduit  system  can  only  be  installed  at  great 
cost  in  order  lo  overcome  the  many  obstacles  presented  by  reason 
of  the  form  of  a  vessel's  structure,  Ihe  small  space  available  for 
equipment  and  fillings,  excessively  high  temperatures,  and  in- 
cessant vibration  of  the  ship. 

Factory  and  mill  wiring  has  hitherto  been  accomplished  chiefly 
by  the  use  of  insulating  knobs  and  cleats,  moulding  being  used 
in  some  cases  for  the  larger  conductors.  Where  insulators  and 
deals  are  used,  as  in  the  majority  of  such  work,  ihe  wires,  being 
run  from  beam  to  beam,  become  dust  collectors  of  Ihe  besi  kind, 
and  especially  is  this  the  case  in  cotton  and  flour  mills  wheie  the 
conductors  will  support  an  accumulation  of  lint  and  fine  dust  many 
times  exceeding  their  own  size.  Perhaps  Ihe  most  costly 
feature  of  "open  wiring"  in  such  places  is  the  general  destruction 
caused  by  the  breaking  or  slipping  of  a  bell, which, when  once  fast 
caught  in  the  wiring  usually  brings  down  several  sections,  some- 
times wrecking  or  disabling  valuable  machinery  by  the  operation. 
These  objectionable  possibilities  are  entirely  eliminated  by  (Tie  use 
of  "Greenfield  Flexible  Steel  Armoured  Cables"  and  "Cords" 
which  can  be  firmly  secured  on  the  surfaces  of  the  structure 
wired. 

Finished  buildings  frequently  present  to  the  engineer  and  con- 
tractor wiring  problems  he  would  prefer  to  avoid,  the  alternative 
being  in  many  cases  the  practical  ruination  of  handsome,  trim 
and  costly  decorations  or  the  fishing  of  conductors  without  conduit 
from  outlet  to  outlet,  leaving  their  insulation  as  legitimate  prey  for 
the  tools  of  the  mechanic  or  ihe  teeth  of  Ihe  ever-cheerful  and  busy, 
rodent,  in  direct  violation  of  the  rules  of  safe  construction.  In 
such  buildings  "  Greenfield  Flexible  Steel  Armoured  Cables  "  can 
be  "  fished  "  from  pockets  cut  at  convenient  points  and  may  be 
left  with  Ihe  full  knowledge  that  they  are  absolutely  secure  from 
mechanical  or  other  injury. 

New  buildings  equipped  with  electrical  conductors  in  accordance 
with  the  practice  of  the  present  day,  require,  as  before  stated,  not 
less  than  two  distinct  installations — one  of  conduits,  another  of 
conductors. 

The  electrical  contractor  is  compelled  lo  make  the  progress  of 
his  work  conform  to  that  of  other  workmen,  and  is  often  subject- 
ed to  costly  delays.  Alterations  from  original  plans,  however 
necessary  or  desirable,  are  in  most  cases  costly  in  the  extreme 
and  sometimes  impossible.  Under  the  most  favorable  conditions, 
the  electric  wiring  equipment  is  suggestive  of  a  certain  feeling  of 
doubt  amounting  almost  to  distrust,  and  lacks  that  elemenl  of 
permanence  and  stability  wilh  which  it  should  be  associated  and 
to  which  it  is  justly  entitled. 

This  Company  as  the  leading  conduit  manufacturers  in  the 
world,  might  well  foster  these  ide.is  and  practice  and  cater  to 
them,  but  in  the  interests  of  the  public  and  of  the  advancement  of 
the  art,  it  seems  fitting  that  we  should  at  this  time  introduce  a 
new  feature  in  electric  wiring,  one  which  at  once  reduces  its  cost 
and  places  in  the  front  rank  of  permanent  equipments  wilh  which 
the  modern  building  is  provided.  We  feel  that  this  has  been  ac- 
complished by  the  development  of  the  "Greenfield  Flexible  Steel 
Armoured  Cables  "  for  which  we  ask  from  architects,  electrical 
engineers  and  constructors  their  most  favorable  consideration. 

These  flexible  products  have  been  fully  approved  by  the  Under- 
writers' National  Electric  Association. 
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SPARKS. 

Mr.  Laliberte,  chainiian  ot  the  harbor  commillee  of  Oiu'bec, 
lias  submitted  to  that  body  a  project  for  iitihzing  the  power  of  the 
tides  of  the  harbor,  for  tlie  operation  of  grain  elevators  and 
industrial  concerns. 

The  Citizens  Electric  Company,  Limited,  of  Smiths  Falls,  Onl., 
has  been  incorporated,  capital  $35,000  ;  president  Mr.  J.H.  Gould, 
secretary  Mr.  J.  S.  Gould.  The  company  are  enlarging  their 
works  and  further  developing  their  power. 

The  promoters  of  a  number  of  new  pulp  mills,  for  the  manufac- 
ture of  pulp  and  wood  products,  to  be  erected  twelve  miles  above 
the  falls  of  the  St.  lohn  river,  propose  to  utilize  the  power  of  these 
falls  to  generate  and  transmit  electricity  to  the  works. 

The  annual  fiijancia'  statement  of  the  St.  John,  N.B.,  Street 
Railway  Company  shows  a  net  profit  for  the  year  of  $37,792.53, 
out  of  which  two  3  per  cejit.  dividends  were  paid  amounting  to 
$30,000.     The  old  Board  of  Directors  was  re-elected. 

A  contract  has  been  given  by  the  provincial  government,  to 
the  Cataract  Power  Company  for  the  supply  of  current  necessary 
to  light  the  building  and  grounds  of  the  asylum  for  the  insane. 
Provision  is  made  for  1,100  incandescent  lights  for  the  building, 
and  10  arc  lights  for  the  grounds,  with  wiring  capacity  for  1,500 
lights. 

The  Dominion  Government  have  received  an  application  from 
Hon.  Fred.  Peter,  formerly  Premier  of  Prince  Edward  Island, 
and  E.  O.  Fador,  for  certain  shore  rights  in  the  harbor  of  Van- 
couver, B.  C.  They  propose  to  utilize  the  tides  to  generate 
electric  power,  which  will  serve  Vancouver,  New  Westminster, 
etc.,  and  at  the  same  time  provide  cheaper  power. 

It  is  reported  that  a  large  number  of  men  are  at  work  on  the 
power  development  scheme  of  the  Metropolitan  company  at  Brit- 
lania.  It  is  stated  that  the  construction  of  the  power  station  wil] 
be  commenced  during  the  present  month.  The  cofferdam  built 
last  year,  is  being  demolished,  it  having  been  found  to  be 
defective.  Another  one  will  be  built  at  the  other  end  of  the 
channel. 

Mr.  J.  P.  Graves  has  made  an  offer  to  purchase  from  the 
city  of  Grand  Forks,  B.C.,  the  water   works  and    electric    light 


plants  at  the  sum  of  $70,000  and  to  expend  $30,000  additional  in 
improving  the  system,  lie  also  seeks  to  acquire  an  exclusive 
street  railway  franchise.  The  ratepayers  will  be  asked  to  vote  on 
the  question.  In  return  for  a  bonus  of  $30,000  Mr.  Graves  offers 
to  provide  water  works,  electric  light,  and  trolley  systems  for  the 
city  of  Columbia. 
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TRADE  NOTES. 

The  Anchor  Knitting  Co.,  Almor.te,  Ont.,  are  installing  a  10 
k.  w.  multi-polar  direct  current  generator,  supplied  by  the 
Roval  Electric  Co.,  to  light    their    factory. 

The  Granby  Consolidated  Mining  &  Smelting  Co.,  Grand 
Forks,  B.  C,  is  installing  a  to  k.  w.  multi-pnlar  direct  current 
generator  purchased  from  the  Royal  Electric  Co. 

The  Shawinigan  Water  &  Power  Co.,  Shawinigan,  Que.,  is  in- 
stalling a  150  k.  w.  "S.  K.  C."  two-phase  inductor  generator 
purchased  from  the  Royal  Electric  Company. 

Mr.  Clayton,  manager  of  the  Central  Electric  Co.,  of  Portage 
La  Prairie,  while  on  a  trip  through  the  East  a  lew  days  ago 
placed  an  order  with  the  Royal  Electric  Co.  of  Montreal  for  one 
of  their  150    k.  w.    "S.  K.  C."  two-phase  generators. 

The  Penelang  &  Midland  Street  Railway  Light  aud  Power 
Company,  Penetang,  Ont.,  has  greatly  increased  its  incandescent 
lighting  business  and  has  purchased  a  150  k.  w.  "S.  K.  C." 
two-phase  generator,  complete  with  exciter  and  switchboard 
from  the  Royal  Electric  Company. 

The  Brantford  Electric  &  Operating  Co.,  Brantford,  Ont.,  who 
have  been  furnishing  arc  and  incandescent  lights  and  operating 
motors  from  a  iSo  k.  w.  "S.  K.  C."  successfully  for  the  past 
four  years  are  largely  increasing  their  power  and  lighting  busi- 
ness and  have  ordered  from  the  Royal  Electric  Co.,  a  360  k.  w. 
"S.  K.  C."  two-phase  machine. 


SPARICS. 

It  is  reported  that  an  American  firm  of  manufacturers  of  elec- 
trical machinery  and  supplies  are  considering  the  advisability  of 
establishing  a  branch  factory  in  Ottawa. 

Representatives  of  a  number  of  Street  Railway  Companies  in 
Ontario  met  in  Toronto  recently  and  arronged  for  circuit  enter- 
tainments 10  be  given  in  the  parks  owned  by  the  companies. 

The  employees  of  the  British  Columbia  Electric  Railway  Com- 
pany held  their  annual  picnic  on  June  i3lh,  in  Queens  Park,  New- 
Westminster.  A  good  programme  of  athletic  sports  was  provided^ 
Robl.  C.  Trouax,  electrician  for  the  Thousand  Island  Park 
Association,  was  killed  by  an  electric  shock  on  June  23rd.  It  is 
thought  that  while  closing  the  circuit  his  hand  touched  the  contact 
bar. 

Extensive  improvements  are  being  made  to  the  Bell  Telephone 
Company's  system  at  Winnipeg,  and  communication  is  being  es- 
tablished with  Portage  La  Prairie  and  a  number  of  other  outside 
towns. 

It  is  said  to  be  the  intention  of  the  Ontario  Power  Company  to 
begin  the  construction  of  development  works  this  summer.  The 
company  claim  to  have  received  applications  for  30,000  horse 
power. 

Work  was  recently  commenced  on  the  long  distance  telephone" 
line,     between   Winnipeg    and   Brandon,   via   Portage   La   Prarie. 


The  line  is  already  completed  to  a  point  sixteen  miles  west  of 
Winnipeg. 

Niagara  Falls  are  to  be  illuminated  by  electricity  during  the 
coming  Buffalo  Exposition.  By  means  of  searchlights  placed  on 
both  sides  of  the  river,  the  colours  of  the  lights  which  are  thrown 
on  the  Falls  will  be  constantly  changed.  Arc  lights  will  also  be 
placed  in  the  Cave  of  the  Winds,  which  will  give  to  the  water 
which  falls  in  front  of  it  a  phosphorescent  effect. 

Work  will  shortU'  be  commenced  on  the  construction  of  a  new 
power  house  for  the  Ottawa  Street  Railway  Company.  It  will  be 
a  duplicate  of  the  present  power  house,  will  be  entirely  fireproof, 
and  will  cost,  including  water  wheels  and  plant,  about  $150,000. 
The  plant  will  include  a  2,000  horse  power  generator,  now  being 
maiiufactured  by  the  Westinghouse  Co.,  at  Pittsburg,  and  four 
large  water  wheels. 

Mr.  J.  G.  Macklin,  of  the  Royal  Electric  Co.,  Montreal,  has 
prepaied  plans  and  data  at  the  request  of  the  Renfrew  Power 
Company,  for  the  utilization  of  the  power  of  the  Bonnechere 
river.  Mr.  Macklin  estimates  that  when  the  water  is  lowest,  72S 
horsepower  can  be  obtained,  and  at  high  water  i,:;oo  horse 
power.  The  estimated  cost  of  the  development  of  this  power  is 
$40,000.  The  company  is  now  applying  for  a  charter  and  has 
elected  the  following  piovisional  directors  : — Messrs.  A.  Barnet, 
P.  S.  Stewait,  John  Ferguson,  M.  P.,  W.  A.  Mackay,  Dr. 
Murphy  and  Thos.  A.  Low. 

Some  time  ago  the  council  of  Winnipeg  gave  notice  of  its  in- 
tention to  discontinue  its  arrangement  w'ith  the  Bell  Telephone 
Company,  under  which  the  company  operated  the  city  fire  alarm 
system.  Quite  recently  the  mayor  requested  the  company  to  con- 
tinue the  operation  of  the  system  for  a  few  months  longer  until 
the  city  could  complete  arrangements  for  taking  it  over.  In  reply 
the  company  stated  that  having  made  arrangements  to  occupv 
the  space  used  by  the  fire  alarm  instruments,  they  were  not  in  a 
position  to  accede  to  this  request,  but  would  be  willing  to  renew 
the  contract  for  a  further  period  of  three  j-ears.  To  this  pro- 
posal the  city  would  not  consent,  and  thus  the  matter  stands. 

The  annual  meeting  of  shareholders  of  the  Canadian  Electric 
Light  Company  was  held  at  Quebec  on  June  26th.  The  annual 
report  of  the  directors,  submitted  at  this  meeting,  showed  that 
the  development  works  are  well  advanced  and  will  probably  be 
completed  by  the  end  of  September.  Contracts  have  already 
been  made  for  3,000  lights,  and  it  is  expected  that  operations  will 
be  commenced  with  a  lighting  load  of  5,000  to  6,000  lights.  Ne- 
gotiations are  in  progress  and  are  proceeding  satisfactorily,  for 
lighting  the  streets  of  the  town  of  Levis.  Applications  have  also 
been  received  for  power  from  several  manufacturing  concerns. 
Tenders  have  been  received  for  the  laying  of  a  sub-marine  cable 
to  carry  current  from  Levis  to  Quebec,  and  the  right  has  also 
been  secured  from  the  Quebec  Bridge  Company  to  use  their 
bridge  for  the  like  purpose.  The  shareholders  will  be  asked  to 
authorize  the  issue  of  additional  stock  or  debentures  to  complete 
the  works.  The  probable  revenue  for  the  first  year  is  estimated 
at  $25,000,  and  the  operating  expenses  at  $1,000  per  month. 
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States  of  the  L'nion. 


I  iPilHIfID 

THE  JUBILEE  GRATE  BAR  CO,  TORONTO,  ONT 


For  further  particulars  apply  to 


WATCH 


FOOT    OF    WEST    MARKET    STREET 

THIS    space:    next     IVIONTM 


Trauelling  Cranes 

Electric  or  Hand  Power. 

Brown  and  High 

Speed  Engines 
Boilers 

Rogers  Patent  Stiaking 
and  Dumping  Grates 
Gas  Engines 
Pumps  and  Pumping 

Macliinery 
Impulse  Water  Wheels 


SiHI'BY  WMl  CO. 

LIMITED 

SI.  E.    ■ 


July,  1900 


i^ANADiflri     ELECTf^lCflU     ,>1EWS 


SPARKS. 

While  repairinx  the  fire  alarm  sy-item 
Edward  J.  Tremblay,  a  lineman  in  the  em- 
ploy of  the  cily  of  Hull,  came  in  contact 
with  the  Hull  Electric  Company's  wires 
charged  with  2,000  volts,  and  was  instant- 
ly killed. 

A  company  is  being  organized  at  Otta- 
wa to  manufacture  a  new  form  of  gas, 
which  is  said  to  be  composed  of  93  per 
cent,  of  air  and  7  per  cent,  of  illuminalmg 
mixture.  The  process  of  manufacture  is 
thus  described  :  An  electric  motor  worked 
automatically  at  intervals  during  an  hour, 
collects  a  certain  amount  of  air  into  a  blow- 
er. The  air  then  goes  into  a  chamber  con- 
taining acid,  and  passes  from  there  into  a 
place  containing  carbonators.  The  acid 
chamber  robs  the  air  of  carbon,  and  when 
the  air  goes  into  the  carbonators  it  is  prac- 
tically pure  oxygen  and  non- poisonous. 
In  the  chamber  containing  the  carbonat- 
ors there  are  w-icks  saturated  with  the 
illuminating  mixture  which  is  supplied 
from  a  receplable  attached  to  the  appar- 
atus. The  atmosphere  in  passing  into  the 
carbonators  is  combined  with  7  per  cent, 
of  the  illuminating  mixture.  The  gas  fin- 
ally goes  into  the  chamber  from  which  it 
may  be  used.       As    the    gas    becomes    ex- 


hausted in  the  tank  out  of  which  it  is  drawn 
for  light,  an  automollc  arrangement  causes 
the  electric  motor  to  work  and  send  in 
more  air.  The  electric  motor,  beyond 
sending  in  the  air,  has  no  connection  with 
the  gas  making  machine.  In  fact,  a  sys- 
tem of  weights  could  be  used  instead  of  a 
motor.  The  light  produced  is  said  to  be 
pure  white  and  7  times  stronger  in  illumin- 
ating power  than  a  16-candle  electric  light. 
The  cost  of  production  is  said  to  be  only 
$100  for  250  lights.  The  gas  is  employed 
for  heating  as  well  as  for  lighting.  Messrs. 
J.  R.  Booth,  J.  A.  Saybolt,  and  Capt.  C. 
Foxwell  are  said  to  have  secured  control 
of  the  process  of  manufacture  for  Canada- 
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Crocker  Improved  Turbine 

In   Horizontal   Setting,   with  Quarter  Turn  Elbow. 
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Where  the  nature  of 
the  locatioii  will  per- 
mit its  use  this  type 
has  many  advantages. 
It  is  very  suitable  for 
direct  connection  to 
dynamos,  and  many 
are  in  operation  in 
this  class  of  service. 


Notice  how  complete  and  compact  this  arrangement  is,  and  how  easily  it 
may  be  installed.  Can  you  use  anything  of  this  kind  ?  Your  inquiries  will 
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FEATURES 

High  Speed,  Close  Heijvlation, 
Great  Capacity,   High  Efficien- 
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Uteady  Motion, 
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Chambly   Manufacturings  Co.,    Mon- 
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Kootenay  "^ower  &  Ligfht  Co.,  Ross- 
land,     B.C.,    3,000    h.p. ;   Dol^eville 
Electric  Lig^tit  &  Power  Co.,  Dolg'e- 
ville,  N.Y.;   Honk  Falls   Power  Co., 
Ellenvillt.,      N.V.;      Hudson      River 
Power   Transmission    Co.,  Mechan- 
icsville,     N.  Y. :     Quebec     Railway, 
Light  &  Power  Co.,    Quebec,   4,000 
h.p.;      The    Ottawa     Electric     Co., 
Ottawa,  Ont.,  2,000  h.p. 
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SPARICS. 
Messrs.  Wiii.  Moore  &  Sons,   Meaford,  Onl.,  have  purchased  a 
1000  light  alternator  from  the  Royal  Electric  Co. 

The  Penetanguishene  Electric  Light  Company  have  contracted 
with  the  Royal  Electric  Company,  of  Montreal,  for  a  new  3,000 
light  dynamo. 

Mr.  Thos.  Low,  of  Renfrew,  Ont.,  is  forming  a  company  to 
develop  the  water  power  of  the  Bonnechere  river.  It  is  intended 
to  spend  about  $40,000. 

By  the  explosion  of  a  boiler  in  the  Lloininion  Iron  &  Steel  Com- 
pany's quarries  at  Sydney,  C.B.,  the  engineer,  Mr.  Perry,  of 
Londonderry,  was  killed. 

The  town  of  Hespeler,  Ont.,  will  submit  a  by-law  to  the  rate- 
payers to  provide  Sio,ooo  for  the  purpose  of  taking  over  ihe  elec- 
tric light  plant  of  Mr.  Shantz. 

By  coming  in  contact  w-ith  a  live  wire  in  the  power  house  of  the 
Lindsay  Light,  Heat  &  Power  Company,  ai  I'enelon  Falls,  Ont., 
engineer  Poole   was  instantly  killed. 

The  ratepayers  of  Bracebrldge,  Out.,  will  vole  on  a  by-law  on 
July  i6th  to  raise  S6000  by  the  issue  of  debentures  for  the  purpose  of 
developing  power  for  th-^  generation  of  electricity. 

The  Ottawa  Electric  Company  has  just  awarded  a  contract  to 
the  Stillwell-Bierce  and  Smith-V'aile  Company  of  Dayion,  Ohio, 
for  water-wheels  for  their  new  electric  light  station. 

The  Brantford  Electric  &  Operating  Companj'  have  just  decided 
to  build  a  new  power  house.  .\ll  the  macliinery  will  be  raised  10 
feet  above  the  highest  flood  level  known.  The  estimated  cost  of 
the  proposed  improvements  is    $30,000. 

A  piece  of  steel  was  successfully  removed  from  the  eye  of  one 
of  the  employees  of  the  Canada  Atlantic  Railway,  by  means  of 
a  magnet  in  the  office  of  the  Ottawa  Electric  Company. 

Col.  Tracey,  City  Engineer  of  Vancouver,  B.C.,  has  reported 
for  the  corporation  of  Revelstoke,  B.  C.,as  to  the  value  of  the 
Revelstoke  Company's  plant,  which  will  probably  be  taken  over 
by  the  town. 

The  Bowmanville  Electric  Light  Co.,  Bosvmanville,  Ont.,  has 
been  compelled,  by  a  large  increase  in   its  business,    to    purchase 


new  machinery,  and  has  ordered  from  the    Royal  Electric    Co.    a 
90  k.  w.  two-phase  "S    K.  C.  "  inductor  alternator. 

Mr.  Matthew  Neilson,  C.  E.,  of  Almonte,  manager  of  the  St. 
John,  N.  B.,  electric  railway,  has  recently  re.urned  from 
Jamaica,  where  he  was  engaged  for  several  months  in  superintend- 
ing the  construction  of  an  electric  railway  for  his  company. 

No  further  action  has  been  taken  by  the  Ottawa  city  council 
towards  granting  a  renewal  contract  to  the  Ottawa  Electric 
Company,  and  on  the  other  hand  no  steps  have  been  taken  by  the 
company  in  Ihe  direction  of  negotiating  with  the  city  for  the  sale 
of  its  plant. 

Joseph  Geddes,  an  electrician  in  Ihe  employ  of  the  Chambers 
Electric  Light  &  Power  Company  at  Truro,  N.  S.,  recently  came 
in  contact  with  a  live  wire  while  working  with  an  arc 
light.  He  was  severely  burned  on  the  head  and  hands,  but 
recovered  from  the  shock. 

A  scheme  is  said  to  have  been  decided  upon  by  the  interested 
concerns  for  improving  the  Chaudiere  water  power  at  Ottawa. 
It  is  understood  that  all  obstructions  will  be  removed  and  the  in- 
takes enlarged,  and  that  the  work  will  cost  about  $50,000.  The 
The  Ottawa  Electric  Company,  McKay  Milling  Company,  J.  R. 
Booth,  and  others  are  interested. 

Contracts  have  been  awarded  for  the  erection  of  a  handsome 
new  building  in  Montreal  to  serve  as  the  headquarters  of  the  Cana- 
dian Pacific  Telegraph  Company.  The  new  building  will  be 
erected  on  the  site  of  the  old  one  which  is  now  being  lorn  down. 
It  will  have  a  frontage  of  100  feet  on  Hospital  street, 
45  feet  on  St.  Francois-Xavier  street,  and  51  feet  on  Ex- 
change Court.  It  will  consist  of  eight  stories,  the  lower  stories  to 
be  constructed  of  New  Brunswick  sandstone,  and  the  upper  stories 
of  mottled  pressed  brick.  Modern  skeleton  steel  construction  will 
be  employed,  and  the  structure  will  be  made  fire-proof  throughout. 
The  operating  room  will  be  located  on  the  eighth  storey 
with  an  entrance  on  the  corner  of  Hospital  and  St.  Francois-Xavier 
street,  and  a  second  entrance  on  the  last  named  street  for  em- 
ployees and  messengers.  The  ground  floor  will  be  occupied  by 
the  Company's  offices.  The  main  entrance  will  be  on  Hospital 
street. 
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SIEMENS  &  HALSKE  ELECTRIC  CO.  OF  AMERICA 

To  Officers  and  Managers  of  Central  Stations  : 

The  Duncan  Integrating  Wattmeten  manufactured  by  the  Siemens  &  Halshe 
Electric  Company  of  America  are  constructed  after  my  design  and  under  my  personal 
supervision. 

The  great  facilities  of  this  Company  haue  enabled  me  to  complete  many  improue- 
ments  heretofore  contemplated  but  never  until  to-day  accomplished. 
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Canadian  Electrical  Association  Convention 


KINGSTON  THE  MEETING  PLACE 


THE  great  conflagration  which  occurred  in  the 
cities  of  Ottawa  and  Hull  a  few  months  ago 
has  been  responsible  for  the  selection  of  the 
city  of  Kingston  as  the  meeting  place  of  the 
tenth  annual  convention  of  the  Canadian  Electrical 
Association,  likewise  for  a  change  in  the  date  thereof  to 
August  2gth,  30th  and  31st.  These  changes,  however,  are 
not  likely  to  afifect  in  the  slightest  degree  the  success  of 
the  convention,  which  gives  promise  of  being  well  at- 
tended and  of  an  in- 
teresting character. 
A  new  departure 
will  be  an  exhibit  of 
electrical  apparatus. 
It  is  understood  that 
a  number  of  the 
manufacturing  and 
supply  firms  are  ex" 
pected  to  exhibit, and 
a  unique  and  attract- 
ive display  may  be 
looked  for.  Among 
the  social  features 
will  be  the  usual 
banquet,  excursions, 
and  a  military 
tattoo.  The  busi- 
ness of  the  conven- 
tion will  close  at 
noon  of  Friday,  31st 
inst.         Illustrations 

and  particulars  of  some  of  the  electrical  and  other 
features  in  and  around  the  city  of  Kingston,  together 
with  the  programme  of  business  and  social  features, 
will  be  found  on  this  and  following  pages. 

THE    CITY    OF    KINGSTON. 

Briefly  sketching  the  history  of  this  city,  which  will 
be  pleased  to  entertain  the  members  of  the  Canadian 
Electrical  Association  ;  Kingston  under  the  name  of 
Fort  Cataraqui  was  established  by  the  French,  under 
Governor  de  Courcelles  (1672)  as  a  fur  trading  post. 
Count  Frontenac's  strong  rule  produced  the  massive 
stone  fort  called  after  himself.  Ultimately  seized  and 
occupied  by  both  the  French  and  English,  it  was  de- 
stroyed by  the  latter  under  Colonel  Bradstreet  in  1878. 
Rebuilt     as     Fort     Henry,      that     historical     structure 
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Still  frowns  upon  ail  enemies  to  the  city.  The 
seat  of  government  in  1841,  Kingston  grew  in 
importance. 

The  general  appearance  of  the  city  is  thai  of  solidity 
and  antique  beauty.  Extensive  industries  of  shipbuild- 
ing, grain  transhipment  and  the  weaving  of  cotton  and 
woollen  goods  are  carried  on.  In  connection  with  the 
latter  two,  and  numerous  other  local  industries,  elec- 
tricity is  used  as  the  ligiiting,   and  largely  as   the  power 

medi'um. 

On  entering  the 
harbor  of  Kingston, 
the  "  Sandhurst  "  or 
west  point  of  Can- 
ada, one  is  struck 
with  the  beaulilul 
natural  situation  of 
the  city.  Nestling 
at  ihe  foot  of  Lake 
Ontario,  at  the  head 
of  the  St.  Lawrence, 
and  at  the  mouth  of 
ilie  Rideau  canal,  it 
has  a  splendid  situa- 
tion and  an  excellent 
harbor.  To      Ihe 

west  stretches  the 
village  of  Fort'- 
moulh,  distinguish- 
ed for  its  shipbuild- 
ing and  trans-ship- 
ping industries,  where  are  also  the  Rockwood  Asylum 
and  the  Kingston  Penitentiary.  Fronting  the  city  are 
the  military  college,  the  massive  grey  stone  masonry  of 
Fort  Henry,  numerous  inartello  towers — objects  now  of 
historical  interest.  Imposing  public  buildings,  churches, 
and  artistically  designed  private  dwellings,  all  display 
the  prevalent  limestone  architecture  which  has  secured 
for  this  military  town  the  name  of  the  "  Limestone 
City."  Kingston  is  well  laid  out  and  adorned  by  massive 
buildings. 

Visitors  should  not  fail  to  see  the  city  hall,  one  of  the 
oldest  but  at  the  same  time  best  designed  municipal 
buildings  in  Canada,  the  court  house  with  its  pillars 
and  dome  in  Grecian  style,  the  post  office,  custom 
house,  St.  Mary's  cathedral — the  tower  of  which,  situ- 
ated  in  the   heart    of  the    city   and  a  masterly   work    of 
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Gothic  architectural  skill,  can  be  seen  at  a  great  dis- 
tance. St.  George's  cathedral,  recently  rebuilt  and 
decorated  in  the  interior  with  a  magnificence  of  design 
and  finish,  unrivalled  before  in  the  history  of  local 
architecture,  wilt  well  repay  a  visit.  In  the  artificial 
lighting  of  the  interior  of  this  church,  Mr.  1.  H.  Breck, 
the  Princess  street  electrician,  displayed  great  skill  and 
judgment.  Delegates  visiting  the  church  will  not  fail 
to  admire  the  elegance  of  design  in  the  fixtures  and  the 
speciallj'  designed  corrugated  reflectors  in  the  altar. 
The  high  shapely  dome  is  supplied  with  54  lights  of  the 
Edison  base  and  16  candle  power.  Shades  are  set  in 
porcelain.  The  switchboard,  of  polished  white  marble, 
has  eight  separate  switches.  The  fixtures  and  control- 
ling power  of  the  150  lights  are  considered  to  be  the 
best  work  in  electrical  illumination  yet  done  in  the 
city. 

Kingston's  colleges  are  of  continental  repute.  They 
are  Queen's  University,  Royal  Military  College,  Royal 
Medical  College,  School  of  Art,  Business  College,  Con- 


judges'  chambers,  sheriff's  offices,  etc.  On  an  eleva- 
tion, the  building  commands  a  fine  view  of  the  cricket 
field,  city  park,  and  some  very  handsome  residences. 
It  is  in  front  of  this  building  that  the  Sir  George  A. 
Kirkpatrick  memorial  fountain  will  he  placed.  Street 
cars  pass  close  by,  so  every  delegate  should  see  the 
building. 

SOME  PLACES  OF  BUSINESS. 

The  three  storey  building  ot  the  wholesale  dry  goods 
firm  of  Macnee  &  Minnes  is  one  of  the  largest,  finest, 
and  handsomest  stores  in  Kingston.  Made  of  solid 
stone,  the  massive  structure  is  the  most  conspicuous  in 
the  city.  The  business  is  over  half  a  century  old,  and 
its  age  is  exceeded  by  its  solidity  and  sound  financial 
basis.  The  firm  exports  wholesale  every  description 
of  dry  goods  to  all  parts  of  the  world.  Mayor  Minnes 
is  a  member  of  the  firm.  On  the  corner  of  Bagot  and 
Princess  streets  the  building  presents  a  most  imposing 
appearance.  The  delegates  will  receive  a  hearty  wel- 
come   from    the    proprietors    and    staff  of    fifty   hands. 
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gregation  de  Notre  D.ime,  etc.  E.ich  of  these,  the 
magnificently  equipped  General  Hospital  and  Hotel 
Dieu,  and  the  public  school  building  are  well  worth  a 
visit.  All  the  institutions  named  have  all  modern  con- 
veniences of  electricity,  such  as  lighting,  communica- 
tion  and  heating. 

Running  in  a  northerly  direction  are  Princess,  Brock, 
and,  slightly  more  to  the  east,  Barrie  streets,  while 
King  and  Ontario  streets  stretch  parallel  to  the  water 
front  and  from  east  to  west. 

The  city  buildings,  where  the  coming  convention  will 
be  held,  overlook  the  harbor,  command  a  splendid  view 
of  Fort  Henry  and  Barriefield,  and  are  within  a  few 
yards  of  both  the  Grand  Trunk  and  the  Kingston  & 
Pembroke  Railway  depots. 

THE    COURT    HOUSE. 

In  architecture  the  Court  House  most  resembles  the 
City  Hall,  and  built  of  limestone  it  has  the  same  large 
front  pillars,  the  same  massive  proportions,  and  is 
about  of  the  same  dimensions.  In  the  building  are  the 
court    rooms,    county    council    chambers     ■vnd     offices. 


This  old    wholesale    establishments,    one    of    the    city's 
landmarks,  is  well  worth  a  call. 

Wormwith  &  Co.  is  one  of  the  oldest,  most  noted 
and  prominent  firms  in  the  piano  industry,  which  has 
tor  a  third  of  a  century  enjoyed  the  highest  reputation. 
The  business  was  established  in  1862,  and  the  firm  soon 
became  known  as  makers  of  distinction,  and  almost 
from  the  start  their  instruments  have  been  regarded  as 
among  the  most  reliable  made.  Their  present  factory 
is  situated  on  the  corner  of  Princess  and  Ontario  streets, 
and  is  one  of  largest  buildings  in  the  city,  it  being  166 
by  66  feet,  of  cut  stone,  four  storeys  and  basement, 
with  a  60  by  60  foot  building  in  the  rear,  and  is  among 
the  most  extensive  and  best  equipped  factories  in  the 
Dominion,  having  a  capacity  for  turning  out  900  pianos 
per  year.  Formerly  the  firm  used  electric  motors,  but 
increase  of  business  has  demanded  the  use  of  steam  for 
motive  power. 

THE  MAYOR    OF  KINGSTON. 

In  this  number  will  be  found  a  portrait  of  Mayor 
Minnes,  who  has  served   four  Years    as  alderman  and  is 
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now  chief  magistrate  of  tlie  city.  Connected  with 
Macnee  &  Minnes,  wholesale  dry  goods  firm,  he  and  his 
father  before  him  have  long  been  identified  with  the 
soundest  and  most  substantial  business  enterprises  of 
the  city.  Although  only  31  years  of  age,  Mr. 
Minnes  is  a  friend  of  all  and  an  idol  with  the  labor- 
ing classes.  The  friendly  interest  that  he  takes  in 
all  the  city's  functions,  be  it  a  fair,  a  celebration, 
or  a  convention,  is  now  being  exerted  to  entertain  in 
a  fitting  manner  the  Canadian  Electrical  Association 
delegates. 

THE    FIRE    BRIG.\DE. 

Chief  Youlden,  assistant  chief  Elmer,  and  engineer 
Miller,  with  theother  thirteen  men  of  the  fire  brigade, 
will  be  glad  to  show  the  delegates  around  the  two  well 
equipped  city    stations.     With  all    modern    appliances. 


THE   RAILWAY    STATION^ 


In  front  of  the  city  hall  is  situated  the  Kingston  and 
Pembroke  Railway  station.  The  handsome  building, 
65  X  24  feet,  built  of  cut  limestone,  coursed  ashlar  style, 
is  two  storys  high.  It  has  a  mansard  roof  covered 
with  slate,  and  is  ornamented  with  pretty  iron  designs. 
Finished  in  natural  woods,  with  plate  glass  windows, 
and  transoms  of  beautifully  colored  glass,  and  contain- 
ing offices,  waiting  rooms,  lavatory  and  electric  lights, 
the  interior  is  handsome  in  appearance.  The  building 
cost  $12,000.  In  the  rear  of  the  station  is  the  two 
story  freight  shed,  100  x  34  feet.  It  is  constructed  of 
wood  and  iron,  orial  windows  projecting  from  the  upper 
story.  Electric  lights,  appliances,  gongs,  a  telegraphic 
plant,  offices,  and  a  library  for  employees,  are  some  of 
the  features.     The  cost  was  $6,000. 


Ki.\<.STo.\  Harbor  and  Part  oi-    the  Cnv  huo.M   mi-.    I\)i'  lh-  0.\h 


Tin-,  Gkai.n'  Elkvators. 


3,200  feet  of  hose  and  a  system  of  alarm  including  26 
boxes,  most  of  them  made  by  Anderson,  of  Toronto, 
the  brigade  does  first-class  work.  In  connection  with 
the  alarm  system  15  miles  of  galvani'zed  wire  (fast 
giving  place  to  the  more  modern  and  enduring  covered 
wire),  are  Manual  switchboards,  one  in  the  Ontario 
street,  and  one  in  the  Brock  street  stations.  Four 
mechanical  and  eight  electrical  gongs  are  placed  in  the 
stations,  firemen's  homes,  police  headquarters,  etc. 
The  system  is  run  by  by  a  102  cup  gravity  battery. 
Electrical  devices  as  to  alarms,  closing  doors,  etc.,  are 
in  vogue  in  both  fire  stations.  Anderson,  of  Toronto, 
laid  a  large  part  of  the  system.  The  Bell  Telephone 
Co.,  Montreal,  turned  out  four  of  the  alarm  boxes. 
The  Dominion  Government  has  an  arrangement  with  the 
Department  as  to  protection  of  the  Royal  Military 
College. 


The  G.  T.  R.  outer  station,  two  miles  from  ihe  city 
is  a  one  story  building,  thoroughly  equipped  with  offices, 
waiting  rooms,  electrical  devices,  telephone  and  tele- 
graphic communication,  etc.  The  city  depot  at  the 
foot  of  Johnston  street,  and  a  few  minutes  walk  from 
the  Hotel  Frontenac,  is  built  of  brick  and  stone.  It  is 
a  two  story  building,  bright,  large,  and  well  ventilated 
and  illuminated.  The  waiting  rooms  and  offices  are 
neatly  furnished.  Electric  cars  pass  the  door,  and 
opposite  the  station  is  Swift's  wharf  where  the  palatial 
steamers  of  the  Richelieu  and  Ontario  Navigation  Co. 
and  also  the  Bay  of  Quinte  Steamboat  Co.  touch. 

ELECTRIC    STREET    RAILWAV. 

The  street  railway  system  of  Kingston,  extending 
to  Will  amsville  on  the  north,  Portsmouth,  passing 
directly  in  front  of  the  asylum  and  penitentiary,  on  the 
east,   and  a  branch  line    connecting  with    the  G.  T.  R. 
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A  View  from  Smoke  Island,   in  Canadian  Channel  on  the  New  "Island  Wanderer. 
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Steamer  St.   Lawrence  on  Her  Searchlight  Exci'Rsion  Among  the  Thousand  Islands. 
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depot  on  the  west,  is  one  of  the  most  modernly  equipped 
in  Canada.  The  company  has  a  capital  stock  of  $200,- 
000.  The  road  is  well  laid  out  over  12  miles  with  a  4 
ft.  Syi  in.  gauge  track,  made  of  "T"  rails,  55  to  65 
lbs.  to  the  yard.  The  current  is  supplied  by  the  King- 
ston Light,  Heat  &  Power  Company  from  the  power 
house  on  Queen  street  to  the  19  handsome  motor  cars 
of  modern  upholstery  and  furnishing. 

Skirting  the  lake  front,  the  eastern  portion  ot  the  line 
passes  several  city  parks,  many  handsome*  private 
dwellings,  churches,  public  schools,  etc.,  on  King,  On- 
tario, Barrie  and  Union  streets;  and  running  for  two 
miles  passes  Portsmouth  to  enter  Lake  Ontario  park, 
Kingston's  "  Hanlan's  Point,"  where  40  acres  fronting 
the  lake  front  have  been  converted  into  an  ideal  park, 
with  horse  track,  diamond,  bicycle  track,  etc.,  in  con- 
nection and  in  the  best  of  condition.  The  asylum  and 
penitentiary  nearby  are  interesting  places  the  delegates 
will  be  requested  to  visit. 

The  oilier  two  branches — the  belt  line  and  that 
running  two  miles  out  to  the  depot — pass  some  fine 
buildings,  parks,  and  natural  scenery,  which  Kingston- 
ians  claim  are  unrivalled. 

The  officers  of  the  company  are  :  Ira  A.  Breck,  presi- 


to  the  opposite  side  of  the  road  to  light  up  the  interior 
and  grounds  of  Warden  Piatt's  palatial  residence  and 
magnificent  grounds.  Wm.  Derry  is  chief  engineer,  and 
Charles  Bailey  electrician. 

At  Rockwood  Asylum    a  small    lidison    bi-polar  ma- 


KiNcsroN  Penitentiakv. 

dent  ;  B.W.  F"olger,  vice-president  and  manager  ;  J.W. 
Bowden,  secretary  ;  H.  C.  Nickle,  superintendent  ;  J. 
Halliday,  electrician.  One  of  the  views  shown  gives  a 
good  picture  of  the  street  cars,  showing  six  of  them 
leaving  the  car  barns  on  King  street  at  7  o'clock  in  the 
morning. 

EI.ECTKUAL   PLANT  AT  THE   PENITENTIARY. 

No  doubt  all  the  delegates  will  make  it  a  point  lo 
visit  the  penitentiary,  where  upwards  of  600  prisoners 
are  confined,  amongst  the  number 
the  celebrated  trio  of  dynamiters, 
Walsh,  Nolan  and  Dullman, 
whom  the  government  are  so 
zealously  guarding.  The  peni- 
tentiary has  an  electrical  plant, 
built  by  W.  A.  Johnston,  of 
Toronto,  consisting  of  two  250 
light  Ball  machines.  The  offices, 
avenues,  guards'  quarters,  etc., 
in  the  big  enclosure  are  all  sup- 
plied with  lights,  and  one  incan- 
descent is  placed  in  each  prisoner's 
cell.  Fronting  the  huge  main 
gateway,  near  the  observation 
towers,  and  in  the  interior  yard, 
are  several  powerful  arc  lights, 
all  lit  up  every  night.  Electrical 
communication,  bells, gongs,  etc., 
are  in  vogue  through  all  parts  of 
the  prison.      The  current  is  carried 


Car  Bakns   oi-  the  Kingston,   I'emhroke  and  Catakaiiui 
Electric  Railway  Companv. 

chine  supplies  60  lights  to  illuminate  the  music  hall. 
The  matter  of  installing  a  large  and  modern  plant  to 
light  the  whole  building  is  under  consideration.  The 
street  cars  pass  both  penitentiary  and  asylum. 

ELECTRICITY  IN  OUEEN's  UNIVERSITY. 

.iXt  Queen's  University  the  current  is  supplied  to  the 
general  buildings  by  the 
Kingston  Light, Heat  &  Power 
Co.  It  is  used  iii  running  two 
motors  in  the  mechanical 
laboratory  for  the  purpose  of 
driving  the  various  pieces  of 
machinery,  and  one  motor  in 
the  Carruthers  Science  Hall 
for  purposes  of  ventilation,  in 
decomposing  water  for  the 
purpose  of  obtaining  oxygen 
and  hydrogen  for  the  chemical 
laboratories,  in  exciting  elec- 
tro-magnets in  the  magnetic  separator  in  the  mining  mill, 
and  in  running  a  number  of  electric  lanterns,  of  which 
there  is  one  in  connection  with  nearly  every  department, 
and  as  the  alternating  current  is  not  adapted  to  lantern 
work,  on  account  of  its  objectionable  singing,  the  direct 
current  is  the  only  one  employed. 

Preparations  are  at  present  being  niade  for  a  very 
much  more  extended  use  of  electricity  than  at  present  ; 
for  in  addition  to  the  present  use  it  is  proposed  to  intro- 


QuEEN's  University,  Kingston. 
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diice  a  complete  system  of  fan  ventilation  in  each  build-  pump  for  hoisting  elevator,  &c.     The  fan  outfit  is  used 

ing,  both  old  and  new,  and  to    drive    the    fans  of   each  very  seldom,  as  a  well  constructed  brick  chimney  5  feet 

building  by  separate  motors.  in  diameter  by    60  feet    high  supplies    ample  draught. 

In  connection   with    this    the    university   will    erect  a  Two  tons  of   hard    to   one  of  soft    coal    screenings  are 

central    heating  and    power    station    within    its    own  used  for  fuel. 


grounds,  from  which  heat,  power  and  light  will  be 
distributed  to  the 
buildings  as  required. 
It  will  be  feasible  then 
to  light  not  only  the 
buildings,  but  also 
the  campus  by  elec- 
tricity when  required. 
To  accomplish  all  this 
a  considerable  num- 
ber of  dynamos  and 
motors,  as  well  as 
other  electrical  ap- 
pliances, will  be  re- 
quired. And  as 
Queen's,  although 
well  grounded  in  the 
public  confidence,  has 
no  liberal  millionaire 
at  her  back,  she  has 
to  go  slowly,  much 
more  slowly  than  her 
progressive  spirit  de- 
sires, and  she  will  al- 
ways be  thankful  for 
any  aid  extended  to 
her  in  carrying  out 
her  proposed  and 
much  required  exten- 
sions and  improve- 
ments. Prof.  N.  F. 
Dupius,  one  of  the 
best  known  mathe- 
maticians in  America, 
has  long  been  Dean 
of  the    Faculty    of   Practical    Science    at    Queen's. 


Mr.  M.  H.  Folger, 

p.  esident  Thousand  Island  Steamboat  Co. 


Mr.  F. 

Manager  Kingstc 


A.  Folger,  Sr. 

1  Light,  Heat  and  Pow 


In  the  engine  and  dynamo  room  ar  e  two  tandem  com- 
pound condensing 
Corliss  engines  of  350 
horse  power  each, 
built  by  Messrs. 
John  Inglis  &  Son, 
Toronto;  one  Northey 
condenser  and  one 
Northey  tandem  com- 
pound feed  pump  for 
supplying  the  boilers  ; 
one  upright  brass 
tubular  heater  made 
by  the  Kingston 
Foundry  Company. 
The  engines  are  belted 
direct  to  a  main  line 
shaft,  from  which  are 
driven  two  No.  io 
Edison  dynamos 
coupled  up  for  the 
Edison  three  wire 
system  for  central 
distribution  ;  one  No. 
60  T  &  H  2,000  volt 
alternator  for  the  long 
distance  lighting  ; 
three  50  light  Ameri- 
can arc  machines  lor 
supplying  street  light- 
ing ;  one  200  k.w. 
500  volt  multipolar 
street  railway  gener- 
ator, manufactured  by 


Mr.  B.  W.  Folger,  Sr. 

Manager  K.P.    and  C.  Electric  Railway  Co. 


the  Canadian   General 
Electric  Company,  and  one  100  k.w.  500  volt  multipolar 
street  railway  generator  manufactured  by  the  same  com- 
pany.     Power  is  supplied    from  these  machines    for  the 
The  Kingston  Light,  Heal  &  Power  Company's  plant      operation  of  the  street  railway  system.      In  the  front  of 
is  located   on  the    corner  of   King    and    Queen    streets.      the  building  is  one  of  the  best  equipped  switch-boards  in 
The  power    house  is  of  stone  and    brick,  40   feet  by    80     Canada,    made  of  slate    slabs  one    inch    thick    by  5  feet 


KINGSTON     LIGHT,    HEAT    AND    POWER    COMPANY 


Power  House,  Kingston  Light,   Heat  &  Power  Co. 


Switchboard,  Kingston  Light,  Heat  &  Power  Co. 


feet  ,with  boiler  room  32  by  49  feet.   The  water    supply  square.     It  stands  10  feet  high  by  23  feet  long,  with  all 

for  the  condensers  and  boilers  is  taken  from  the  foot  of  the  necessary  instruments  that  are  required  to  duplicate 

Queen  street,  which  is  about    300  feet  distant.-     In    the  the  generating  plant,  which  was    the  original  design  of 

boiler  room  are    five  tubular    boilers  66    inches  by    14  the  plant. 

feet,     with      106  three    inch    tubes    each,    one    upright  The  clant  is  now  at  times  taxed  to   its  full  capacity, 

engine  and  fan  outfit  for  forced  draught,  and  one  duplex  and  the  company  are  preparing  for    extensions  to  meet 
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the  fall  business.      There  are  8,000  sixteen  candle  power 
lights  insiaiied  and  115  arc  lamps  for  street  lighting. 

Annexed  to  this  building  is  the  gas  plant,  which  has 
just  gone  through  a  renovation  and  is  now  one  of  the 
most  up  to  date  plants  in  Canada.  The  electric  light 
and  gas  business  are  one  of  the  many  lines  of  business 
which  Messrs.  Folger  Brothers  are   interested  in,  and  is 


Mr.  J.\s.   .A.   MiNNES,   Mayor  of  Kingston. 

under  the  management  ot  Mr.  F.  A.  Folger,  sr. ;  secre- 
tary and  treasurer,  E.  Moore  ;  superintendent  of 
electrical  department,  F.  Simmons. 

THE  BELL  TELEPHO.N'E  EXCHANGE. 

Amongst  other  places  of  interest  to  the  delegates 
attending  the  Convention  at  Kingston,  the  exchange  of 
the  Bell  Telephone  Company  will  be  visited  with  pleasure. 

Like  other  branches  of  the  art,  telephony 
has  been  brought  to  such  perfection  that 
one  hardly  recognizes  in  the  modern  ex- 
change any  signs  of  the  business  having 
once  been  crude,  irritating  and  unsatis- 
factory. 

Kingston  is  a  fair  sample  of  the  progress 
made  during  the  past  twenty  years.      This 
exchange   was   started  in  1880  with  about 
thirty  subscribers  ;   most  of  the  lines  were 
on  house-tops,  and   "  Gilleland  "  switches 
were  the   standard  equipment  of  that  day. 
There  were  no  long  distance    lines.     The 
growth  was  very   slow,  only  reaching  175 
subscribers  in  1885.     Since  that  date  three 
complete   changes  in  switching  equipment 
have  been  made,  long  distance   lines  have 
been  built,  and  Kingston  is  to-day   one  of 
the  most   progressive  telephone    cities    in 
Canada.   The  local  subscribersnumber54o 
while    the   splendid  service  furnished   has 
induced  merchants   and    the    management 
of  large  marine  interests  to  liberally    patronize  the   long 
distance  lines.     The  exchange   is   a    model  for  conven- 
ience and  up-to-date  equipment.     The    operating   room 
has  been  specially  designed  for  perfect  light,  ventilation 
and    convenience.         The    distributing    arrangements, 
arresters,    power    generators,    etc.,    are    of    the    most 
modern  type,  and  everything    about    the    place    has   an 
unmistakable  business  air  about  it. 


A.  T.  Smith,  now  district  superintendent  ot  the  On- 
tario department,  with  headquarters  at  Toronto,  whose 
thorough  knowledge  of  the  details  of  the  business  is 
well  known  to  the  members  of  the  Association.  He 
has  been  succeeded  by  Mr.  H.  W.  Snelling,  of  Mont- 
real, who  reports  business  as  flourishing  and  repudiates 
that  old  "  chestnut  "  that  Kingston  is  "  slow." 

A  visit  to  tne  exchange,  where  all  are  welcome,  will 
wtll  repay  the  delegates. 

FIRNISHED    WITH    ELECTRIC    PLANTS. 

The  Montreal  Transportation  Company's  mammoth 
elevator  at  the  foot  of  Barrack  street  is  well  worth  a 
visit.  The  plant  is  equipped  with  a  250  light  multi- 
polar dynamo  of  the  Canadian  General  Electric  Com- 
pany's type,  which  is  directly  coupled  to  an  Ideal 
engine.  Numerous  powerful  arc  lights,  some  of  them 
movable,  illuminate  the  surroundings  very  brightly  and 
make  the  loading  and  unloading  of  thousands  of  bushels 
of  grain  at  night  time  an  easy  matter.  This  company 
frequently  trans-ships  as  much  as  250,000  bushels  of 
grain  in  24  hours. 

The  Kingston  Hosiery  Company  is  another  industry 
that  has  a  plant  of  its  own.  It  is  equipped  with 
a  500  light  multipolar  Walker  type  dynamo,  manu- 
factured by  the  United  Electric  Company,  of  Toronto, 
and  coupled  to  an  Robb-.'\rmstrong  engine.  Knitting 
machines,  etc.,  are  driven  by  motive  power. 

The  Royal  Military  College  has  a  small  plant  furnished 
with  all  the  necessary  appliances  that  are  required  for 
technical  purposes,  and  for  instruction  in  classes  in  con- 
nection with  militarj'  engineering,  electrical  engineer- 
ing, etc. 

The  Dominion  Cotton  Company  last  spring  installed 
in  their  local  mill  an  excellent  plant,  including  one 
650  dynamo  made  by  Siemens  &  Halske.  The  current 
is  direct  from  a  coupled  dynamo.     The  engine  is  a  Robb 


The  exchange  {i^s  since  1885'^been  in   charge   of   Mr. 


Intkkior  of  Bei.l  Tflephdne  Excha.nge,   Kingston. 

one.      The    plant    was    installed    by  the  Royal    Electric 
Company,  of  Montreal. 

ELECTRIC    SEARCH    LIGHTS. 

Kingston  is  surrounded  with  the  elements  of  the 
beautiful.  I'rom  the  "  Limestone  City"  to  Brockville  the 
scenery  is  most  magnificent.  Between  the  points  men- 
tioned seventeen  hundred  isles  —  the  renowned  thousand 
islands  all  sizes,  from  a  barren  rock  to  large  islands 
covered  with  the  richest  foliage,  and  containing  some  of 
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their  palatial  summer  residences,  rise  from  the  bosom 
of  the  St.  Lawrence.  The  well  equipped  steamers  of 
the  White  squadron  thread  their  way  throug-h  the  labyrin- 
thian  channels,  disclosing  little  islets,  isles,  artificial 
devices,  etc.,  of  the  most  delicate  and  varied  type  of 
loveliness.  It  will  be  the  privilege  of  the  delegates  to 
view  some  of  these  islands  under  the  searching  beams  of 


Mr.  I.  A.  Breck, 

President  Kingston,  Pembrcke  and  Cataraqui  Electric  Railway  Company. 

the  powerful  searchlights  of  one  of  the  steamers  re- 
ferred to.  This  line  of  boats,  conducted  by  the  Folger 
Bros.,  are  all  equipped  with  electric  plants.  The  elec- 
trical plants  of  the  steamers  St.  Lawrence  and  Empire 
State  each  consist  of  a  Westinghouse  engine,  C  and  C 
dynamos  of  500  lights  capacity,  and  searchlights  made 
by  the  General  Electric  Company,  Schnectady,  and  of 
2,000,000  candle  power.  The  steamer  America  has  an 
Edison  dynamo  of  500  lights  capacity,  and  searchlight 
of  2,000,000  candle  power  made  by  the  United   Electric 


Mr.  W.   F.  Si.m.moks, 

Superintendent  Kingston  Light,  Heat  &  Power  Q  tnpany. 

Company,  of  Toronto.  The  New  Island  Wonder,  the 
New  V'ork,  the  Hero,  and  other  steamers,  all  have 
powerful  searchlights  and  are  beautifully  illuminated 
with  incandescent  lights.  The  searchlight  trip  down 
the  River  St.  Lawrence  is  something  no  delegate  should 
miss.  On  the  return  trip  the  steamer  will  pass  near 
Wolfe  Island,  Garden  Island,  and  all  along  the  harbor 
tront,  which  the  powerful  searchlight  will  illuminate 
brilliantly. 

CITY  ELECTRICIANS. 

A  word  might  be  said  regarding  those  engaged  in  the 
electrical  business.      Mr.    W.  F.    Simmons  commenced 


his  electrical  career  in  1888  as  errand  boy  with  the  then 
Kingston  Electric  Light  Company.  By  his  close  ob- 
servation he  was  soon  promoted  to  engineer  and 
dynamo  tender,  under  the  superintendence  ot  Mr.  J.  M. 
Campbell.  In  a  very  short  time  the  company  found  it 
necessary  to  enlarge  their  plant  and  add  an  incan- 
descent plant.  At  this  change  Mr.  Simmons  was  pro- 
moted to  foreman  of  construction.  This  position  he 
held  until  the  amalgamation  of  the  electric  light  and 
gas  companies  in  1890,  under  the  name  of  the  Kingston 
Light,  Heat  &  Power  Company.      At    this   stage  Mr  J. 
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e  and  Cataraqui  Electric  Railway. 


M.  Campbell  resigned  to  accept  a  position  with  the 
Canadian  General  Electric  Company  as  electrical  en- 
gineer, and  Mr.  Simmons  was  advanced  to  the  position 
of  superintendent.  This  position  he  has  held  for  ten 
years,  and  has  certainly  proved  to  be  a  thoroughly 
practical  electrical  and  steam  engineer. 

Mr.  I.  H.  Breck  commenced  business  in  1897  at  339 
King  street.  He  remained  here  until  the  year  1899, 
when  he  found  it  necessary,  owing  to  increased  business, 
to  move  to  the    large   and    commodious    store   that  he 


Mr.  Hugh  C.   Nickle, 

Superintendent  Kingston,  Pembroke  and  Cataraqui  Ele 


now  occupies.  In  his  place  of  business,  yt)  Princess 
street,  will  be  found  everything  of  interest  to  an 
electrician,  all  of  the  latest  things  in  the  electrical 
lines,  etc.,  for  being  an  electrician  himself  he  knows 
exactly  what  and  where  to  buy.  His  workmen  are 
skilled  electricians  who  have  spent  j'ears  at  their  trade, 
and  the  several  large  buildings  he  has  wired  speaks 
well  of  his  ability  and  serves  to  show  that  he  is  com- 
petent to  undertake  any  work  entrusted  to  him.  His 
work  in  St.  George's  Cathedral,  at  Kingston,  is  a  good 
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example  of  his  workmanship.  He  makes  a  specialty  of 
all  kinds  of  electric  wiring  and  motor  work,  and  has 
full  and  complete  facilities  for  testing  and  repairing. 
Mr.  Breck  learned  his  trade  with  the  Kingston  Light, 
Heat  &  Power  Co.,  and  studied  the  several  branches  of 
the  work  there,  and  has  now  a  thorough  knowledge  ot 
the  electrical  business.  Mr.  Breck's  men  are  under  the 
supervision  of  Mr.  W.  S.  Raymond,  who  is  an  expert 
electrician. 

Mr.  R.  Boyd,  electrician,  at  his  store,  327  Princess 
street,  keeps  always  on  hand  dynamos,  motors,  annun- 
ciators, gongs,  bell  wire,  electric  lights,  etc.  He  also 
learned  the  business  with  the  Kingston  Light,  Heat  & 
Power  Co.,  and  has  met  with  considerable  success. 
He  makes  a  specialty  of  window  electric  wiring  and 
illuminating. 

Mr.  George  R.  Tomlinson  keeps  a  supply  of  all  kinds  of 
electrical  goods  at  his  well  equipped  store  at  258 
Princess  street.  He  makes  a  specialty  of  window 
illuminations. 

NOTES    ON    THE    LON\ENTION. 

Mr.  I.  H.  Breck  will  have  constructed  over  the  platform 
in  letters  of  incandescent  lights  the  words  "Welcome 
C.  E.  A."  They  will  be  set  on  a  background  designed 
as  a  maple  leaf,  emblematic  of  the  Association,  and 
will  be  brilliantly  illuminated  with  colored  lights. 

In  connection  with  the  proposed  exhibit  of  electrical 
apparatus,  it  is  learned  that  the  Packard  Electric  Com- 
pany, of  St.  Catharines,  have  secured  900  square  feet 
ot  space,  that  the  Royal  Electric  Company  will  make 
an  exhibit,  and  that  the  Western  Electric  Co.,  of  Chi- 
cago, and  the  Adams-Bagnall  Co.,  of  Cleveland,  will 
each  make    a  display  of   enclosed  arc  lamps. 

Kingston  owns  its  waterworks,  the  pump  house 
being  on  Ontario  street  near  convention  headquarters. 
All  delegates  should  inspect  it,  as  the  system  is  an  ex- 
cellent one,  and  most  of  it  but  lately  built. 

The  delegates  will  mostly  register  at  the  Hotel 
Frontenac,  the  largest  and  best  equipped  in  the  city. 
The  genial  proprietor,  Mr.  Thomas  Crate,  so  well 
known  to  the  travelling  public  as  a  first-class  hotel 
keeper,  will  look  well  after  the  wants  of  the  members 
of  the  Association.     The     "Frontenac"    is    on    Ontario 


Mr.  I.  H.  Breck,  Elect 


street,  about  100  yards  from  the  City  Hall.  It  is  in 
sight  of  both  railway  stations,  and  near  the  city 
wharves.  The  street  cars  pass  directly  in  front  of  the 
hotel. 

Electrical  time  detectors  manufactured  by  the  Cleve- 
land, Ohio,  Electrical  Co.,  are  used  at  the  Cotton 
Mill,  Anglin's  Wood  Yard,  Locomotive  Works,  King- 
ston Foundry  and  by  the  Montreal  Transportation 
Company. 

There  are  three  well  equipped  telegraph  offices  in 
Kingston.  Mr.  Wm.  Bamfield  is  general  manager  of 
the  North    American   Telegraph    Co.'s    branch,  Mr.  R. 


J.  Wilson  conducts  the  C.  P.  R.  Telegraph  Co.'s  local 
office,  and  Mr.  James  Kearns  has  control  of  the  G.  X. 
W.  Telegraph  Co.'s  city  business.  .'\11  'hree  offices 
are  on  Clarence  street. 

Several    of   the    illustrations    shown   were    obtained 
through  the  courtesy  of  Mr.  Breck.       In  addition  to  his 


Mr.  R.  Bovd,   Electrician. 


electrical  knowledge,  he   is  an    excellent    amateur    pho- 
tographer. 

PROGRAMME. 

WEDNESDAY,  AUGUST  29th.  -Meellnsj  ot  Executive  Com- 
niitiee  at  Hotel  Frontenac,  9  a.m.  sharp.  Opening-  of  Con- 
vention at  the  Hall  (City  Hall  Chambers  or  Hotel)  lo  a.m. 
Order  of  business:  (i)  Welcome  by  Mayor  of  Kinjjston  ;  (2) 
Presidents  .Annual  Address;  (3)  Reading  of  Minutes  of  last 
Meeting:  (4)  Report  of  Secieiary-Treasurer  ;  (5)  Reports 
of  Standing  Committees  ;  (6)  Appointment  of  Nominating 
Committee  ;  (7)  Reading  and  Discussion  of  Papers;  (S) 
General  Business.  (To  be  continued  into  the  Afternoon 
Session   which    will  begin  at  2.15  p.m.) 

THURSDAY,  AUGUST  30th  ~io  a.  m.— Consideration  of  Presi- 
dent's .\ddress  and  Reports  of  Secretary-Treasurer  and 
Standing  Committees  ;  Election  of  Standing  Committees  ; 
Reading  and  Discussion  of  Papers  ;  General  Business.  I  To 
be  continued  into  .Afternoon  Session — 2.15  p.m.) 

FRIDAY,  AUGUST  31st.  — 10  a.  m.— Selection  of  Place  of  N'exi 
Meeting  and  Approximate  Date  ;  Election  of  Officers  and 
Executive   Committee  ;     General  Business. 

SOCIAL  FEATURES. 

WEDNESDAY,  AUGUST  29th.  — 7-3c>  P-  m.— Complimentary 
search-light  excursion  among  the  Tliousand  Islands,  ten- 
dered by  the  Mayor  and  citizens  of  Kingston. 

THURSDAY,  AUGUST  30th.— 9.30  P-  m.— Annual  Banquet  at 
Hotel  Frontenac. 

FRIDAY,  AUGUST  31st.— Excursions  will  be  arranged  for  the 
afternoon,  and  at  8  p.m.  a  grand  spectacular  band  concert  b)' 
the  famous  14th  Regimental  Band,  introducing  an  electrical 
musical  fantasy  of  the  Battle  of  Paardeberg,  with  electrical 
effects  and  fireworlcs. 

LIST  AND  ORDER  OF  PAPERS, 
f.   "  Use  of  Dynamo  and  Storage  Battery  in  Telegraph  Offices." 
Mr.  W.  J.  Camp,  C.P.R.  Telegraph  Co.,  Montreal. 

2.  "  Utilizing  the  -Available  Central  Station  Capacity." 

Prof.  R.B.  Owens,   McGill   University,  Montreal. 

3.  "  Power  Factor  as  Affecting   Operation    and  Investment,  wltti 

Special   Reference    lo    Induction   Motors    and    Enclosed   .Arc 
Lamps." 

Mr.  F.  H.  Leonard,  jr.,  Montreal. 

4.  "Conditions  Affecting  the  Wave  Form  of  .Alternators." 

Prof.  L..A.  Herdt,  McGill  University,  Montreal. 
^.    '*  Rotary  Converters." 

Mr.  A.  Gordon  Grier  and  Mr.  J.C.  Hyde,  Montreal. 
6.    "Railway    Subject,    Giving    Several    Curves    Showing    up  the 
Average    Power  During    a    Day,    and    Maximum   and    Mini- 
mum   Requirements    for    Power  Called   For    on  the  Quebec 
System." 

Mr.  Blair,  Quebec  Railway  &  Lighting  Co.,  Quebec. 


In  order  to  give  closer  attention  to  their  Canadian  business, 
The  Edwin  C.  Lewis  Company,  electrical  contractors,  of  Boston, 
have  established  an  office  in  the  Temple  Building,  Montreal, 
which  will  be  under  the  management  of  Mr.  Philip  Lahee,  who 
has  been  associated  with  them  for  the  past  ten  years. 
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The  eagerness  of  young  men    to  enter 
How  to  Become  an    .,         ,      .^  .      ,    ,        .  , 

Eiectiician  '"^  electrical   business  shows  no    signs 

of  abatement.  The  superintendent  of 
one  of  the  Canadian  electrical  manufacturing  companies 
states  that  he  receives  on  an  average  twenty  applica- 
tions per  week  from  youths  wishing  to  enter  the  factory 
as  apprentices.  These  applications  come  from  all  parts 
of  the  country.  Many  of  the  applicants  have  a  very 
indefinite  idea  of  the  work  which  they  will  be  called  on 
to  perform.  They  seem  to  think  that  an  electrical 
manufactory  is  a  place  where  a  large  amount  of  experi- 
mental work  is  done.  On  entering,  they  find  that  most 
of  the  work  is  purely  mechanical  and  by  no  means 
clean  ;  that  the  experiments  and  tests  which  are  made 
from  time  to  time  are  for  the  first  few  years  beyond 
their  comprehension  ;  that  they  are  confined  for  many 
hours  each  day  within  doors,  and  are  required  to  give 
close  application  to  whatever  work  may  be  given  them 
to  perform.  All  this  is  contrary  to  their  preconceived 
notions,  and  as  a  consequence  m.any  abandon  the  busi- 
ness and  turn  their  attention  to  something  else.  In  the 
opinion  of  the  above-mentioned  superintendent,  the 
best  preliminary  training  for  the  young  man  who  wishes 
to  work  his  way  up  in  the  electrical  business  is  two  or 
three  years'  experience  in  a  machine  shop. 
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The  Executive  Committee,  at  a  meeting 

Canadian  Electncal    ,,.       i.-u.  j-jj. 

.         .  held  a  fortnight  ago,  decided  to  accept 

Association.  &  &    »  r 

the  cordial  invitation  extended  by  the 
city  council  and  electrical  companies  of  Kingston  to 
hold  the  annual  convention  this  year  in  the  Limestone 
City.  This  decision  meets  with  the  approval  of  the 
members  and  friends  of  the  Association  in  Ottawa, 
which  was  to  have  been  the  place  of  meeting.  It  is  felt 
that,  owing  to  the  disorganized  condition  of  affairs  in 
that  city  at  present,  due  to  the  recent  disastrous  fire, 
the  convention  could  not  conveniently  be  held  there  this 
year.  As  will  be  observed  by  the  illustrations  and  de- 
scriptions appearing  in  this  number,  Kingston  is  an 
interesting  city.  Situated  in  close  proximity  to  the 
Thousand  Islands,  a  locality  famous  the  world  over  for 
its  natural  beauties  as  well  as  the  beautiful  and  unique 
character  of  the  summer  residences  erected  upon  the 
islands,  the  surroundings  as  well  as  the  city  itself  will 
repay  a  visit.  Kingston's  location,  midway  between 
Montreal  and  Toronto,  and  conveniently  reached  by  rail 
or  water  from  all  points  of  the  compass,  adds  to  its 
suitability  as  the  place  of  meeting,  and  should  assist  to 
ensure  a  large  attendance. 

The  programme  prepared  for  this  convention  is  one 
of  the  most  interesting  and  instructive  that  has  ever 
been  placed  before  the  members.  It  is  printed  in  detail 
in  another  column.  The  papers  cover  a  wide  range  of 
subjects  relating  to  various  departments  of  electrical 
work.  The  standing  of  the  authors  is  a  guarantee  that 
the  matter  of  these  papers  will  be  interesting  and  in- 
structive. This  being  the  case,  the  discussions  should 
be  full  and  profitable.  A  new  feature  will  be  introduced 
this  year  by  providing,  without  charge,  by  courtesy  of 
the  city  authorities  and  the  Kingston  Light,  Heat  and 
Power  Co.,  space,  current  and  labor  to  manufacturers 
who  may  wish  to  install  exhibits  of  electrical  appliances. 
A  cordial  invitation  is  given  to  manufacturers  and 
dealers  in  electrical  supplies  to  avail  themselves  of  this 
offer.  The  Kingston  Street  Railway  Co.  has  offered  to 
carry  free,  all  persons  wearing  the  Association  badge  and 


August,  1900 


GAJvIflDlAN     EbECTRlOHb     JMEWS 


to  supply  extra  cars  for  special  trips.  The  city  council 
have  appropriated  the  sum  of  $200  for  the  entertain- 
ment of  the  visitors,  and  have  appointed  a  committee  to 
assist  in  makmg  the  necessary  local  arrangements.  The 
city  council  chamber  has  been  placed  at  the  disposal  of 
the  Association  for  the  convention,  and  space  in  the  City 
Hall  for  exhibits.  An  afternoon  and  evening  trip  among 
the  Thousand  Islands  will  form  a  delightful  feature  of 
the  programme  of  entertainment. 

A  large  turnout  of  the  members  of  the  Association  is 
looked  for  at  this  convention.  A  cordial  invitation  is 
also  extended  to  persons  connected  with  any  branch  of 
the  electrical  industry  to  become  members  and  take 
part  in  the  approaching  convention.  During  the  last 
two  years  the  Association  has  done  valuable  service  in 
protecting  the  interests  of  electric  lighting  companies. 
Such  of  these  companies  as  are  not  already  represented 
on  the  membership  of  the  Association  should  now  make 
make  connection  with  it,  give  it  the  benefit  of  their 
support  and  ideas  and  assist  to  place  it  in  a  position  to 
exercise  still  greater  influence  in  behalf  of  electrical  in- 
terests. 


A  superficial  comparison  between    the 

The  Operation  of  Syn-       ..  (-.i  l  jr.u 

»k...».,.  M  .»  .      actron  of    the   synchronous  and   ot   the 
chronous  Motors.  -^ 

direct  current  motor  with  which  we  are 
all  so  familiar  generally  leads  to  the  view  that  they  are 
direct  opposites.  In  the  effects  produced  in  actual 
operation  in  many  respects  they  are,  but  in  the  prin- 
ciples involved  when  allowances  are  made  for  the  dif- 
ferent actions  of  direct  and  alternating  currents,  che  re- 
sults attained  are  seen  to  be  such  as  might  have  been 
expected.  The  practical  operation  of  the  direct  cur- 
rent motor  shows  that  it  possesses  high  starting  torque' 
that  it  may  be  run  at  any  desired  speed,  and  that  its 
current  consumption  varies  with  its  power  output.  On 
the  other  hand,  the  synchronous  motor  develops  small 
starting  torque,  it  runs  at  an  absolutely  unvarying 
speed,  which  is  fixed  by  the  generator  from  which  it  is 
driven,  and  can  exert  but  little  turning  effect  except  at 
that  fixed  speed,  and  its  output  in  power  is  frequently 
not  commensurate  with  the  current  input.  For  these 
reasons,  where  variable  speed  with  a  large  torque  is  re- 
quired, the  direct  current  motor  is  the  most  suitable, 
while  if  it  be  desired  to  have  an  absolutely  uniform 
speed,  the  synchronous  motor  holds  the  field.  These 
differences  in  action  are  due  primarily  to  the  pulsating 
character  of  the  current  supplied  to  the  synchronous 
motor  as  distinguished  from  the  pulseless  direct  current 
operating  the  direct  current  motor.  The  results  are 
that  while  in  the  direct  current  motor  there  are  two  E. 
M.Fs.,  the  impressed  and  counter  E.M.F.,  in  the  other 
there  are  three,  the  impressed,  counter  and  reactance 
E. M.Fs.  In  the  first  case  the  impressed  and  counter 
E.M.Fs.  act  in  opposite  directions  ;  in  the  second  they 
may  or  may  not  be  directly  opposite.  A  rise  of  voltage 
in  the  first  case  means  increased  speed,  in  the  second 
no  increase  of  speed,  but  an  increase  of  wattless 
current. 


Probably  the  most  instructive  method  of  comparing 
the  actions  of  the  two  motors  is  to  consider  the  action 
of  two  engine  driven  direct  current  dynamos  feeding 
into  the  same  set  of  bus  bars,  and  two  alternators 
under  similar  conditions.      If  in   either  case   the  drivinsr 


belt  be  thrown  off  one  machine,  it  becomes  a  motor 
driven  from  the  other.  In  the  case  of  the  direct  cur- 
rent machine  the  speed  drops  somewhat  until  the  coun- 
ter E.  M.F.  is  so  reduced  that  enough  current  enters  the 
motor  to  allow  it  to  overcome  its  own  friction,  and  if 
a  load  be  placed  upon  it  a  further  decrease  of  speed 
follows.  In  the  case  of  the  alternating  dynamo,  its 
speed  being  fixed  as  rigidly  as  if  it  were  geared  directly 
to  the  other  alternator  which  is  supplying  current  to 
the  bus  bars,  in  order  that  enough  current  may  flow  to 
operate  it  as  a  motor  it  drops  back  in  phase  behind  the 
impressed  E. M.F.,  but  not  enough  to  throw  it  out  of 
synchronism,  and  as  the  load  increases  so  does  the 
angle  of  lag  between  the  E.M.Fs.  In  case  the  load 
became  excessive,  say  three  or  four  hundred  per  cent, 
of  full  load,  the  motor  would  lose  synchronism  and  im- 
mediately come  to  rest  just  as  it  would  were  it  gear 
driven  and  the  teeth  of  the  gears  stripped  off".  Con- 
sidered in  this  way,  the  direct  current  motor  adjusts  its 
input  to  the  load  to  be  carried  by  change  of  speed, 
while  the  synchronous  motor  automatically  adjusts  the 
angles  at  which  its  three  E.M.P".  act  so  as  to  allow 
combined  pressures  to  force  enough  current  in  phase 
with  the  active  pressure  to  operate  the  load.  In  fact, 
the  synchronous  motor  is  in  every  respect  an  alternat- 
ing dynamo  and  uses  the  same  station  equipment  with 
the  addition  of  some  starting  apparatus  and  a  larger 
exciter.  In  operation  some  means  ol  starting  is  em- 
ployed, either  a  resistance  or  inipedence  to  keep  down 
the  rush  of  current  as  in  the  direct  current  motor 
starter,  or  by  using  a  compensator  which  is  a  trans- 
former with  a  variable  ratio  of  primary  to  secondary 
E.M.Fs.,  enabling  the  motor  to  start  on  a  low  voltage, 
which  is  then  gradually  increased  up  to  the  running 
pressure.  The  above  apparatus  is  used  where  the 
motor  is  not  required  to  start  under  full  torque,  but 
still  to  be  self  starting.  By  these  means  a  starting 
torque  of  about  25%  of  full  may  be  obtained  with  not 
much  more  than  full  load  in  amperes.  Where  the 
motor  has  not  enough  torque  to  start  from  rest  with- 
out assistance,  a  starting  motor  or  a  friction  clutch,  or 
both,  are  used,  the  main  motor  is  driven  to  synchronism, 
and  when  in  phase  opposition  to  the  supply  current  it  is 
thrown  in  as  a  motor. 


In  operation  a  few  points  may  be  noted  as  being 
peculiar  to  the  synchronous  machine.  The  speed  is  in- 
dependent of  the  voltage  applied,  but  the  torque  varies 
as  the  square  of  the  voltage,  so  that  the  pressure  of 
supply  should  be  kept  up  at  least  to  the  rated  volts  of 
the  motor,  and  preferably  higher.  Under  proper  con- 
ditions the  motor  may  operate  at  five  hundred  per  cent, 
over  its  rating  before  breaking  out  and  coming  to  a 
stand  still.  Where  the  motor  is  self  starting  it  should 
be  noted  that  when  starting  the  fields  are  subjected  to 
the  inductive  action  of  the  current  flowing  in  the  arma- 
ture and  become  practically  the  high  voltage  side  ot  a 
transformer,  and  while,  of  course,  the  field  circuit  is  not 
closed  under  the  condition  of  self  starting,  and  no  cur- 
rent can  Adw  in  them,  the  high  voltage  introduced  by 
induction  places  a  great  stress  on  the  insulation  of  the 
coils  to  ground.  To  obviate  the  danger  of  puncturing, 
the  fields  are  generally  arranged  to  be  cut  in  several 
places  by  a  switch  which  is  opened  when  starting. 
Probably  a  better  method  is  to  use  few  turns  on  the 
field  with  a  low  voltage  exciter  giving  large  currents  ; 
this  method  of  avoiding  the  trouble  depending,  of  course 
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upon  the  fact  that  the  voltage  induced  in  the  field 
coils  is  proportionate  to  the  number  of  turns  in  the 
coils. 


One  of  the  most  valuable  properties  of  the  syn- 
chronous motor  is  its  ability  to  overcome  the  lagging 
currents  on  the  lines  of  long  transmissions,  which  is  ac- 
complished by  raising  or  lowering  the  excitation.  The 
reasons  for  this  ability  to  operate  in  this  manner  will  be 
seen  when  it  is  remembered  that  the  impressed  E. M.F. 
is  dependent  upon  the  generator,  the  counter  E.M.F. 
upon  the  excitation  ot  the  motor,  and  the  reactance 
E.M.F.  upon  the  load.  The  first  being  thus  fixed  and 
the  latter  usually  out  of  the  control  of  the  motor  opera- 
tor, leaves  the  counter  E.M.F.  available  for  regulating 
the  lines.  As  this  counter  E.M.F.  depends, just  as  in  a 
dynamo,  upon  the  speed  and  the  excitation,  and  as  the 
first  in  the  case  of  the  synchronous  motor  is  fixed,  a 
variation  in  the  exciting  current  might  be  expected  to 
produce  various  results  depending  upon  that  excitation, 
and  this  is  found  to  be  the  case.  If  the  exciting  cur- 
rent be  varied  while  the  motor  is  running  under  steady 
load,  it  will  be  found  that  at  one  point  the  input  of  cur- 
rent to  the  motor  terminals  is  a  minimum,  and  that  as 
the  excitation  is  either  raised  or  lowered  within  limits. 


NEW  DESIGN  FOR  A  COMPOUND  DUPLEX  PRESSURE 
PUMP. 

The  illustration  given  herewith  is  for  a  compound  duplex 
pressure  pump  to  develop  a  maximum  pressure  of  700  lbs. 
per  sq.  in. 

The  liquid  end  is  of  the  end  packed  trombone  style  ,  the  cylin- 
ders being  made  of  special  metal.  Mounted  thereupon  are  sep- 
arate chambers  for  the  location  of  the  valves  ;  chambers  are  also 
constructed  of  special  metal  and  designed  with  a  view  6f  facilitat- 
ing quick  access  for  the  inspection  ot  the  valves. 

The  valves  are  of  the  hydraulic  pattern,  made  of  steel  and 
guided  from  below.  An  extension  piece  is  provided  for  support- 
ing the  water  plunger,  and  an  approved  adjustment  device  pro- 
vided therefor. 

The  water  end  is  moimted  on  heavy  supporting  colimins.  An 
engine  of  the  transposed  cylinder  type  is  furnished,  giving  free 
access  to  all  steam  pistons  without  dismantling  the  pump. 

The  outside  valve  adjustment  is  a  feature  of  this  design.  Fur- 
ther particulars  regarding  this  style  of  pump  can  be  obtained  from 
the  manufacturers,  The  Stilwell-Bierce  &i  Smith-Vaile  Co.,  278 
Lehman  street,  Dayton,  Ohio,   U.  S.  A. 


ANNUAL  REPORT  OF  ROYAL  ELECTRIC  COMPANY. 

The  seventeenth  annual  meeting  of  the  Royal  Electric  Company 
was  held  in  Montreal  on  July  J7lh,  at  which  the  chief  business 
was  the  reception  of  the  annual  report.     The  report  in  part  stated: 

The  gross  amount  to  credit  of  revenue  accounts  for  the  year 
aggregated  $1,519,91  1.76  ;  the  gross  amount  to  debit  of  revenue 
accounts  for  the  year  aggregated  $921,980.27  ;  leaving  a  balance 
of  $597,931.49  ;  from  this  is  to  be  deducted  :  Interest  and  fixed 
charges  to  the  sum  of  $41,239.06  ;  leaving  a  net  profit  for  the  year 
of  $556,692.43.  Of  this  net  profit  the  sum  of  $300,000  has  been 
realized  out  of  the  investment   in  the  Chambly  Manufacturing  Co. 

Out  of  the  above  earnings  there  have  been  declared  four 
quarterly  dividends  of  two  per  cent,  each,  to  the  total  amount  of 
$157,026.14,  leaving  the  sum  of  $399,666. 29. 


Smith-V'aile  Compound  Duplex  Pressure  Pump. 


the  current  required  to  operate  the  motor  is   increased. 


As  the  heating  of  the  motor  is  dependent  upon  the 
current  taken,  independent  of  whether  this  is  useful  or 
wattless,  that  point  of  excitation  is  usually  selected 
which  gives  the  lowest  current  reading  of  motor  input. 
In  some  cases,  however,  where  it  is  advisable  to  over- 
come the  inductive  drop  in  long  lines,  the  excitation 
may  be  increased  so  that  the  counter  E.M.F.  becomes 
greater  than  the  impressed,  when  the  motor  acts  as  a 
condenser,  and  gives  leading  currents  to  the  lines. 
Where  a  load  of  induction  motors  at  the  end  of  a  long 
line  gives  a  large  inductive  drop  owing  to  the  wattless 
currents  flowing,  a  large  synchronous  motor  over  ex- 
cited will  be  found  to  help  out  the  transmission  by  sup- 
plying leading  current  to  counteract  the  wattless,  but  it 
must  not  be  forgotten  that  as  the  capacity  of  the  syn- 
chronous motor  is  limited  by  the  currents,  whether 
active  or  wattless,  which  flow  in  its  windings,  it  cannot 
be  called  upon  for  help  to  the  others  if  it  be  already 
loaded  to  its  capacity  by  its  own  load.  Fortunately  for 
the  type,  when  the  excitation  is  set  at  any  load  so  that 
the  motor  will  operate  with  a  power  factor  of  one,  or  in 
other  words  consume  the  least  current  for  that  particu- 
lar load,  any  change  of  load  will  not  be  found  to  affect 
the  required  excitation  quality.  In  other  words,  the  ex- 
citation once  set  will  be  suitable,  generally  speaking, 
for  any  load  within  the  capacity  of  a  good  type  of  motor. 


During  the  year  expenditures  have  been  made  for  additions  to 
the  plant  of  the  company,  as  follows  :  To  the  factory  and  its 
equipment,  $37,458.51  ;  to  the  lighting  stations,  lines  and  instal- 
lations and  general  construction,  $135,106.34  ;  making  a  total  of 
$172,564.85. 

The  total  net  increase  added  to  and  connected  with  the  alter- 
nating current  system  during  the  year  was  the  equivalent  of  14,460 
incandescent  lamps  of  16  candle  power  each,  and  2,176  horse  power 
capacity  in  motors.  The  volume  of  business  in  the  city,  as  well  as 
many  orders  for  electrical  machinery  and  apparatus  manufactured 
by  the  company,  has  been  very  satisfactory  and  gratifying. 

The  directors  have  made  arrangements  with  the  Chambly 
Manufacturing  Company,  which,  subject  to  your  approval,  will 
enable  your  company  to  contain  and  control  the  whole  of  the  power 
produced  by  that  company  on  the  Richelieu  river,  and  to  dispose 
of  the  stock  and  bonds  which  it  now  owns  in  that  company  upon 
advantageous  terms  ;  the  whole  in  lieu  of  the  contract  now 
existing. 

The  agreement  with  the  Chambly  Manufacturing  Company 
regarding  the  purchase  of  power  was  ratified.  The  terms  of  this 
agreement  extend  over  a  period  of  fifty  years,  and  at  the  end  of 
that  time  the  whole  reverts  to  the  Chambly  Manufacturing  Com- 
pany. The  Royal  Electric  Company  is  to  pay  fifteen  dollars  per 
horse  power  for  the  first  15,350  horse  power,  and  for  all  in  excess 
of  that  amount  at  the  rate  of  ten  dollars  per  horse  power. 

The  following  were  elected  directors  of  the  company  for  the 
coming  year  :  Rodolphe  Forget,  J.  A.  L.  Strathy,  J.  R.  Meeker, 
H.  B.  Rainville,  George  Caverhill,  James  Wilson,  F.  C.  Henshaw. 
At  a  subsequent  meeting  of  the  board,  Mr.  Forget  was  appointed 
president,  and  Mr.  James  Wilson  vice-president. 

In  answer  to  a  question,  Mr.  Browne  stated  that  about  12  per 
cent,  of  the  power  will  be  lost  in  transmission  from  Chambly.  The 
Chambly  company  reserve  the  right,  if  the  Royal  Electric  do  not 
exert  themselves  to  obtain  customers,  to  canvass  themselves  ;  but 
not  to  sell  at  a  lower  price. 


If  not  already  a  member  of  the  Canadian  Electrical  Association, 
you  are  invited  to  join  the  organization  and  participate  in  the  ap- 
proaching convention  at  Kingston,  which  will  afford  opportunity  to 
make  new  acquaintances,  renew^  old  ones,  and  store  up  a  stock  of 
valuable  information  and  enjoyment. 
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PLYMOUTH  CORPORATION  ELECTRIC  WORKS. 

BV     liUKCHAM    HaKDIM,. 

The  ceremony  of  opening  the  Pljmouth  Corporation  Electric 
Works  at  Prince  Rock,  and  the  inangfuration  of  electric  tram- 
ways, took  place  September  22nd  last.  Plymouth  was  the  first 
town  in  England  to  be  incorporated  by  Act  of  Parliament,  and 
was  equally  the  first  city  to  design  an  electrical  plan'  combining 
both  lighting  and  power.  The  business  of  the  corporation  has 
had  so  rapid  a  growth  that  within  six  months  of  commencing 
operation  a  contract  has  been  placed  which  will  double  the  supply 
of  current. 

The  power  plant  is  built  on  corporation  land  at  Pnnce  Rock, 
on  the  Cattewater,  the  estuary  of  the  river  Plym.  Three  Lan- 
cashire boilers,  rated  at  350  horse-power  each,  furnish  steam  ; 
they  are  operated  at  a  pressure  of  130  pounds,  but  are  con- 
structed for  a  working  pressure  of  160  pounds  to  obviate  reduc- 
ing the  working  pressure  as  the  boilers  become  old.  Welsh  coal 
is  delivered  by  steamer  to  the  wharf  alongside  the  power  house, 
and  a  branch  of  the  London  and  South  Western  Railway  runs  in 
front  of  the  works,  which  are  thus  supplied  with  ample  accommo- 
dation both  by  land  and  water.  Mechanical  cokeing  stokers  are 
fitted  to  each  boiler,  and  a  complete  system  of  coal  handling 
arrangements  conveys  the  supply  of  fuel  mechanically  from  the 
coal  stores  to  the  furnaces.  An  electric  motor  operates  the 
mechanical  stokers.  An  economizer  of  236  tubes  has  been  erect- 
ed beside  the  boilers.  A  cast  iron  tank  holding  28,000  gallons, 
upon  the  roof  of  the  coal  store,  is  fed  by  a  three  inch  pipe  from 
the  town  mains,  the 
supply  of  water 
being  paid  for  at 
2d.  (four  cents)  per 
thousand  gallons. 
Alongside  the  power 
house  there  wil] 
shortly  be  con- 
structed a  refuse 
destructor  for  the 
town  garbage.  The 
electricity  commit- 
tee of  the  Corpora- 
tion will  pay  the 
works  committee, 
who  are  responsible 
for  the  destructor, 
at  the  rate  of  one 
farthing  (  one-half 
cent)  per  k.w.  hour 
of  electric  energy 
produced.  This 
arrangement  will 
make  a  consider- 
able saving  in  the 
cost  of  fuel    for   the 

electricity    works,  and    will   give  over  $7,500  a  year  to  the  credit 
of  the  destructor. 

The  generating  machinery  is  contained  in  a  bvilding  construct- 
ed principally  of  limestone.  The  spacious  and  lofty  machinery 
room  is  designed  to  accommodate  further  units  than  are  at 
present  erected.  The  lighting  and  power  plant  are 
coupled  together  in  a  somewhat  ingenious  manner.  The 
electrical  equipment  of  the  tramways  was  carried  out  by  the 
Westinghouse  Electric  Company,  Limited.  Illustration  Xo.  1 
shows  two  sets  of  generators,  each  unit  consisting  of  a  high  speed 
compound  engine  of  150  h.  p.  and  275  r.  p.  m.,  direct  coupled  by 
means  of  a  friction  clutch  to  an  alternator  of  100  k.  w.,  and  also 
to  a  Westinghouse  direct  current  generator  of  100  k.  w.,  both 
being  on  the  same  side  of  the  steam  engine.  The  engine  is  cap- 
able of  driving  either  the  alternator  or  the  generator  at  full  load, 
or  both  at  half  load,  or  each  one  in  such  proportion  as  the  calls  for 
alternating  or  direct  current  may  require. 

.\  storage  battery  of  260  Tudor  cells  is  in  parallel  with  the 
generator.  During  the  day  the  engine  can  be  run  at  full  load, 
the  alternator  supplying  whatever  small  amount  of  current  is  re- 
quired for  lighting,  and  the  generator  supplying  direct  current 
for  the  tramways.  The  storage  battery,  in  parallel  with  the 
generator,  provides  for  any  heavy  demand  for  the  tramway  ser- 
vice, any  current  beyond  the  needs  of  the  tramway  line  being 
stored  by  the  battery.  By  this  means  a  practically  constant  load 
is  kept  upon  the  engines,  and  the  cells  of  the  battery  are  con- 
tinually being  charged Jor  are  discharging,  according  to  the  de- 
mand   of  the  circuit. 


Fig.   1.  — 100  K.  w.   Westinghoise  Direct  Cirrent  Genhk 


During  the  evening  the  demand  for  current  for  lighting  pur- 
poses increases,  and  the  supply  of  current  for  the  tr.imway  line  is 
gradually  taken  off  the  generator  and  supplied  by  the  battery, 
leaving  the  engine  free  to  drive  the  alternator  at  full  load  for 
lighting.  After  midnight,  when  the  lighting  circuits  are  virtually 
closed  and  the  cars  have  ceased  running,  the  generator  is  driven 
at  full  load  for  charging  the  batiery,  imtil  six  o'clock  m  the  morn- 
ing, when  the  cars  again  commence  to  run. 

The  power  house  also  contains  two  200  k.  w.  alternators, 
supplying  current  for  lighting,  driven  at  250  r.  p.  ni.,  and  a  20 
k.  w.  booster,  motor  driven,  used  in  series  with  the  D.  C.  gener- 
ator so  that  the  bus-bar  pressure  need  not  be  raised.  The  boos- 
ter generator  is  so  arranged  that  when  the  demand  for  current  is 
equal  to  the  output  of  the  generator,  the  battery  will  neilluT 
charge  nor  discharge.  When  the  line  current  is  less  than  the 
output,  the  booster  will  aid  in  the  charging  of  the  cells.  When 
the  line  current  is  greater  than  the  output,  the  booster  will  add  a 
pressure    to  the  battery  circuit  and  thus  help  it  to  discharge. 

Between  each  ot  the  engines  and  the  alternators  and  Westing- 
house generators  shown  in  the  illustration,  is  a  special  shaft 
coupling,  so  that  the  engine  can  be  disengaged  %vhen  desired. 
The  use  of  ihe  clutch  enables  the  generator  and  alternator  to  be 
used  independently  of  the  engine.  On  Sundays  when  no  cars 
run,  the  generator  is  operated  as  a  motor  from  the  storage  battery, 
driving  the  alternator  for  whatever  light  load  there  may  be. 
Similarly,  the  alternator  can  be  run  as  a  synchronous  motor  from 
either  of  Ihe  other  alternators  in  the   station,  and  the  D.  C.    gen- 

eratorusedeitherfor 
charging  the  bal  tery 
orfortramwaj-  work 
with  the  battery  in 
parallel.  This  plant 
was  designed  some 
two  years  ago,  bul  if 
it  were  designed  to- 
day, according  to 
the  latest  Westing- 
house practice  in 
the  United  Slates, 
instead  of  separate 
alternators  and 
generators,  a  com- 
bination A.C.-D.C. 
generator  would  be 
employed. 

The  storage  bat- 
tery consists  of  260 
Tudor  cells,  of  600 
ampere  hours  ca- 
pacity, the  maxi- 
mum discharge  rate 
being  200  amperes. 
The  Tudor  Com- 
pany maintain  the  battery  under  guarantee  for  ten  years 
at  a  rate  of  five  per  cent,  on  the  original  cost.  The  contract 
stipulates  that  at  any  time  within  twelve  hours  of  being  fully 
charged,  the  battery  must  give  its  full  specified  capacity  of  600 
ampere  hours  without  Ihe  voltage  per  cell  falling  below  1.85  volts. 
The  power  house  is  equipped  with  three  switchboards  for  Ihe 
lighling  and  power  circuts,  which  are  erected  on  a  gallery  upon  two 
sides  of  the  machinery  room.  The  alternating  current  switchboards 
is  of  the  ordinary  pattern,  arranged  on  the  single  pole  principle. 
The  direct  current  tramway  switchboard  is  of  the  usual  Westing- 
house design,  being  shown  in  Fig.  2,  and  is  fitted  with  instruments 
for  controlling  and  regulating  the  current.  The  regulating  resis- 
tances are  fixed  in  a  room  immediately  under  the  s  with  board  recess. 
The  length  of  the  Iramway  lines  already  opened  is  3  i/io  miles, 
running  from  the  Theatre  Royal  to  Prince  Rock,  but  this  is  only 
a  pan  of  the  projected  line.  Extensions  are  being  made  to  Hyde 
Park,  at  Mutley,and  from  the  Market  Place  to  Complon,  passing 
through  the  residential  district  of  Mannaniead,  and  later  on  will 
be  further  extended  to  Pounds  and  Lipson.  Now  that  these 
additional  lines  are  approaching  completion,  the  present  type  of 
combination  generators  will  not  be  continued,  but  there  will  be 
installed  a  steam  driven  direct  current  Westinghouse  generator 
of  500  k.  w.,  a  battery  for  1700  ampere  hours  at  Compton,  a  36 
k.  w.  booster,  and  a    200  k.  w.  motor  alternator. 

Five  direct  methods  of  carrying  the  overhead  wires  have  been 
employed  to  suit  the  character  of  the  road.  Owing  to  Ihe  great 
number  of  telegraph  and  telephone  wires,  guard  wires  have  been 
used  for  more  than  half  the  route,  which  rather  distracts  from  Ihe 
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exceptional  anisiic  appearance  of  ihe  overhead  conslruclion. 
Tlie  poles  are  three  sectional,  wilh  S.  S.  S.  joirils,  of  7  inches, 
6  inchi's  and  5  inches  outside  diameter,  wilh  heavier  poles  of 
8  inches,  7  inches  and  6  inches  diameter  at  curves.  There  are  a  few 
sing-le  tube  poles,  S  inches  in  diameter  for  half  way  and  then 
l.ipering-  to  6  inches  al  Ihe  top.      .^rc  lamps  are     fixed  on    ihe  lop 


Fig.  2. — Westinc.hoi'se  Switlhboard. 

of  alternate  poles  in  a  number  of  ihe  streets,  and  where  possible 
on  alternate  sides  of  the  street,  a  fiddle  bow  suspension,  between 
the  ears,  holding  tlie  wires,  has  been  fitted  to  avoid  oscillation  of 
the  lamps.  The  line  is  divided  into  54  mile  sections,  according 
to  Ihe  English  Board  of  Trade  requirements,  and  insulated  in  the 
usual  manner.  Of  the  section  boxes,  two  have  been  very  neally 
buill  into  the  walls  of  the  Corporation  building.  They  contain 
four  switch  fuses,  lightning  arrester,  telephone  and  wire 
terminals. 

The  motor  cars  have  a  seating  capacity  for  twenty  inside  and 
twenly-two  outside.  Each  car  is  fitted  with  two  Westinghouse 
No.  46  motors,  giving  1,000  pounds  tractive  effort,  at  eight  miles 
an  liour.  The  controllers  are  of  the  Westinghouse  series  paral- 
lel type,  with  graded  brake.  Perfect  control  is  kept  over  the  car 
by  putting  the  two  motors  in  parallel,  and  by  connecting  them  by 
a  variable  resistance,  if  necessary  lo  the  extent  of  short  circuiting; 
the  motors.  This  brake  has  been  working  very  satisfactorily. 
The  tracks  are  double  nearly  all  the  way.  The  rails  are  grooved 
girder  section,  92  pounds,  30  feet  in  length.  The  extensions  are 
laid  with  sixty  foot  rails.  Each  joint  is  bonded  with  three  No.  000 
Chicago  bonds,  30  inches  long.  The  lests  of  the  conductivity 
have  given  most  satisfactory  results.  Probably  no  more  difficult 
piece  of  tramway  equipment  has  yet  been  completed  in  England, 
since  the  three  miles  already  laid  is  through  tortuous  and  narrow 
streets  with  extremely  sharp  curves. 

The  combination  of  supplying  both  light  and  power  from  Ihe 
same  units  enables  the  Corporation  to  fix  a  low  price  for  tractive 
purposes  and  for  lighting  circuits.  In  fact,  Mr.  Rider,  the  elec- 
trical engineer  of  the  Plymouth  Corporation,  in  a  speech  made  at 
the  opening  ceremony,  staled  that  the  prices  charged  were  the 
lowest  that  had  ever  been  offered  al  the  opening  of  any  electricity 
works.  The  tramway  is  charged  3)^  pence  (seven  cents)  per 
unit  up  lo  150,000  units  per  annum;  beyond  this  figure  there  will 
be  a  reduction  in  price.  The  contemplated  extensions  to  tram- 
way lines  will  necessitate  some  600,000  units,  the  price  for  which, 
it  is  estimated,  will  be  reduced  to  2.3  pence  (under  five  cents)  per 
unit.  The  price  for  lighting  for  private  customers  is  4J4  pence 
(nine  cents)  per  unit,  and  the  same  rate  has  been  made  for 
public  lighting.  The  charge  for  an  arc  lamp,  including  cost  o' 
cleaning  and  maintenance,  for  one  year  is  ;i^  16  ($77.00).  Accord- 
ing to  Mr.  Rider,  the  cost  of  electric  lighting  in  Plymouth  is 
about  double  that  of  gas,  but  the  former  gives  about  twenty 
times  as  much  illumination  as  the  latter,  so  that  in  effect  the 
public  by  using     electricity    obtain    ten     times  as    much  value  for 


llu'ir  money.  Tweni)-oTR'  miles  of  mains  have  been  laid  on  the 
three  wire  system  of  distribution,  and  a  large  number  of  houses 
and  stores  are  being  connected  up.  At  the  dale  when  Ihe  pl.int 
was  started,  connections  had  been  made  for  5,000  lamps,  and 
applications  in  hand  showed  that  Ihis  number  would  be  increased 
to  8,000  before  the  end  of  the  winter. 

The  expectations  of  the  resident  engineer  appear  to  have  been 
more  tlian  realized,  since  the  demand  for  current  has  already- 
outrun  the  station  capacity,  and  a  contract  has  been  placed  wilh 
ihe  British  Westinghouse  Electric  &  Manufacuiring  Company  for 
a  500  k.  w.  direct  current  550  volt  engine  type  generator,  lo  be 
direct  connected  to  a  steam  engine  running  al  330  r.  p.  m.  Two 
boilers  of  350  h.    p.  each  will  be  added  lo  the    present  equipment. 

For  Ihe  summer  railway  traffic  fourteen  new  cars  are  being 
built,  lo  be  equipped  wilh  Westinghouse  No.  46    railway    motors. 


The  telephone  exchange  al  St.  John,  N.B.,  is  to  be  thoroughly 
modernized,  at  a  cost  of  upwards  of  $100,000. 

The  Vernon,  Nelson  and  Koolenay  Telephone  Company  are 
extending  a  line  from  Kootenay  to  the  B.  C.  Mines. 

The  electric  railway  from  Quebec  cilv  to  .Sie.  Anne  de  Beaupre, 
built  by  the  Quebec  Riilway  &  Lighting  Company,  is  about  to  be 
opened. 

The  Bell  Telephone  Compiny  have  just  put  down  an  under- 
groimd  cable  on  Portage  avenue,  Winnipeg,  said  10  be  the  largest 
yet  used  in  Canada. 

The  Bell  Telephone  Company  have  recently  completed  a  copper 
metallic  line  from  Three  Rivers  to  Shawinigan  Falls  anil  Grand 
Mere,  Que.,  thus  connecting  those  places  wilh  Montreal,  Toronto 
and  other  large  cities. 

The  T.  Ellon  Company,  Toronto,  have  placed  an  order  wiih 
the  Canadian  General  Electric  Company  for  two  225  kilowali, 
125  volt  direct  current  generators.  These  will  be  direct  driven  by 
Robb  engines.  The  installation  when  completed  will,  with  one 
exception,  be  the  largest  Isolated  plant  in  Ihe  nominion,  the  oilier 
being  that  of   the  Montreal  Cotton  Company  at   X'alleyfield,  Que. 


It  is  expected  thit  there  will  be   a   number  of  interesting  exhibits 
of  electrical  and  kindred  appliances  in   connection   with  the   annual 


Fig.  3. — Westinghoise  500  k.  \v.   Direct  Cirre.nt 
Gener,\tor — 500  Volts. 

convention  of  the  Canadian  Electrical  Association  to  be  held  at 
Kingston  on  the  29th,  30th  and  3Jst  inst.  Spare,  current  and  labor 
for  this  purpose  are  supplied  free  of  charge  to  manufacturers  and 
dealers. 
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OTTAWA   EXCHANGE  OF    THE  BELL  TELE- 
PHONE COMPANY. 

On  April  12th,  1900,  the  lines  of  the  Bell  Telephone 
Company's  subscribers  in  Ottawa  were  transferred  from 
the  old  switchboard  to  a  new  one  of  the  most  recent 
type.  The  work  necessitated  by  this  transfer  had  been 
going  on  for  over  twelve  months,  during  which  time 
every  line  in  the  exchange  system  had  been  entirely  re- 
built, giving  all  subscribers  metallic  circuits  of  copper 
and  phosphor-bronze   wire. 

All  lines  entering  the  company's  building  on  Queen 
street  come  i.i  in  cables  through  the  basement  from 
the  street  underground  system.  These  cables  vary  in 
size  from  those  containing  50  pair  of  wires  to  large 
ones  of  200  pair  capacity.  The  underground  system 
has  been  greatly  extended  during  the  past  year,  until  at 
present  there  are  about  3,000  miles  of  telephone  wires 
underground  in 
the  city  of  Ot- 
tawa. From  the 
basement  the 
cables  are  carried 
up  a  chute  to  an 
iron  distributing 
frame  in  which 
changes  of  the 
location  of  the 
terminals  of  the 
lines  are  made 
and  from  which 
all  testing  is 
done.  Here  the 
cables  are  ter- 
minated in  rub- 
ber-covered wire 
ends,  which  are 
attached    to    the 

protecting  arresters  put  into  the  line  circuit,  to  prevent 
injury  to  the  apparatus  should  an  abnormal  current  of 
sufficient  strength  to  do  harm  be  conducted  on  to  the 
line  wires.  From  the  main  distributing  frame  the  lines 
are  carried  in  small  20  pair  flexible  cables  to  the  inter- 
mediate distributing  frrme,  a  structure  similar  in  con- 
struction to  the  main  distributing  frame  and  from  which 
cables  are  led  direct  to  the  switchboard.  Connected  to 
the  intermediate  frame  is  a  relay  rack  on  which  are 
mounted  the  relays  which  control  the  various  lamp 
signals  on  the  switchboard. 

The  necessary  current  for  the  operation  of  the  switch- 
board and  for  the  subscribers'  transmitters  (this  being 
a  common  battery  or  central  energy  system  in  which 
local  batteries  at  subscribers'  stations  are  done  away 
with,  and  all  instruments  are  operated  by  one  large 
battery  at  the  central  office)  is  furnished  by  a  battery  of 
eleven  type  "  G  15  "  chloride  storage  cells  having  a 
capacity  of  about  1,200  ampere  hours.  For  charging 
this  battery  two  Western  Electric  dynamos,  direct 
coupled  to  motors  of  the  same  make,  are  provided  ; 
one  motor  being  run  from  a  500  volt  circuit  and  the 
other  a  250  volt  circuit,  thus  giving  an  alternate 
charging  machine  in  case  of  a  break-down,  either  of  the 
motor-generators,  or  of  either  of  the  outside  power 
circuits. 


Bell  Telehhone  Exch.^nge,  Ottawa — Machines  and  Power  Switchboard. 


Two  dynamotors  to  furnish  current  (or  ringing  ihe 
subscribers'  bells  are  provided  and  arranged  to  be  rim 
from  the  storage  battery.  The  switches,  protectors, 
measuring  instruments,  etc.,  used  in  connection  with 
the  power  plant  are  mounted  on  a  marble  switcboard 
in  a  convenient  location  near  the  machine,  and  large 
mains  carry  the  current  from  this  switch  to  bus-bars, 
which  are  mounted  on  a  marble  panel  in  the  operating 
room,  and  from  which  panel  leads  are  cirried  to  the 
various  sections  of  the  switchboard.  Piolecilng  fuses 
are  also  mounted  on  this  panel. 

The  last,  but  by  no  means  the  least  important  piece 
of  apparatus  in  the  exchange,  is  the  switchboard  itself. 
This  is  radically  different  in  its  mode  of  operation, 
though  not  in  its  appearance,  from  any  other  of  the 
older  types  of  switches.  Formerly  it  was  necessary, 
when  a  subscriber  wished  to  call  the  central  office,  tor 
him  to  ring  the  bell  on  his  instrument,  thus  operating 
an  annunciator  in  the  central  office  ;  he  then  removed 
his  telephone  from  the  hook  and  waited  for  the  operator 
to  answer  ;  it  was  necessary  for  the  operator  to  restore 
this  annunciator  by  hand.     When  the  conversation  was 

completed,  the 
subscriber  rang 
off  (perhaps),  dis- 
playing another 
signal  similar  to 
the  annunciator, 
upon  which  the 
operator  listened 
in  on  the  line 
to  see  if  the  con- 
versation was 
finished  or  if 
another  connec- 
tion was  wanted. 
On  account  of  a 
great  many  sub- 
cribers  not  ring- 
ing properly,  it 
was  necessary,  in 
order  to  give 
good  service,  for  the  operator  to  come  in  on  the  line  occa- 
sionally to  see  if  the  subscriber  called  for  had  answered, 
or  ascertain  if  the  conversation  was  completed,  without  a 
disconnect  signal  being  sent  in.  This  gave  rise  to  the 
more  or  less  annoying  questions  to  the  operator,  "Have 
they  answered  ?  ",  "  Are  you  finished  ?  "  etc. 

The  present  system  is  designed  to  obviate  all  this. 
A  subscriber  signals  the  central  office  by  removing  his 
telephone  from  the  hook,  which  act  lights  a  small  in- 
candescent lamp  in  front  of  the  operator  at  the  central 
office.  Before  her  are  a  number  of  pairs  of  cords  and 
keys  similar  to  the  usual  operator's  equipment,  but 
with  the  addition  of  a  small  incandescent  lamp  con- 
nected in  the  circuit  of  each  cord  of  the  different  pairs. 
The  operator  answers  the  subscriber  by  inserting  a  plug 
into  a  jack,  or  connecting  point,  immediately  above  the 
.signal  lamp  ;  by  so  doing  the  line  lamp  is  extinguished. 
The  other  cord  of  the  circuit  is  then  inserted  into  the 
connecting  jack  of  the  line  called  (or  and  the  subscriber 
is  rung  up  in  the  usual  way.  Until  he  answers  by 
removing  his  telephone  from  the  hook  the  lamp  con- 
nected with  the  cord  circuit  remains  lit,  being  a  signal 
to  the  operator  that  the  subscriber  has  not  answered 
and  that  she  is  to  continue  ringing  until  he  does  so. 
When  both  lamps  in  the  cord  circuit  are  out,  it  signifies 
to  the  operator  that    the  conversation    is    in    progress. 
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When  both  lamps  light,  it  is  a  positive  signal  to  the 
operator  that  both  subscribers'  telephones  are  on  the 
hook  and  that  the  conversation  is  completed.  When 
one  or  both  lamps  flash  intermittently,  it  shows  that 
one  or  both  the  subscribers  are  moving  the  switch 
hooks  of  their  telephones   for  the   purpose  of    attracting 


TELEGRAPHY  IN  THE  ATLANTIC. 

iMr.  F.  A.  Hamilton,  li.E.,  ot  Hilif.ix,  X.  S.,  has  recently  com- 
pleted his  coinmisbion  by  the  Commercial  Cable  Company  in  con- 
nection with  the  laying  of  a  cable  from  Canso,  N.  S.,  to  New 
York.  In  an  interesting  communication  to  the  Electrical  News, 
Air.  Hamilton  says  : — 

"I  am  now  testing  the  new  Canso-New  York    cable  during  the 


Self' 
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her  attention.      When    a  conversation    is    started,     it  is      gaurantee  period,  likewise  the  Canso-Azores  cable    recently   laid 

by  the  "Faraday."  This  is  an  eventful 
year  in  respect  to  .\llantic  telegraphy. 
Besides  the  last  mentioned  cable  laid 
by  the  Sienems  Bros.,  Ltd.,  from  their 
ship  the  "Faraday,"  the  India  Rubber 
&  Gutta  Percha  Company,  with  ilie 
"Silvertown,"  have  laid  Ihe  section 
which  I  am  now  testing.  This  cable  is 
H95  nautical  miles  in  length,  and  was 
paid  out  between  July  loth  and  July 
21st.  Then  there  is  the  German  cable 
now  about  to  be  laid  by  the  S.  S. 
"Anglia,"  belonging  to  the  Telegraph 
Construction  and  Maintenance  Co.  .All 
tliese  companies'  works  are,  as  you 
know,  on  the  Thames.  The  "Silver- 
town"  is  the  oldest  ship  of  the  three. 
She  was  built  by  Mitchell  &  Co.,  of 
Newcastle,  one  year  before  the  "Fara- 
day," and  is  the  larger  vessel  of  the 
two.  The  latter  vessel  was  built  in  the 
same  stocks.  The  ".\nglia"  is  the 
latest   addition  to  the    great    telegraph 

unnecessary  for  an  operator  to  cut  in  on  the  line  for  fleet  of  the  world.  She  is  expected  to  arrive  in  New  York  on 
I  u  .u-        •     »  •..       1  n       1  •  Ill's  ninth  of  .August. " 

any  purpose,   unless  she  sees  this    intermittent  flashing^  vi^   h,,„i,       i  .1      u  ■  .    .  u       ,     t-   c-    ^ 

,  ,  .  .  "^  Mr.  Hamilton   has     recently     been     appointed  by     the  L  .  S.  A. 

of  the    lamp  ;    in     this     way,     interruptions     to     the     sub-        Signal  Corps  to  accompany    an  expedition  to  the   Phillipines,  and 

scribers-  conversations    are  reduced   to  a   minimum  and      HuT,re%'^r'?nn,rr./'''''V'°''T,""'"'l'' n^'f  ""  k*"^  .^'""P'-'i""  °f 

Ins  present    contract.       He  will    probably  be    absent     about     two 

the  greater  part  of   an    operator's  work    is   done  by  the      months. 

eye,  rather  than  the  ear,    making  her  work   simpler  and 

,  ,  _,  ,  I      •  ■    r  ''^'^"^    Manhattan    General  Construction  Co.,  of  Newark,  N.  J., 

less  arduous.      The  general  result   is  a  more  satisfactory       advise  us  that  although  midsummer   is  usually   a  dull   season  for 
service  all  round.  ^''<^  lamp  business,   their  orders  for  July,  igoo,  exceeded  those  for 

„,       ,  J.  ,1  1         ji    J  .    1  .  ^"y  °"^  month  in  their  experience,  extending   over  the  past  seven 

The  long  distance  calls  are  handled  at  special  sections        years.      The   Manhattan    Serie?    A.    C.    System   is  being  adopted 
of   the     switchboard     in     a     manner     very     similar    to  the        very  rapidly,  a  few  of  the  orders    dosed  recently  being  :      Evan- 
,,       ,     ,  .,      J       ,  ,,  I,       1     ■  .         ,     ,  ston  Electric  Ill'g  Co.,    Evanston,    III.,    211  lamps;    Fairport  Elec- 

melhod  described  above  ;  all  calls  being  timed  by  a  trie  Co.,  Fairport,  N.  V.,  60  lamps  ;  \V.  M.  Sheehan  &  Co.,  Wap- 
special  recording  machine,  called 
a  calculagraph,  which  reduces 
errors  in  time  record  to  a  mini- 
mum. New  sets  are  now  being 
installed  in  all  subscribers'  sta- 
tions, and  by  the  time  this  work 
is  completed,  the  city  of  Ottawa 
will  have  a  telephone  equipment 
and  service  not  surpassed  by  any 
city  in  America. 

With  the  exception  of  the  stor- 
age cells,  charging  and  ringing 
machines,  lamps,  and  cable,  all 
apparatus  used  in  the  exchange 
and  subscribers'  stations  was 
manufactured  by  the  Northern 
Electric  &  Manufacturing  Co., 
Montreal. 

The  plant  was  installed  under 
the  direction  ot  the  electrical 
engineering  department  of  Ihe 
Bell  Telephone  Co. 


The  Bell    Telephone    Company    have 
just    installed    in    the    Goldie    &    Mc- 

Culloch  works,  at  Gall,  Ont.,  a  private  telephone  exchange, 
including  five  desk  telephones  and  seven  regular  wall  instruments. 
The  Goldie  &  McCulloch  Company  also  have  a  long  distance 
equipment,  and  possess  one  of  the  most  complete  telephone  sys- 
tems in  Canada.  The  Bell  Telephone  Company  have  also  installed 
a  ten  set  warehouse  system  for  .MacGregor,  Gourlay  &  Co.,  and 
a   seven  set  system  for  the  C.  Turnbull  Company,  all  of  Gait. 


Bell  Telephone  Exchanc;e,  Ottawa— Rear  View  oe  Switchboard. 


pinger  Falls,  N.  Y.,  52  lamps  ;  Hagerslown  Municipal  Plant, 
Hagerstown,  Md.,  117  lamps;  Town  of  Phillipi,  W.  Va.,  20 
lamps  ;  I'rbana  Lt.,  Ht.  &  Pr.  Co.,  Urbana,  111.,  78  lamps  ;  .N.  Y., 
N.  H.  &  H.  R.  R.,  Hartford,  Conn.,  50  lamps;  Hamilton  Elec- 
tric Lt.  &  Pr.  Co.,  Hamilton,  Ont.,  200  lamps.  In  addition  10 
shipping  350  series  A.  C.  lamps  to  the  Northern  Ohio  Traction 
Co.,  of  Akron,  O.,  the  Manhattan  Company  have  received  Ihcir 
order  for  350  multiple  A.  C.  enclosed  arc  lamps. 


CANfiDIflri     EIiECTI^ICfili     fJEWS 


August,  1900 


Branch  office  of  ihe  Canadian  Electrical  News, 
Imperial  BuiMing. 

Montreal,  Aug.  6,  1900. 
The  Lachine  Rapids  Hydraulic  and  Land  Company  are  to  be 
congratulated  on  the  manner  in  which  they  managed  to  keep 
their  service  going  after  their  late  fire  at  the  McCord  street  dis- 
tributing station,  the  delay  being  trifling.  In  fact,  when  one  looks 
at  such  fires  as  occurred,  for  instance,  in  Toronto,  and  more 
recently  Ottawa,  where  do  we  find  any  industry  that  works  so 
unflaggingly  to  repair  fire  damage  ?  In  giving  evidence  regard- 
ing Ihe  fire,  Alfred  C.  Reid  testified  that  when  the  fire  started  he 
was  in  the  switchboard  room  wilh  Messrs.  Dorais  and  Roberts. 
The  switchboard  was  in  the  part  facing  on  Seminary  street.  He 
was  looking  towards  the  switchboard,  suddenly  heard  a  roaring 
noise  and  saw  issuing  from  the  switchboard  a  large  peculiar 
flame.  The  flame  was  about  six  feet  from  witness,  who  called  10 
the  men  to  get  some  sand  to  throw  on  the  flames,  for  they  could 
not  use  water.  The  switchboard  was  of  maple  and  birch.  On 
the  back  there  was  asbestos,  and  the  switchblocks  were  on  slate, 
and  everything  arranged  so  as  to  make  the  place  as  safe  as 
possible.  The  sand  put  out  some  of  the  fire,  but  the  flame  was 
so  hot  that  they  could  not  gel  nearer  than  ten  feet,  and  the  flames 
presently  extended  to  the  other  insulators.  The  heat  melted  the 
insulating  covers  and  the  flames  extended  in  all  directions.  There 
are  nine  main  wires  coming  to  the  switchboard  from  the  trans- 
formers. The  board  in  which  the  fire  caught  held  only  wires  of 
2,000  volts. 

Quite  a  number  of  gasoline  launches  are  now  in  vogue  amongst 
our  suburbanites,  at  Lachine,  on  Lake  St.  Louis,  and  elsewhere. 
Referring  to  those  which  utilize  the  gas  and  "  fire  "  it  with  the 
electric  spark  every  revolution  or  second  revolution  :  How 
m.Hnv  owners  have  become  disgusted,  and  probably  blamed  a 
good  engine  and  boat  simply  through  using  improper  batteries? 
Ouite  a  number  have  sal-ammonic  cells,  and  some-even  dry  cells, 
although  it  is  distinctly  marked  on  them  for  "  open  circuit  work." 
Now,  such  work  can  hardly  be  called  "  open  circuit,"  and  if  some 
of  the  disgruntled  ones  will  try  one  or  other  of  the  numerous 
makes  using  elements  of  copper  oxide  and  zinc  in  a  solution  of 
caustic  potash,  they  may  find  a  change  fcr  the  better.  Such  cells 
will  run  on  "  closer  circuit  "  work,  and  this  is  pretty  much  what 
the  service  required  is.  It  is  necessary  to  have  a  cell  or  two 
more  of  these  than  of  the  sal-ammoniac  or  dry  varieties,  owing  to 
their  lesser  voltage.  A  reserve  set  of  dry  cells,  to  carry  you  in 
should  others  fail,  is  not  a  bad  precaution.  Some  iron  contact 
pins  are  also  in  vogue ;  such  should  certainly  be  tipped  with 
platinum,  or  preferably  "  platino-iridium,"  which,  although  more 
expensive,  are  harder  and  wear  longer.  .Another  point — do  not 
connect  cells  up  together  with  No.  20  magnet  wire  or  No.  18  bell 
wire,  but  use  No.  14  or  even  No.  12  rubber  covered  wire,  and, 
lastly,  see  that  spark  coil  is  kept  dry. 

Railways,  some  how  or  other,  seem  to  be  at  logger-heads  with 
the  public  or  their  representatives,  as  shown  lately  in  Toronto 
and  Montreal.  Now,  were  they  to  give  the  public  one  moment's 
consideration  in  some  affairs,  they  might  secure  some  champions 
from  the  ranks  of  the  people;  for  instance,  around  Mountain 
street,  in  this  city,  the  Grand  Trunk  railway  manage  to  make 
night  hideous  wilh  their  shunting,  as  do  the  C.  P.  R.  at  West- 
mount  (suburb).  It  would  seem  an  easy  matter  to  get  a  branch 
off  the  trolley  of  the  Montreal  street  railway,  which  is  adjacent  to 
both  railways  mentioned,  and  use  an  electric  locomotive  to  do  the 
shunting.  The  stentorian  puffs  and  whizzing  of  steam  being  ab- 
sent, the  nuisance  would  be  minimized  to  such  an  extent  as  to 
come  within  the  bounds  of  toleration. 

There  are  certain  electricians  who  "  kick  '  at  U.  S.  alien  labor 
law  allowing  U.  S.  men  to  come  into  Canada  and  do  electrical 
work,  when  they  cannot  do  likewise  across  the  border.  Might 
one  question  be  put  to  the  kickers  :  Do  they  subscribe  to  the 
Can.\dian  Electrical  News  at  $1  (only)  per  annum,  or  do  they 
subscribe,  and  generally  at  higher  expense,  to  alien  electrical 
periodicals  in  the  U.S.A.  ?  There  is  no  harm  in  their  doing  both, 
but  "  Canada  first  "  should  be  the  motto  in  this  argument  as  well 
as  in  the  other. 

The  old  time  controversy  of  direct  vs.  alternating  for  interior 
illumination  in  large  cities  seems  to  be  pretty  well  settled  in  favor 
of  the  latter,  although  one  of  the  arguments    brought    forward   at 


the  time  by  advocates  ot  the  former,  viz.,  the  danger  of  break- 
down in  transformers,  permitting  the  high  pressuie  current  to 
enter  buildings,  is  bearing  abundant  fruit  at  present.  Of  course, 
there  has  been  considerable  lightning  about,  which  may  have 
caused  some  of  the  trouble,  but  the  half  will  never  be  known,  as 
companies,  and  rightly  so,  Irown  down  any  p\iblicity  of  such 
events  whenever  possible. 

Has  not  the  demand  for  high  efficiency  and  low  priced  trans- 
formers got  something  to  do  wilh  this  state  of  affairs?  In  the 
past  far  less  of  this  soit  of  thing  was  met  wilh,  although  it  is 
equally  true  that  many  more  transformers  are  now  in  use.  What- 
ever inay  be  the  cause,  central  stations  should  ferret  it  out,  or 
some  suitable  device  to  prevent  disaster  when  such  an  event  does 
happen,  as  many  of  the  general  public  are  beginning  to  think  that 
gunpowder  and  electric  light  (especially  during  thunder)  aie 
equally  dangerous  to  have  around.  The  underwriters,  who  make 
numerous  regulations,  should  see  that  Tom  Jones'  house,  wired  in 
1886,  is  not  fed  from  the  same  transformer  as  is  feeding  Bill 
Smith's  house,  wired  in  1900,  as  in  so  doing  they  bring  the  (alter 
high  risk  down  to  the  former  low  level. 

All  that  the  companies  care  is  that  the  installation  is  safe  "  at 
the  dale  when  connected."  True,  they  have  inspectors,  who  no 
doubt  condemn  such  laulty  "  fittings"  as  they  may  come  across, 
but  it  is  not  reasonable  to  suppose  that  they  cut  the  mains  (where 
there  is  no  main  switch)  and  ''  ring  out  "  the  various  residences 
for  "  grounds.  "  A  company's  inspector  may  report  "  lack  of 
main  switch,'  and  the  tenant  retort  "  looking  for  a  job"  ;ii  would 
be  otherwise,  however,  if  from  the  official  underwriters'  inspector. 
The  insurance  companies  lose  most,  Jind  yet  seem  to  fear  the 
expense  of  employing  an  electrical  expert  whose  sole  duty  it 
would  be  to  coach  and  confer  wi'h  the  usual  routine  inspectors  of 
the  underwriters.  It  has  got  to  come  some  day,  and  the  time 
is  ripe  now.  So  far  indoor  wiring  has  h.id  all  of  the  attention, 
such  as  it  is  ;  there  is  evidence,  however,  that  .i  little  allenlion  to 
outdoor  wiring,  transformers,  grouping  of  buiklings,  etc.,  ot  this 
nature  would  not  be  amiss. 


SPARKS. 

The  British  Columbia  Electric  Railway  Company  are  building 
an  extension  of  their  road  from  New  Westminster   to   S  ipperton. 

The  Hamilton  Gasoline  Engine  &  Automobile  Company,  Limit- 
ed, has  been  incorporated,  with  a  capital  of  $40,000  and  head 
office  in  Hamilton. 

The  Cape  Breton  Tramway  &  Electric  Company,  with  a 
capita'  of  $500,000,  have  decided  to  build  an  electric  railway  con- 
necting Sydne}',  Glace  Bay,  and  Sydney  Mines. 

The  Central  Electric  Street  Railway  Company  have  made  a 
proposition  to  build  a  street  railway  along  the  streets  of  Sarnia. 
The  Sarnia  Street  Railway  Company  have  asked  a  similar  fran- 
chise. 

A  by-law  to  raise  $100,000  to  purchase  the  electric  light  and 
gas  plants  of  the  Brockville  Light  &  Power  Company  was  sanc- 
tioned by  the  ratepayers  recently.  A  vote  as  to  whether  the  plant 
should  be  under  the  control  of  the  town  council  or  five  commis- 
sioners resulted  in  favor  of  the  latter. 

The  Pennhan  Manufacturing  Company,  Pari?,  Out.,  are  installing 
a  new  electric  plant  in  their  No.  1  mill,  and  have  purchased  a  55 
kilowatt  multipolar  generator  from  the  Canadian  General  Electric 
Company  for  the  purpose.  This  is  the  fourth  plant  the  Canadian 
General  Electric  Company  have  supplied  to  the  Penman  Company 
for  their  different  mills. 
The  Electrical  Construction  Company,  of  London,  Limited,  have 
received  orders  from  G.  E.  Matthews,  Montreal,  Que.,  for  one 
6  h.p.  motor;  Clark,  Pennock  &  Co.,  London,  Ont.,  one  8  h.p. 
bipolar  molar  ;  Malloch  &  Co.,  London,  Ont.,  three  6  h.p. 
elevator  motors  ;  Burnett  &  Sons,  London,  Ont.,  one  8  h.  p 
Uoisting  motor,  with  controller. 

The  Mail  Job  Printing  Company.,  Toronto,  have  placed  their 
order  for  six  slow  speed  press  motors  with  the  Electrical  Construc- 
tion Company  of  London,  Limited.  This  order,  together  with  Ihe 
three  recently  placed  for  Ihe  same  purpose  with  Ihe  Salvation 
.Army,  Toronto,  and  two  with  the  W.  J.  Gage  Company,  Toronto, 
show  the  general  favor  wilh  which  these  special  slow  speed  motors 
are  regarded. 


The  Canadian  Electrical  Association  is  ten  years  old. 
Will  you  assist  to  celebrate  tiie  event  at  King-ston  on  the 
29th,  30th  and  31st  inst. 


Augfust,  igoo 


GANADlAr4      EhECTRiCAU     f4EWb 


ENGINEERING  an^  MECHANICS 


ANNUAL  CONVENTION  OF  STATIONARY 
ENGINEERS. 
Tlie  annual  convention  of  the  Canadian  Association  of  Station- 
ary Engineers  will  be  held  in  Toronto  commencing  on  Ti  esda)', 
August  28th,  at  1 1  o  'clock  a.  m.  Arrangements  have  been  made 
for  an  interesting  programme,  including  papers  on  "Chimneys" 
and  "  Injectors  "  by  Messrs.  E.  J.  Philip  and  A.  E.  Edkins.  Mr. 
H.  E.  Terry  is  chairman  of  the  local  committee,  the  members  of 
which  are  working  energetically  to  make  the  convention  even 
more  successful  ttian  any  held  heretofore.  .As  the  Toronto 
Exhibition  will  be  in  progress,  reduced  railway  fares  (rom  all  parts 
will  be  obtainable,  and  there  is  reason  to  expect  a  large  attend- 
ance of  members  and  visitors.  The  nipeting  place  will  be  Engin- 
eers '  Hall,  61  \'icloria  street.  Particulars  regarding  the  con- 
vention will  be  gladly  furnished  by  Mr.  A.  M.  WIckens,  executive 
secretary,  2S0  Berkeley  street. 


THE  EFFECT  OF  OIL  IN  BOILERS.* 
We  often  referred  to  the  fact  that  the  presence  of  grease  or  any 
ot  the  animal  oils  in  steam  boilers  is  almost  certain  to  cause 
trouble.  Our  illustration  gives  a  better  idea  of  the  effect 
produced  than  pages  of  verbal  description  possibly  could. 
It  is  from  a  photograph  and  is  no  wise  exaggerated. 

The  boiler  from  which  the  plate  shown  in  the  cut  was  taken 
was  a  nearly  new  one.  It  was  made  of  a  well-known  brand  of 
mild  steel,  and  that  it  was  admirably  adapted  to  the  purpose  for 
which  it  was  used,  is  proved  by  its  stretching  as  it  did  without 
rupture.  The  dimensions  of  bulge  shown  are  four  feet  length- 
wise of  the  boiler,  three  teet  girthwise  and  nine  inches  deep.  The 
metal,  originally  5-16  of  an  inch  ihick,  drew   down   to    '/$    inch    in 


Effect  ok  Oil  in  Boilers. 

thickness  at  the  lowest  point  ot  the  "  bag  "  without  the  slightest 
indication  of  fracture. 

The  circumstances  under  which  the  bulge  occurred  may  best 
be  described  in  the  words  of  the  inspector  who  examined  the 
boiler,  and  are  as  follows  : 

"Last  Tuesday  morning  I  was  called  in  great  haste  to  the 

works.  Upon  arrival  I  found  one  of  the  boilers  badly  bulged,  and 
with  twenty  pounds  of  steam  up.  I  could  give  no  explanation 
until  I  had  thoroughly  examined  ihe  internal  parts  of  the  boiler. 
I  gave  directions  for  cooling  the  boiler  and  ordered  lop  man-hole 
plate  to  be  loosened,  but  not  to  be  taken  out  until  my  arrival  in 
the  afternoon,  that  I  might  see  everything  imdisturbed.  This 
was  done.  On  my  arrival  I  look  out  the  man-hole  plates  in  top 
of  shell  and  front  head  ♦   ♦  *  and  made  an  examination.  " 

"I  found  the  boiler  had  been  cleaned  from  preceding  Sunday, 
and  at  that  time  a  gallon  or  more  of  black  oil  had  been  thrown  into 
it.  Monday  morning  the  boiler  was  fired  up  and  was  run  through 
the  day  at  a  pressure  of  90  pounds  per  square  inch.  At  six  o'  clock 
Monday  night  the  engine  was  slopped,  the  drafts  were  closed, 
and  no  more  firing  was  done  until  nine  o'clock.  Upon  going  to 
fire  up  at  this  time,  the  bulge  was  observed.  From  six  to  nine 
o'clock  a  pressure  of  only  40  pounds  was    carried. 

"Upon  examination  I  found  the  entire  boiler  saturated  with 
this  oil-  " 

This  is  almost  certain  to  be  the  result  of  putting  grease  into  a 
steam  boiler.  It  settles  down  on  the  fire-sheets,  when  the  draft 
is  closed,  and  the  circulation  of  water  nearly  stops,  and  prevents 
contact  between  the  plates  and  the  water.  As  a  consequence, 
the  plates  over  the  fire  become  overheated  ;  and  under  such 
circumstances  a  very  slight  steam-pressure  is  sufficient  to  bag  the 
sheets.     Unless  the  boiler  is    made   of  very   good    material,    the 

From  the  eightli  edition  of  ';  Helios,"  publislied  by  the  Heine  Safety  jBoiler  Com- 
t>any,  and  reproduced  by  permission. 


plate  is  very  apt  to  be  fractured,  and  explosion  is  likely  to    occur. 

When  oil  is  used  to  remove  scale  from  steam-boilers,  too  much 
care  cannot  be  exercised  to  make  sure  that  it  is  free  from  grease 
or  animal  oil  Nothing  but  pure  mineral  oil  should  be  used. 
Crude  petrolium  is  one  thing  ;  black  oil,  which  may  mean  almost 
anything,  is  very  likely  to  be  something  quite  different. 

The  action  of  grease  in  a  boiler  is  peculiar,  but  not  more  so 
than  we  might  expect.  It  does  not  dissolve  in  the  water  nor  does 
it  decompose,  neither  does  it  remain  on  top  of  the  water,  but  it 
seems  to  form  itself  into  what  may  be  described  as  "  slugs,  " 
which  at  first  seem  to  be  slightly  lighler  than  the  water,  of  just 
such  a  gravity,  in  fact  that  the  circulation  of  water  carries  them 
about  at  will.  After  a  short  season  of  boiling,  these  "  slugs  "  or 
suspended  drops  seem  to  acquire  a  certain  degree  of  ".stickiness,  " 
so  that  when  they  come  in  contact  with  shell  and  flues  ol  the 
boiler,  they  begin  to  adhere  thereto.  Then  under  the  action  of 
heat  they  begin  the  process  of  "  varnishing  "  the  interior  of  the 
boiler.  The  thinnest  possible  coating  of  this  varnish  is  sufficient 
to  bring  about  overheating  of  the  plates,  as  we  have  found 
repeatedly  in  our  experience.  We  emphasize  the  point  that  it  is 
not  necessary  to  have  a  coating  of  grease  of  any  appreciable 
thickness  to  cause  overheating  and  bagging  of  plates  and  leaking 
at  seams. 

The  time  when  damage  is  most  likely  to  occur  is  after  the  fires 
are  banked,  fjr  then,  the  formation  of  steam  being  checked,  the 
circulation  of  water  stops  and  the  grease  thus  has  an  opportunity 
to  settle  on  the  bottom  of  the  boiler  and  prevent  contact  of  the 
water  with  the  fire-sheets.  Under  these  circumstances,  a  very 
low  degree  of  heat  in  the  furnace  i^  sufficient  to  overheat  the 
plates  to  such  an  extent  that  bulging  is  sure  to  occur.  When  ihe 
facts  are  understood,  it  will  be  found  quite  unnecessary  to  attrib- 
ute the  damage  to  low  water. 

Thie  accident  also  serves  to  illustrate  the  perfection  to  which 
the  manufacture  of  steel  or  boiler  plale>  has  attamed.  It  would 
be  an  extraordinarily  good  qualily  ol  iion  that  would  stand  such 
a  test  wilhout  frac'ure. 


TRADE    NOTES. 

Messrs.  Geo.  May  &  Sons,  Ottawa,  liave  placed  an  order  with 
the  Electrical  Construction  Co.  of  London,  Ltd..  for  a  5  h.  p. 
motor. 

The  Goldie  &  McCullough  Company,  of  Gait,  Oni.,  have  in- 
stalled a  10  h.  p.  "  Model  "  gasoline  engine  at  the  Royal  Mili- 
tary College,   Kingston. 

C.  W.  Thotnpson,  of  the  Xapanee  Mills  Paper  Company,  New- 
burg,  Ont.,  is  replacing  his  arc  lighting  plant  with  a  compleie 
direct  current  incandescent  sy.'-lem,  supplied  by  the  Royal  Elec- 
tric  Company. 

Messrs.  Jack  &  Robertson,  of  Montreal,  have  recenily  been  ap- 
pointed Montreal  sales  agents  for  the  Robb  Engineering  Com- 
pany, of  Amherst,  N.S.,  manufacturers  of  the  celebrated  "  Robb" 
engines,  "  Mumford  "  boilers,  feed  water  heaters,  etc. 

The  Volta  Electric  Storage  Company,  of  Hamilton,  Ont.,  is  in- 
stalling a  120  k.  w.,  110  volt,  bi-polar  direct  current  generator 
and  a  25  k.  w.  d!-rect  current  250  volt  multipolar  generator  for 
charging  batteries  and  for  testing  purposes,  purchased  from  the 
Royal  Electric  Company. 

Mr.  R.  E.  T.  Pringle,  dealer  in  electrical  apparatus  and  sup- 
plies, Montreal,  is  about  to  open  an  establishment  at  72  Prince 
William  street,  St.  John,  N.  B.  This  branch  will  be  in  charge  of 
Mr.  Geo.  C.  Rough,  who  has  been  sales  manager  at  Montreal  for 
Mr.  Pringle  for  the  past  four  years. 

The  Dominion  Government  has  placed  an  order  with  the  Roval 
Electric  Company,  of  Montreal,  for  a  30  k.  w.  direct  current 
multipolar  generator,  direct  connecied  to  a  Robb-Armstrong  en- 
gine, together  with  a  marble  switchboard,  and  arc  and  incan- 
descent lamps  to  light  the  docks  at  Sorel,  P.  Q. 
^  The  following  are  a  few  of  rhe  orders  received  by  the  Electrical 
Construction  Co.  of  London,  Ltd.,  during  Ihe  last  month  :  Messis. 
Lamb  &  Bate,  Stratford,  3  h.  p.  motor;  Chas.  .\llan,  Ingersoll,  2 
h.  p.  motor;  Mitchell  &  Co.,  Ingersoll,  3  h.  p.  motor;  Thos.  A. 
Cooley,  Peterborough,  1  h.  p.  motor;  G.  E.  Matthews,  Montreal, 
two  2  h.  p.  motors. 

The  Electrical  Construction  Co.,  Ltd.,  of  London,  recently  re- 
ceived the  following  orders  from  their  agents  in  Winnipeg  :  Two 
one  h.  p.  motors,  2  h.  p.  motor,  3  h.  p.  motor,  4  h.  p.  motor,  8  h. 
p.  motor,  30  light  dynamo.  .Messrs.  Hoffmeister  Bros.,  Vancou- 
ver, B.  C,  have  placed  an  order  for  a  3  h.  p.  multipolar  mctor 
with  the  Electrical  Construction  Co.  of  London  Ltd.  The  Geor- 
gian Bay  Navigation  Co.,  Colllngwood,  have  placed  an  order  with 
the  same  company  for  the  supply  of  a  150  light  dynamo,  including 
the    complete    wiring  of  their  boat  Britannic. 
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QUESTIONS    AND  ANSWERS. 

A  Montreal  cori'espondent  asks  :  "  What  are  the  ciian^es,  if 
any,  necessary  in  the  connections  of  (a)  a  series,  (b)  a  shunt,  (c) 
a  compound  wound  dynamo,  in  order  to  keep  the  polarity  of  the 
circuits  the  same,  when  the  dynamo  is  running  in  the  opposite 
direction  to  its  original  rotation  ? 

Answer  :  If  it  is  necessary  to  change  the  direction  of  rotation 
of  any  dynamo,  the  easiest  way  to  maintain  the  same  polarity  in 
the  circuit  is  to  reverse  the  terminals  of  the  circuit  .nt  the  termin- 
als of  the  dynamo.  This  would  apply  to  any  description  of 
dynamo. 


SPARKS. 

The  Herald  Publishing  Company,  Montreal,  have  purchased  a 
.^o  h.p.  250  volt  motor  from  the  Canadian  General  Electric 
Company. 

The  Canadian  General  Electric  Company  have  sold  the  Guelpli 
Street  Railway  Company    one  of  their  standard    General  Electric 


1,200    two  motor  railv 
controllers. 


equipments,   complete  with   two  k.    21 

The  Plessisville  Electric  Company,  of  Plessisville,  Ont.,  have 
recently  installed  a  i2ok.w.  single  phase  alternator  purchased  from 
the  Canadian  General  Electric  Company. 

The  Ottawa,  BrockviUe  and  New  York  Railway  Company  pro- 
pose, it  is  said,  transmitting  electric  power  to  the  town  of  Brock- 
viUe. Messrs.  Geo.  E.  Kidd  and  James  Stratlon,  of  Ottawa,  are 
interested. 


Those  who  attend  the  Convention  of  the  Canadian 
Electrical  Association  at  Kingston  on  the  last  three  days 
of  this  month  will  see.  In  the  best  and  most  comfortable 
manner  and  in  excellent  company,  the  beauties  ot  the 
famous  Thousand  islands. 
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Tie  Pl£i.tes 

Keep  rails  in  Surface  Gauge  and  Line. 
Ouadruples  Life  of  Ties. 


PesLPSon  «Ja.cks 

Ouickest  and  Best  Rerailing  De\ 
~  for  Electric  Roads. 

Q.  &  C.  Track  Jacks. 
Q.  &  C.  Rail  Drills. 


Coritixivtovis  Ra.il 
Joint. 

Strongest  Joint  made. 
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Br'ya.nt  Ra.il  Sa.'w 

Saves  taking  rail    from   track,    saves  labor 
and  cost,  and  makes  a  job. 


Liuvindlng    Hose    opens    \'.il\e.      Water   at 
nozzle  when  Hose  is  unreeled. 
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SPARKS. 

The  electric  light  plant  at  Danville,  Que.,  was  recently  snld 
at  auction  to  Thomas  Crockett  for  $6,500. 

The  Paisley  Electric  Light  Company  have  purchased  a  1,200 
light  S.  K.  C.  generator  from  the  Royal  Electric  Company. 

The  Almonte  Electric  Light  Company  have  not  yet  been  suc- 
cessful in  securing  a  renewal  contract  for  street  liglillng  in  ihe 
town  of  Almonte,   Ont. 

The  electric  light  plant  at  Revelsioke,  B.C.,  may  be  pur- 
chased by  the  corporation.  Col.  Tracey,  C.  E.,  of  \ancouver, 
recently  valued  the  plant. 

The  Royal  Electric  Company,  of  Montreal,  have  been  given 
a  contract  for  20  years  for  street  and  commercial  lighting  within 
the  corporation  of  St.   Laurent,    Que. 

The  Ballard  Electric  Co.,  Toronto,  have  recently  sent  out  a 
neatly  printed  catalogue  of  too  pages,  conlaiiiing  numerous  illus- 
trations and  prices  of  electrical  supplies. 

Owing  to  some  disagreement,  the  town  of  SpringhiU,  N.  S. ,  is 
reported  to  be  in  darkness,  but  the  authorities  are  making  an 
effort  to  install  a  new  electric  light  plant. 

The  town  council  of  Yarmouth,  N.  S.,  have  accepled  the  offer 
of  the  Yarmouth  Gas  Light  Company  to  light  the  streets  of  the 
town  for  one  year,  at  the  price  of  $3,500. 

The  Canadian  General  Electric  Company  have  just  completed 
the  installation  of  one  of  their  standard  60  kilowatt  single  phase 
alternators  for  Ihe   Leamington  Electric  Light  Company. 

The  Fensom  Elevator  Company  have  secured  the  contract  for 
the  erection  of  an  electric  elevator  to  bs  operated  in  connection 
with  the  rapid  handling  of  mail  matter  at  the  L'nion  Station, 
Toronto. 

The  Canadian  General  Electric  Company  have  recently  received 
an  order  fiom  the  Lake  Superior  Power  Company,  Saull  Ste.  Marie, 
for  a  400  h.p.  500  volt  direct  current  dynamo,  with  switch-board 
complete. 

The  Renfrew  Electric  Company,  of  Renfrew,  Ont.,  held  ils 
first  semi-annual  meeting  recently,  and  after  only  six  months  of 
corporate  existence,  declared  a  dividend  on  the  basis  of  6  per 
cent,  per  annum. 

The  Canadian  Electric  &  Water  Power  Co.,  Limited,  of  Perth, 
have  purchased  a  water  power  at  Glen  Tay,  three  miles  from 
Perth,  on  the  Tay  River,  where  they  intend  installing  an  electric 
plant  as  an  auxiliary  to  their  present  plant. 

The  Canadian  Manufacturer  has  recently  published  a  special 
number,  in  which  is  printed  in  detail  the  Canadian,  LInited  Slates, 
British  and  Newfoundland  customs  tariffs.  This  number  will  no 
doubt  be  found  very  useful  for  reference. 

Almonte,  Ont.,  town  council  voted  down  a  resolulion  to  accept 
the  offer  of  the  .Almonte  Electric  Company  for  a  ten  years'  con- 
tract for  street  lighting  until  midnight  at  $55  per  2,000  c.  p. 
lamp  per  annum,  ft  is  likel)'  that  the  corporation  will  purchase  a 
municipal  plant. 

Mr.  J.  P.  Graves  has  submilled  a  proposition  to  acquire  the 
waterworks  and  electric  light  plants  at  Grand  Forks,  B.  C,  for 
25  years.  Mr.  Graves  offers  to  pay  the  corporation  $70,000  and 
to  expend  $30,000  in  improving  the  plants.  He  has  also  sub- 
mitted a  proposition  for  the  construction  of  an  electric  railway. 

The  Canadian  Woollen  Mills  Company,  of  Carleton  Place,  Ont., 
have  just  purchased  from  ihe  Canadian  General  Electric  Company 
an  electric  plant  for  transmitting  power  and  light  lo  their  various 
mills.  The  order  consists  of  one  100  h.p.  multipolar  500  volt 
generator,  one  75  h.p.  multipolar  500  volt  motor,  and  all  Ihe 
necessary  switch-board  apparatus. 

The  American  Alkali  Company,  of  Saulle  Ste.  Marie,  Ont.,  have 
recently  put  into  operation  the  two  225  k.w.  200  volt  generators 
purchased  from  the  Canadian  General  Electric  Company.  These 
generators  are  direct  connected  to  waler-wheels  operating  at  a 
speed  of  200  revolutions  per  minute.  The  process  used  by  Ihe 
Alkali  Company  is  one  of  the  most  interesting  in   the  country. 

Mr.  J.  A.  Valois,  manager  of  the  Chambly  Electric  Company 
of  Montreal,  in  company  with  Mr.  J.  G.  Petit  Clair,  foreman  of 
the  same  company,  have  within  the  last  month  visited  New  York, 
Philadelphia  and  Chicago,  where  they  purchased  a  few  thousand 
dollars  worth  of  electric  light  and  electro  medical  apparatus,  ft 
is  rumored  that  their  company  have  a  large  contract  in  view. 

The  Canadian  General  Electric  Company  have  received  an  order 
from  the  Aylmer  Electric  Manufacturing  Company,  Ayltnor,  Ont., 
for  one  of  their  standard  2,000  light  revolving  field  monocyclic 
alternators,  with  panels.     This  is  a  type  of  machine  which  will  be 


very  much  sought  after  in  the  future  where  it  is  desired  to  furnish 
electric  power  to  poly,ihase  motors  of  all  sizes  and  still  main- 
tain the  simplicity  of  single  phase  distribution  for  lighting. 

The  Rev.  Sisters  of  St.  .Anne,  inaugurated  about  the  end  of 
July  their  new  incandescent  lighting  plant  installed  at  their  con- 
vent at  Lachine,  P.  Q.  The  plant  was  put  in  by  the  Chambly 
Electric  Company,  of  Montreal.  Mr.  J.  A.  V'alois,  manager  of 
that  company,  at  first  signed  a  contract  for  Ihe  installation  of  a 
few  lamps,  but  the  sisters  after  seeing  the  advantages  of  electric 
light  over  coal  oil  lamps,  decided  to  install  an  800  light  plant. 

ft  is  said  that  a  company  is  being  formed  to  manufacture  in- 
candescent coal  oil  lamps  after  a  model  invented  by  Mr.  \'.  L.  Em- 
erson, of  Ottawa.  The  incandescence  is  created  by  blowing  a 
I  bin  stream  of  coal  oil  in  a  spray  over  a  film  shaped  liked  the 
auer  light  burner.  The  result  is  said  to  be  a  light  of  much  higher 
brilliancy  than  an  ordinary  sixteen  c.  p.  electric  light,  while  the 
cost  is  claimed  to  be  but    one-tenth  of  a  cent  per  hour. 

The  city  cotmcil  of  St.  John,  N.  B. ,  recently  invited  tenders  for 
electric  street  lighting.  The  Carleton  Electric  Light  &  Power 
Company  tendered  10  light  the  west  side  of  the  city  at  $[05  per 
light  per  year.  The  St.  John  Railway  Company  ofTereil  lo  supply 
go  lights  for  Ihe  Portland  side  at  $75  per  light  per  year,  ^nd  lo 
light  the  east  side  of  the  cily  for  $85  per  light  per  year.  The 
Board  of  Public  .Safely  have  recommended  that  the  council  accept 
the  tender  of  the  Si.  John    liailway  Company. 

Mr.  Roderick  J.  Parke,  consulting  engineer,  of  Toronto,  has 
been  engaged  by  the  municipal  council  of  St.  Marys,  Out.,  lo 
prepare  plans  and  specifications  for  the  reorganization  and  com- 
bination of  the  present  municipal  arc  lighting  plant  and  the  in- 
candescent lighting  plant  recently  acquired  by  the  corporal  ion 
from  the  Reesor  Company.  A  new  power  station  will  be  erected 
and  a  completely  new  engine  and  boiler  plant  will  be  purchased 
and  installed.     W'ork  will  be  commenced  as  soon  as  possible. 

The  construction  of  Ihe  Crocker  improved  turbine  is  well  shown 
in  Ihe  fourth  edition  of  the  Jenckes  Machine  Company's  water 
wheel  catalogue.  The  various  illustrations  pertaining  to  the 
Crocker  wheel  show  the  adaptability  of  the  Crocker  turbine  to 
varying  requirements  and  local  conditions.  The  lables  of  horse 
powers,  which  are  guaranteed  to  be  substantially  correct,  have 
been  extended  from  40  feet  to  100  feet  head.  The  figures  are  given 
for  any  wheel  from  15  to  55  inches.  There  are  also  other  valuable 
lables,  which  evidently  have  been  prepared  lo  meet  Ihe 
needs  of  Ihe  practical  man  and  to  facilitate  the  calculations  and 
estimates  required  in  connection  with  water  wheel  work.  L)ia- 
grams  of  the  principal  methods  of  selling  have  also  been  Miserted. 

The  Niagara,  St.  Catharines,  &  Toronto  Railway  Company,  of 
St.  Catharines,  have  just  placed  and  order  with  the  Canadian 
General  Electric  Company  for  two  300  kilowatt  rotary  converters, 
together  with  switch-board  panels  and  high  potential  Iransformers 
of  Ihe  oil  cooled  type  complete.  The  iransformers  for  this 
installation  are  very  special  in  their  construction,  each  having  a 
primary  connection  for  2,200  volts,  1 1,000  volts,  22,000  volls,  with 
secondaries  of  375  volts.  Total  capacity  of  the  six  transformers 
will  be  800  horse-power.  The  railway  has  already  commenced 
operations  in  a  temporary  way  until  such  time  as  they  can  procure 
power,  and  from  the  business  being  done  there  can  be  no  doubt 
that  this  will  be  one  of  the  most  successful  electric  railways  in 
Canada. 

A  wave  motor  is  being  built  at  Atlantic  City  by  tlie  Atlantic 
Wave  Motor  &  Power  Company,  of  Philadelphia,  the  object,  of 
course,  being  to  utilize  the  rise  and  fall  of  the  sea  10  generate 
electric  power.  Henry  C.  Essington,  iheinvenlor  of  the  machine, 
describes  it  as  follows  :  "  .A  ball  twelve  feel  in  diameter,  on  a 
revolving  shaft  with  two  yokes  of  solid  cast  steel  weighing  850 
pounds  each,  attached  to  a  solid  rocker  arm  or  segment  weighing 
2.010  pounds,  with  a  tensile  strength  of  60,000  pounds  to  the 
square  inch.  The  whole  attached  to  a  twelve-foot  revolving  turn- 
table which  will  hold  the  machinery,  and  to  accommodate  itself, 
and  oscillates  in  accord  with  all  the  changes  of  the  wind  or  cur- 
rent, the  rise  and  fall  of  the  tide,  waves  motion  and  swell  of  Ihe 
ocean.  The  ball  in  riding  the  waves  will  be  submerged  two  feet, 
and  revolve  on  the  axle  or  shaft  continuously  from  the  incoming 
waves,  thereby  relieving  the  strain  from  Ihe  machinery.  We 
obtain  direct  power  by  discharging  the  water  into  the  bottom  of 
the  receiver  from  Ihe  pump  supplying  the  turbine  wheel  from  an 
outlet  which  is  placed  on  the  bottom  of  the_receiver.  This  receiver 
will  act  as  an  air  chamber  to  a  pump,  and  will  fill  the  other  part 
of  Ihe  receiver  with  compressed  air,  which  will  force  the  water 
against  the  turbine. 
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SPARKS. 

The  Canadian  General  Eleclric  Company  are  just  completing 
the  installation  of  one  of  their  300  k.w.  monocyclic  alternators  for 
the  Winnipeg  Street  Railwa}'  Company. 

The  inenibers  of  the  Toronto  Railway  Eleclrlcal  and  Mechanical 
Benefit  Association  held  their  annual  excursion  to  Si.  Catharines 
a  fortnight  ago.     About  500  persons  enjoyed   the  outing. 

Thj  Canadian  General  Electric  Company  are  supplying  the 
Tagona  Water  and  Light  Company  with  two  35  light  6-S 
ampere  arc  dynamos,  complete  wilh  lamp.  Thif  plant  is  to  be 
used  for  lighting  docks,   etc.,  at  Michipicoton. 

The  Volta  Eleclric  Storage  Company,  Limited,  of  Hamilton,  is 
installing  a  battery  switch-board  for  Mr.  W.  E.  H.  Massey,  at  his 
farm  at  East  Toronto.  This  switch-board  is  being  built  by  the 
Royal  Electric  Company. 

The  Central  Peat  Company,  Welland,  Ont.,  have  placed  an 
order  with  the  Eledrical  Construction  Company,  of  London, 
Limited,  for  one  25  h. p.  multipolar  generator,  and  one  15  h.p., 
one  10  h.p.,  and  one  5  h.p.  multipolar  motors,  to  operate  their 
works  at  Wellard. 

The  Gait  Gas  Light  Company,  of  Gait,  Ont.,  have  ordered  from 


the  Royal  Electric  Company  a  100  k.w.  S.K.C.  generator,  wilh 
switch-board  and  exciter,  also  a  switch-board  for  their  presenl 
single  phase  alternator  and  one  for  their  arc  lighling  system. 

A  project  is  said  10  be  under  consideration  involving  the  con- 
struction of  an  electric  railway  from  Three  Rivers  to  Grand 
Mere,   Que. 

The  Electrical  Conslruclion  Company,  of  London,  Limited,  are 
having  a  great  di-mand  for  machines  from  Winnipeg.  They  have 
received  a  further  order  from  the  Sinart-Arbulhnot  Machine 
Company  for  one  16  h.p.  multipolar  motor,  one  15  h.p.  multipolar 
moter,  and  one  8  h.p.  bipolar     motor. 

Messrs.  R.  &  W.  Conroy, Ottawa,  Ont.,  are  installing  a  laige 
transmission  plant  at  Deschenes  Falls,  P.  Q.,  for  the  purpose  of 
furnishing  electric  power  to  the  E.  B.  Eddy  Company  and  others. 
Their  electrical  equipment  consists  of  two  800  kilowatt  revolving 
field  three  phase  generators,  wound  for  a  potential  of  10,500  volts 
E.M.F.;  the  current  is  transmitted  a  distance  of  6  miles  to  Hull, 
where  it  is  transformed  to  a  potential  of  400  volls  through  step- 
down  transformers  of  the  oil  cooled  type,  all  5he  electrical  appar- 
atus being  furnished  by  the  Canadian  General  Electric  Com- 
pany. 
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The  McLean  Publishing:  Company,  To- 
ronto, have  ordered  from  the  Electrical 
Construction  Company,  of  London,  Limited, 
one  slow  speed  press  motor  to  be  direct 
belted  to  printing  press. 

FOR  SALE 


One  Whealslone  Hridge  Testing  1 
ma.TuljClure  1  by  the  E.  S.  Greek- 
Will  test  from  one  thousandth  part  - 
million  ohms.  The  instrument  is 
Price,  $82.00.     Apply  to 
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and  salaries.     Send  for  free   eircnlars,  stating 
the  subject  in  which  you  are  interested. 
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Box    11X14,    geranton.  Pa. 
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F.  E.  DIXON  &  CO. 


Leather 


Belting 


The  Strongest,  Heaviest,  and  Best  Belting  in  the  Dominion 

AGENT^FORS.E.N0RRIS&G( 
LONDON       -      ENGLAND 

EsT.\BI.ISHF.n   1775.  Send  for  Price  Lists  and  niscounl- 


30  Wellingwn  Street  East,  TORONTO,  ONT. 


Crocker  Improved  Turbine 

In   Horizontal   Setting,  with  Quarter  Turn   Elbow. 
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Where  the  nature  of 
the  location  will  per- 
mit its  use  this  type 
has  many  advantages. 
It  is  very  suitable  for 
direct  connection  to 
dynamos,  and  many 
are  in  operation  in 
this  class  of  service. 


Notice  how  complete  and  compact  this  arrangement  is,  and  how  easily  it 
may  be  installed.  Can  you  use  anything  of  this  kind  ?  Your  inquiries  will 
receive  prompt  attention. 

Water     Powers     examined    and    Reports     made. 
Estimates  submitted  for  Complete  Equipments. 


The   JENCKES    MACHINE   CO., 

Lansdowne  St.,  Sherbrooke,  Que. 
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VICTOR^ 
TURBINES 

OPIRATINC  DYNAMOS 

That  there  are  more  Victor 
Turbines  in  use  supplying- 
power  for  electric  generators 
than  any  other,  is  due  to  the 
many  points  of  superiority 
possessed  by  this  Turbine. 


FEATURES 

High  Speed.  Close  Hegvlntion, 
Great  Cipacity    High  Efficien- 
cy,    Perfect     Cylindei     Gate, 
Steady  Motion. 
RECENT   PLANTS   INSTALLED: 
Lachine  Rapids      Hydraulic  &  Land 
Co.,    Montreal,    Que.,    i2,oot»    b.p.: 
Cbambly   Manufacturing  Co.,    Mon- 
treal,     Que.,     20,000     b.p.;      West 
Kootenay  ''ower  &  Light  Co.,  Ross- 
land,     B.C.,    3,000   h.p.;  Dolgeville 
Electric  Light  &  Power  Co.,  Dolge- 
ville, N.V.;    Honk  Falls    Power  C'o.,    „ 
Ellenvillc,      N'.V.;      Hudson      River   p 
Power  Transmission    Co.,  Mechan-   !j 
icsville.     X.  Y.;     Quebec     Railway,    ' 
Light  &  Power  Co.,    Quebec,  4,000 
h.p.;      The    Ottawa    Electric    Co., 
Ottawa,  Ont.,  2,000  h.p. 

CORRESPONDENCE    SOLICITED 

THE         ■■ 
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Stilwell-Bierce  & 
Smith- Yaiie  Co. 

78  Lehman  Street. 
DAYTON,  OHIO,  U.  S.  A. 
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SPARKS. 

The  electric  lighl  plant  at  Farnham,  Cue.,  will  be  sold  by  the 
sheriff. 

Incorporation  has  been  granted  to  the  Renfrew  Power  Com- 
pany, Limited,  with  a  capital  of  $50,000. 

The  McLachlan  Electric  &  Gasoline  Motor  Company  have  re- 
moved to  new  premises  at   1 15  Bay  street,  Toronto. 

Tha  premises  of  McDonald  Bros.,  electrical  contractors,  Win- 
nipeg, Man.,  -were  recently  damaged  by  fire  '.o  the  extent  of 
$5,000. 

The  Leamington  Electric  Light  Company  have  just  put  in  anew 
1,500  light  dynamo,  furnished  by  the  Canadian  General  Electric 
Company. 

A  company  has  been  formed  at  Ottawa  for  the  manufacture  of 
automobiles.  Messrs.  John  Sutherland  and  J.  Carling  Kelly  are 
the  promoters. 

\V.  H.  Meldrum,  of  Pelerboro,  has  just  recently  installed  a  20 
h.p.  three  phase  induction  motor  purchased  from  the  Canadian 
General  E'eclric  Company. 

Wm.  Clark,  a  lineman  in  the  employ  of  the  Winnipeg  Street 
Railway  Company,  recently  came  in  contact  with  a  live  wire  and 
was  electrocuted. 

The  Canadian  General  Electric  Company  have  recently 
installed  one  of  their  standard  120  k.w.  single  phase  alternators 
for  the  Cheslej-  Electric  Light  Company. 

The  ratepayers  of  Cannington,  Ont.,  have  voted  against  the 
purchase  of  the  Dobson  electric  light  plant  which  it  was  proposed 
to  operate  as  a  municipal  concern. 

The  Shawinigan  Water  &  Power  Company,  of  Montreal,  liave 
purchased  a  75  k.w.  multipolar  125  volt  generator  from  the 
Canadian  General  Electric  Company. 

The  Montreal  Automobile  Company  have  made  application  for 
a  Dominion  charter,  with  a  capitalization  of  $250,000.  Messrs. 
Emile  Lepage  and  J.  W.  Faucher  are  interested. 

The  Canadian  General  Electric  Company  are  installing  one  of 
their  standard  150  kilowatt  three  phase  revolving  field  alternators 
for  the  Hanover  Electric  Light  Company.      The  order   covers  the 


furnishing  of  several  induction  motors  and  a  complete  installation 
of  series  alternating  arc  lamps,  with  constant  current  automatic 
regulating  transformer. 

The  council  of  Newmarket,  Ont.,  are  in  favor  of  spending 
about  $10,000  to  increase  the  electric  light  and  water  works 
plants,  and  the  ratepayers  will  be  asked  to  sanction  the  outlay. 

The  Hamilton  Motor  Company,  of  Peterborough,  Ont.,  has 
been  incorporated,  to  manufacture  electric  and  gasoline  motors. 
The  directors  include  T.  A.  Colley,  W.  J.  Hamilton  and  J.  W. 
Bennett. 

The  ratepayers  of  Dartmouth,  N.  S.,  recently  rejected  a  re- 
commendation of  the  town  council  that  the  plant  and  franchise  of 
the  Dartmouth  Electric  Light  Company  be  purchased  for  the  sum 
of  $25,000. 

A  company  has  been  formed,  known  as  the  Gasoline  En- 
gine Company  of  Toronto  Junction,  to  manufacture  gasoline  en- 
gines. Recently  authority  was  obtained  to  increase  the 
capital  stock  to  $50,000. 

The  ratepayers  of  Bracebridge,  Ont.,  are  evidently  progressive, 
as  by  a  vote  of  72  to  5  they  expressed  themselves  in  favor  of 
raising  the  sum  of  $17,000  for  the  purpose  of  extending  and  im- 
proving the  electric  light  plant. 

The  Richelieu  &  Ontario  Navigation  Company  have  equipped 
two  of  their  new  boats  with  30  kilowatt  direct  current  generators 
direct  driven  by  "Ide.1l"  engines,  all  of  which  were  purchased 
by  the  Canadian  General  Electric  Company. 

The  corporation  at  Hespeler,  Ont.,  have  purchased  the  electric 
light  plant  of  J.  S.  Shantz  for  the  sum  of  $2,800,  which  does  not 
include  the  boiler  and  engine.  The  town  will  install  an  incan- 
descent system  in  connection  with  the  present  arc  plant. 

The  Canadia  General  Electric  Company  are  supplying  Mr.  J.  A. 
Williams,  of  Dawson  City,  Alaska,  with  a  complete  electric  plant, 
consisting  of  one  standard  200  k.w.  revolving  filed  three  phase 
alternator,  on  50  h.p.  and  one  10  h.p.  induction  motor,  together 
with  all  transformers  and  electrical  supplies  required.  This  plant 
will  be  in  operation  very  shortly  and  the  indications  are  that  Mr. 
Williams'  enterprise  will  be  a  very  successful  one. 


METERS 


MANUFACTURED  BY  THS 


SIEMENS  &  HALSKE  ELECTRIC  CO.  OF  AMERICA 

To  Officers  and  Managers  of  Central  Stations  : 

The  Duncan  Integrating  Wattmeters  manufactured  by  the  Siemens  &  Halshe 
Electric  Company  of  America  are  constructed  after  my  design  and  under  my  personal 
supervision. 

The  great  facilities  of  this  Company  haue  enabled  me  to  complete  many  improve- 
ments heretofore  contemplated  but  neuer  uritil  to-day  accomplished. 

MUNDERLOi?  &  CO.    -    MONTREAL 

Write  for  Catalogue  and  Discounts. 
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MR.  D.  E.  BLAIR. 

Those  who  attended  the  recent  convention  of  the 
Canadian  Electrical  Association  will  recognize  in  the 
accompanying  portrait  the  features  of  Mr.  D.  E.  Blair, 
B.  Sc,  the  author  of  that  interesting'  paper  pertaining 
to  the  operation  of  the  electric  railway  in  the  city  of 
Quebec.  Although  only  twenty-three  years  of 
age,  Mr.  Blair  is  well  versed  on  the  subject  of  electric 
railway  operation.  He  graduated  from  the  High 
School  in  the  year  1893,  when  he  entered  the  Science 
Department  of  McGill  Univer- 
sity, graduating  with  the  degree 
of  Bachelor  of  Science  in  the 
spring  of  1897.  In  August  of 
that  year  he  was  engaged  as 
assistant  electrician  for  the  Que- 
bec District  Railway  Company, 
and  in  the  following  year  became 
chief  electrician.  In  the  fall  of 
1898  this  company  was  amal- 
gamated with  the  Quebec,  Mont- 
morency &  Charlevoix  Railway 
Company  and  the  Montmorency 
Power  Company  under  the  name 
of  the  Quebec  Railway,  Light  & 
Power  Company,  and  since  that 
time  Mr.  Blair  has  acted  in  the 
capacity  of  chief  electrician  of  the 
railway  division  of  the  amalga- 
mated interests.  His  paper,  read 
before  the  Canadian  Electrical 
Association,   and    which   appears 

in  this  issue,  is  one  ot  exceptional  value,  and  was  much 
appreciated  by  the  members. 


CHAMBLY  POWER  FOR  MONTREAL 
STREET  RAILWAY. 

The  Montreal  Street  Railway  Company  have  entered 
into  a  contract  with  the  Chambly  Power  Company 
under  which  the  latter  agrees  to  supply  the  former 
with  5,000  h.p.  continuous  current,  day  and  night, 
every  day  in  the  week,  for  twenty-three  years,  at  $25 
per  h.p.  per  annum.  The  arrangement  is  no  doubt  in 
the  interest  of  the  street  railway  company,  as  it  saves 
a  large  outlay  for  additional  plant,  in  the  shape  of 
engines,  boilers,  machinery,  buildings,  etc.,  their  present 
power  plant  being  fully  loaded.  Again,  it  is  good  for  the 
Chambly  Company,  who  run  by  water  power,  use  large 
units,  and  are  really  in  need  of  a  load,  more  especially 
if  the  contemplated  new  dam  is  gone  on  with. 

There  was  opposition  to  the  contract  by  some  of  the 
directors  of  the  Street  Railway  Compfeny,  but,  luckily, 
the  manager,  Mr.  Wanklyn,  is    a    practical  man,   thor- 


oughly up  in  the  business,  and  he  managed  to  get  a 
proper  view  of  things  taken,  and  the  scheme  was  ratified. 
The  contract  aggregates,  in  twenty-three  years, 
$2,875,000.  At  the  meeting  of  the  Street  Railway 
Company,  Mr.  Wanklyn  explained  that  at  the  present 
time  the  Montreal  Street  Railway  was  laboring  under 
the  disadvantage  of  not  having  any  reserve  of  power. 
It  would  cost  the  company  at  least  $650,000  to  build  the 
necessary  reserve  steam  plant,  and  he  considered  the 
contract  before  the  shareholders  the  most  advan- 
tageous arrangement  which  they 
were  able  to  make.  On  a  winter's 
day  at  present  the  railway  needed 
nearly  1,000  horse  power,  and  he 
expected  that  in  two  years'  time 
they  would  require  another  5,000 
horse  power  from  the  Shawini- 
gan  or  any  other  company  which 
could  furnish  it  to  the  best  ad- 
vantage. Mr.  Boas  stated  that 
the  Shawinigan  Company  would 
put  the  power  in  at  from  $20  to 
$22  per  horse  power  pei  year. 
To  this  Senator  Forget  remarked 
that  as  a  director  of  the  Shaw- 
inigan Company  he  was  in  a 
position  to  say  that  they  were 
not  ready  to  supply  power.  In 
answer  to  some  questions,  Mr. 
Wanklyn  explained  that  it  would 
take  about  7,100  horse  power 
alternating  current  at  Chambly 
to  deliver  5,000  continuous  current  to  Montreal.  The 
relative  cost  of  the  alternating  and  continuons  currents 
is  $25  to  $32  per  horse  power.  The  Royal  Electric 
Company  had  been  contracted  with  to  supply  500  horse 
power  alternating  current,  as  a  temporary  relief,  for 
$35  per  horse  power,  which  was  equivalent  to  $42 
continuous  current.  Mr.  James  Ross,  the  vice-presi- 
dent of  the  company,  thought  the  Street  Railway  Com- 
pany was  making  an  excellent  bargain.  He  had 
visited  different  western  cities,  had  seen  all  the  latest 
improvements  in  electrical  power,  had  gone  over  the 
works  of  the  Niagara  Company,  which  is  getting  $35 
and  $36  per  horse  for  its  power,  and  he  had  come  to 
the  conclusion  that  the  Street  Railway  Company  was 
making  the  best  bargain  possible. 


The  Wm.  Sutton  Compound  Company,  of  Queen  street  east, 
Toronto,  had  an  attractive  display  of  engineers'  supplies  in  ihe 
machinery  hall  at  Ihe  Toronto  Exhibition.  They  included  boiler 
compound,  lubricating"  oil,  cotton  waste,  pipe  covering,  asbestos 
goods,  etc.  The  company  report  a  steadily  increasing  trade 
in  these  lines. 
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Pl'BLISHEIl    ON    THK    TENTH    OF    EVERY    BIONTH    BV 

THE  C  H.  MORTIMER  PUBLISHING  CO'Y 

of  Toronto,  Limited, 

Head  Office  :  Confederation  Life  Building, 

Corner  Yonge  and  Richmond  Streets, 

TOROISTTO,  -  -  C-A.IT-A.ID.A.. 

Telephone  2362. 

Branch  Office  :  Imperial  Building,  Montreal. 

Bell  Telephone  2299. 

CANADIAN  ELECTRICAL  ASSOCIATION. 

OFFICERS: 

President  : 
A.  A.  DION,  General  Superintendent  Ottawa  Electric  Co.,  Ottawa. 

1ST  Vice-President  : 

E.  E.  GARY,  Manager  Packard  Electric  Co.,  St.  Catharines,  Ont. 

2ND  Vice-President  : 

P.  G.  GOSSLER,  Royal  Electric  Company,  Montreal. 

Secretary-Treasurer  : 

C.  H.  MORTIMER,  Electrical  News,  Toronto. 

Executive  Committee: 

J.  J.  WRIGHT,  Manager  Toronto  Electric  Light  Company,  Toronto. 

ORMOND  HIGMAN,  Chief  of  Electrical  Inspection  Department,  Ottawa. 

A    B.  SMITH,  Superintendent  G.  N.  W.  Telegraph  Co.,  Toronto 

D.  R.  STREET,  Ottawa  Electric  Co.,  Ottawa,  Ont. 

B     F.   REESOR,  Manager  Electric  Light  Co  ,  Lindsay,  OnL 

W.  H.  BROWNE,  Manager  Royal  Electric  Company,  Montreal. 

JOHN  YULE,  Manager  Guelph  Light  &  Power  Co.,  Guelph,  Ont. 

F.    W.  SIMMONS,  Superintendent  Kingston  Light,  Heat  &  Power  Co.,  Kingston. 

W.  J.   CAMP,  C.  P.  R.  Telegraph  Co.,  Montreal,  (Ji'e. 

EDWARD  SLADE,  Manager  Jacques-Cartier  Water  Power  Co.,  Quebec,  Que. 


MARITIME  ELECTRICAL  ASSOCIATION. 


President,  F.  A.  HUNTRESS.  Man.  Halifax  Elec.  Tramway  Co.  -    Halifa.v,  N.  S 
Vice-Pre.sident,  P.  R.  COLPITT.  City  Electrician, 
Secretarj'-Treasurer,  F.  A.HAMILTON,   E.E.. 


The  annual  convention  of  the  Associa- 

Canadian  Electrical   ..  lu-       ir-         ^  ^^i  ,  r 

Association.         *'°"    '^^''^  '"    Kingston  at   the  close  of 

last  month  was,  perhaps,  quite  as  suc- 
cessful, all  things  considered,  as  could  have  been  anti- 
cipated. The  change  in  place  and  date  of  the  meeting 
made  necessary  by  the  Ottawa  fire,  the  absence  of  some 
of  the  members  on  vacation,  and  the  necessary  attend- 
ance of  others  at  the  Toronto  Exhibition,  were  important 
factors  militating  against  a  good  attendance  and 
a  successful  meeting.  Keeping  in  mind  these  draw- 
backs the  attendance  was  satisfactory.  The  papers 
were  of  a  high  order,  but  in  some  instances  evoked 
less  discussion  than  their  merits  entitled  them  to. 
The  late  date  at  which  the  manuscripts  reached  the 
committee  made  it  impossible  to  have  the  papers  printed 
and  distributed  to  the  members  in  advance  of  the  meet- 
ing. To  this  was  largely  due  the  lack  of  discussion, 
especially  on  some  of  the  more  highly  technical  papers. 
Authors  would  do  well  to  remember  that  if  their  papers 
are  to  receive  proper  attention  at  these  conventions  they 
must  be  completed  sufficiently  in  advance  of  the  meet- 
ings to  permit  of  their  being  carefully  read  and  digested 
by  the  members.  Seeing  that  an  important  object  of 
most  of  the  papers  presented  at  meetings  of  this  kind  is 
to  provoke  discussion,  and  that  the  points  brought  out 
by  the  discussion  are  in  many  instances  quite  as  valuable 
as  those  contained  in  the  paper  itself,  every  effort  should 
be  made  to  ensure  as  full  discussi.in  as  possible  by  the 
.  members  of  the  papers  which  may  be  presented  at  future 
conventions.  To  this  end  it  is  incumbent  upon  the 
Association  to  allow  ample    time  for  the    preparation  of 


papers,  and  upon  those  who  may  undertake  their  pre- 
paration to  complete  their  task  at  least  a  month  in  ad- 
vance of  the  meeting  at  which  they  are  to  be  presented. 

In  the  President's  address  and  the  reports  of  the  var- 
ious committees  there  is  to  be  found  evidence  of  useful 
work  acccomplished  by  the  Association  in  the  past,  as 
well  as  a  determination  to  broaden  to  the  greatest  pos- 
sible extent  the  scope  of  its  influence  in  the  future  for 
the  development  and  protection  of  electrical  interests  in 
Canada.  Special  emphasis  should  be  placed  upon  the 
value  of  its  work  in  securing  the  legislation  contained  in 
the  Conmee  Bill,  under  which  the  interests  of  electric 
lighting  companies  in  their  relation  to  the  municipalities 
are  safeguarded.  This  measure  has  already  proved  of 
inestimable  value  to  several  companies  whose  property 
has,  thanks  to  its  provisions,  recently  been  taken  over 
by  the  municipalities  at  a  fair  valuation.  Had  this 
measure  not  been  placed  on  the  statute  books,  largely 
through  the  efTorts  of  the  Legislation  Committee  of  the 
Canadian  Electrical  Association,  these  and  all  other 
private  lighting  companies  would  have  been  completely 
at  the  mercy  of  the  municipalities.  In  view  of  what  it 
has  done  for  them,  the  A.ssociation  has  the  strongest 
possible  claim  to  the  friendship  and  support  of  electric 
lighting  companies  in  Ontario.  All  such  companies 
should  show  their  appreciation  by  becoming  identified 
with  the  Association  and  its  work.  Mention  was  made 
at  the  Kingston  convention  that  the  Electric  Light 
Association  of  the  LTnited  States  had  recently  sent  out 
letters  to  lighting  companies  in  Canada  soliciting  them 
to  become  members  of  that  organization.  Apart  from 
the  fact  that  membership  in  the  National  Association 
costs  $25  per  year,  while  in  the  Canadian  Association 
the  cist  is  only  the  nominal  fee  of  $3  per  year,  the 
Canadian  organization  can  benefit  the  electric  lighting 
companies  of  Canada  in  many  directions — notably  as 
regards  legislation,  municipal,  provincial  or  federal — to 
a  much  greater  degree  than  could  an  alien  society.  An 
important  concession  was  obtained  last  year  by  the 
Association  from  the  Inland  Revenue  department  of  the 
Dominion  government  by  which  in  future  the  charge  for 
reinspection  of  detective  meters  will  be  only  fifty  cents. 

There  is  ample  scope  in  these  and  other  directions  for 
useful  effort  by  the  Association  in  behalf  of  the  electrical 
interests — not  to  speak  of  the  benefits  accruing  from 
the  reading  and  discussion  of  valuable  papers  such  as  are 
presented  at  the  annual  conventions.  This  year  a  new 
departure  was  made  by  inviting  manufacturers  and 
dealers  in  electrical  and  kindred  supplies  to  send  ex- 
hibits to  the  convention,  necessary  space,  current  and 
labor  for  the  purpose  being  provided  without  charge  by 
the  city  council  and  local  electric  companies  of  Kingston. 
Doubtless  this  will  prove  to  be  an  interesting  feature  of 
future  conventions. 


Too  much  cannot  be  said  in  praise  of  fhe  cordial 
hospitality  extended  by  the  Mayor  and  Corporation,  the 
local  electrical  companies  and  the  citizens  of  Kingston 
to  the  members  of  the  Association  in  attendance  at  the 
convention.  The  decision  to  hold  next  year's  conven- 
tion at  Ottawa  and  the  re-election  of  the  President  and 
other  executive  officers  will  no  doubt  meet  with  the  ap- 
proval of  the  entire  membership.  Steps  are  to  be 
taken  to  materially  increase,  during  the  coming  year, 
the  already  large  membership  of  the  Association,  and 
to  push  vigorously  forward  all  departments  of  its  work. 


September,  1900 
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HE  Tenth  Annual  Con- 
vention of  the  Canadian 
Electrical  Association 
was  held  in  the  City 
Hall,  Kingston,  Ont.,  on 
Wednesday,  Thursday  and 
P'riday,  August  29th,  30th  and 
31st.  The  first  session  opened 
at  10  a.m.,  the  president  of  the 
Association,  Mr.  A.  A.  Dion, 
of  Ottawa,  being  in  the  chair. 
The  following  members  were  in  attendance  : 
W.  H.  Warrington,  A.  M.  Wickens,  T.  F.  Dryden. 
J.  A.  Kammerer,  A.  C.  McDonald,  J.  J.  Wright,  H- 
Gearing,  A.  B.  Smith,  J.  Raymond,  E.  B.  Biggar,  C.  H- 
Mortimer,  Toronto;  F.  H.  Leonard,  jr.,  W.J.  Plews. 
W.  B.  Powell,  Wm.  H.  Browne,  P.  G.  Gossler,  H.  O- 
Edwards,  A.  L.  Mndge.  N.  C.  Ross,  Cecil  Doutre,  Wm- 
H.  Winter,  F.  Wilson  Fairman,  K.  B.  Thornton,  A.  G- 
Grier,  R.  M.  Wilson,  Geo.  H.  Olney,  L.  A.  Herdt, 
Thomas  Rogers,  D.  Sleeth,  Ed.  Brown,  J.  P.  Thomson. 
R.  E.  T.  'Pringle,  R.  S.  Kelsch,  A.  C.  McDonald, 
Montreal  ;  A.  A.  Dion,  W.  G.  Bradley,  Wm.  Ahearn, 
jr.,  J.  M.  Leamy,  W.  S.  Hodgins,  D.  R.  Street,  Ottawa; 
H.  R.  Leyden,  Gordon  J.  Henderson,  F.  W.  Martin, 
Wm.  A.  Turbayne,  Hamilton  ;  A.  A.  F"olger,  E.  Moore, 
Geo.  H.  Dickson,  J.  Hallidav,  F.  Simmons,  E.  Ashley, 
R.  White,  R.  Boyd,  jr.,  H'.  C.  Nickle,  I.  H.  Brack, 
Thomas  Donnelly,  Kingston  ;  A.  L.  Briethaupt,  J.  E. 
Bilger,  Berlin,  Ont.;  W.  W.  Williams,  Geo.  Shand, 
Sarnia,  Ont.;  B.  F.  Reesor,  Lindsay,  Ont.;  J.  F.  H. 
Wyse,  Brantford,  Ont.;  E.  E.  Cary,  George  A.  Powell, 
St.  Catharines,  Ont.;  J.  W.  Purcell.  Walkerville,  Ont.; 
John  Yule,  Guelph,  Ont.;  A.  Sangster,  Sherbrooke, 
Que.;  D.  E.  Blair,  Edward  Slade,  Quebec,  Que.;  L.  A. 
Somers,  Halifax,  N.S. ;  P.  H.  Houer  and  Geo.  M.  de 
Ginther,  New  York. 

The  President  called  the  convention  to  order  and 
stated  that  the  first  item  on  the  programme  was  the 
address  of  welcome  from  the  Mayor  and  Aldermen  of  the 
city  of  Kingston.  He  said  :  I  have  much  pleasure  in 
introducing  the  mayor  and  some  of  the  members  of  the 
city  council  who  have  been  kind  enough  to  come  and 
greet  us  this  morning. 

Mayor  J.  A.  Minnes,  on  rising  to  speak,  was  greeted 
with  applause,  and  said  :  Mr.  President  and  Gentlemen 
of  the  Canadian  Electrical  Association  :  It  gives  me,  on 
behalf  of  my  colleagues  of  the  city  council  and  the  citi- 
zens of  Kingston  generally,  the  greatest  of  pleasure  to 
extend  to  you  a  most  cordial  and  hearty  welcome  to  this 
good  old  historic  city.  Let  me  assure  you,  we  appreciate 
the  honor  you  have  done  this  city  and  done  us  in  holding 
this  convention  here.  I  trust  your  deliberations  may  be 
productive  of  very  much  good  to  your  Association,  that 
your  visit  may  be  a  very  pleasant  one,  and  that  you  will 
be  able  to  carry  away  with  you  a  very  pleasant  recollection 
of  your  stay  in  Kingston.  Referring  more  especially  to 
the  object  of  your  gathering,  let  me  say  that,  in  my 
mind,  it  is  fraught  with  the  greatest  possible  interest  to 
the  welfare  of  mankind.  There  is  no  subject  of  more 
vital  importance  or  of  greater  moment  than  the  study  of 
that  subtle  and  silent  force  with  which  your  labors  are 
connected.  Of  the  abstruse  quality  of  that  power,  what 
it  is,  whence  it  comes  and  whither  it  goes,  I  will  not 
attempt  to  speak,  but  let  me  congratulate  you,  Mr. 
President  and  Gentlemen,  on  the  splendid  strides  and 
rapid  advancement  electricity  has  made,  more  especially 
in  its  application  to  the  good  of  humanity.  This  may 
truly  be  said  to  be  a  progressive  age,  that  the  object  of 
all  our  energy  is  to  make  the  powers  of  nature,  seen 
and  unseen,  minister  to  the  wants  of  man,  his  progress. 


welfare  and  happiness.  In  the  industrial  application  of 
the  electrical  current  we  have  reached  a  position  never 
before  dreamed  of  by  any  previous  generation.  It  is  an 
important  factor  in  our  transportation,  it  moves  the 
great  wheels  of  commerce,  it  gives  the  traveller  the 
light,  and  afford';  light,  heat  and  comfort  to  all  men. 
In  the  Roentgen  ray  the  unseen  parts  of  the  body  are 
brought  to  view,  thereby  proving  a  valuable  adjunct  to 
medical  sciences.  In  fact,  in  the  whole  complex  system 
of  modern  civilization  it  proves  an  important  factor.  I 
congratulate  you  that  your  labors  are  in  such  a  field. 
I  trust  that  through  your  deliberations  benefits  heretofore 
undiscovered  may  be  brought  forth,  and  I  trust  that 
your  convention  in  Kingston  may  prove  of  very  much 
good  to  your  Association  and  to  mankind  in  general. 
I  extend  to  you  the  freedom  of  the  city.  Accept  it  from 
my  hands,  and  I  trust  your  stay  will  be  a  most  pleasant 
one.      (.'\pplause.) 

Aid.  Donnelly,  in  following  the  Mayor,  said  :  As  a 
member  of  the  City  Council,  I  desire  to  supplement  the 
remarks  of  our  Mayor  in  regard  to  the  kind  invitation 
that  he  has  given  to  you  this  morning.  We  cannot 
offer  you  any  of  the  very  great  advantages  that  you 
will  find  in  the  larger  cities  in  Canada,  but  we  point 
with  a  great  deal  of  pride  to  the  historical  record  of 
Kingston  and  to  the  physical  advantages  which  you  see 
on  every  hand.  Kingston  is  beautifully  situated.  You 
will  find  it  of  great  interest  to  visit  our  educational 
institutions,  to  notice  the  great  harbor  that  we  have 
here,  boating  facilities,  the  works  that  the  Militia  De- 
partment in  the  old  days  have  erected  here  for  the 
defence  of  the  city,  and  we  trust  you  will  find  enough 
interest  in  the  city  to  warrant  your  coming  back  here  in 
the  near  future.  At  any  rate,  we  will  endeavor  to  do 
our  best  to  make  it  as  pleasant  for  you  as  we  possibly 
can.  As  the  Mayor  has  very  truly  said,  yours  is  a  very 
noble  vocation  indeed.  To  harness  and  control  the 
powers  of  electricity  is  something  that  must  be  of  great 
interest  to  mankind  ;  and  you  in  your  deliberations 
and  advice  one  with  the  other  will  be  able  greatly  to 
assist  along  the  lines  of  this  work.  I  can  assure  you 
that  anyone  who  notices  what  vast  strides  electricity 
has  made  in  the  last  few  years  cannot  help  but  be 
amazed  when  they  notice  it.  Why,  it  is  only  the  other 
day,  looking  at  some  of  the  reports  of  the  United 
States,  I  noticed  that  at  the  present  time  the  electrical 
plants  of  the  LInited  States — somewhat  over  3000 
plants  -  represent  a  value  of  three  hundred  millions  of 
dollars.  That  is  a  wonderful  record,  indeed,  when  we 
take  into  consideration  that  it  has  only  arisen  in  the 
past  few  years,  you  might  say.  As  one  of  the  Council 
of  the  city,  I  v^ll  do  all  that  I  can  to  make  your  visit  a 
pleasant  one.  The  Mayor  has  told  us  that  your  labors 
have  been  of  great  advantage  to  mankind.  You  have, 
it  seems  to  me,  in  a  greater  degree  than  any  other  body 
of  men  carried  out  the  scriptural  injunction  which  we 
find  very  early  in  the  bible,  when  the  Lord  said  "  Let 
there  be  light,  and  there  was  light."  (Applause).  I 
hope  and  trust  that  your  deliberations  will  be  of  great 
benefit  to  yourselves  and  to  mankind,  and  I  know  they 
cannot  help  but  result  in  all  that  is  beneficial  to  electri- 
cal interests  on  this  continent. 

The  President  :  I  have  much  pleasure  in  calling 
upon  the  President  of  the  Board  of  Trade  to  address  a 
few  words  to  you. 

Mr.  E.  J.  B.  Pense  :  Mr.  President,  I  can  assure 
you,  on  behalf  of  the  mercantile  interests  of  Kingston, 
that  we  heartily  endorse  the  welcome  addressed  to  you 
by  the  Mayor  and  by  Aid.  Donnelly.  I  have  read 
somewhere  (I, think  it  was  in  a  patent  medicine  ad- 
vertisement)   that    "electricity  is  life."     We  have  not 
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fully  realized  it  in  the  city  of  Kingston  yet,  because  we 
have  not  got  an  electric  light  on  every  corner,  but  we 
hope  next  year  to  make  some  attempt  at  a  municipal 
lighting  system  ;  at  least,  they  are  all  talking  that 
way.  I  may  say,  electricity  has  not  been  a  very 
strong  point  in  the  city  of  Kingston,  but  there  are 
points  about  the  old  city,  and  we  who  have  fought 
for  a  number  of  years  to  get  it  the  recognition  it  de- 
serves, are  very  proud  indeed  to  have  your  convention 
here,  that  the  people  of  Ontario  may  say  that  the  city 
is  a  little  better  than  it  looks.  You  will  find  in  the 
city  of  Kingston,  a  city  of  20,000  people,  greater  chari- 
ties than  is  found  in  any  other  city  of  its  size  on  the 
continent  of  America.  You  will  also  see  fine  church- 
es. We  are  net  given  many  gifts  by  rich  men,  but  we 
have  a  great  university  and  it  is  going  to  be  much 
greater  ;  instead  of  being  Queen's  College  it  is  going 
to  be  Queen's  University  in  all  that  a  university  implies. 
In  three  or  four  years  I  hope  to  see  three  or  four  stone 
buildings  upon  the  campus  of  Queen's  University,  and 
among  those  buildings  I  am  assured  by  Principal  Grant 
will  be  one  for  the  full  equipment  of  an  electrical  plant. 
Our  mining  school,  which  has  struggled  along  for  a 
few  years,  is  doing  the  best  practical  mining  work  on 
the  continent  of  America,  with  the  exception  of  the 
Michigan  school,  and  they  receive  a  straight  grant  of 
$45,000  a  year.  We  are  now  equipping  a  laboratory 
which  will  be  the  best  by  far  odds  in  practical  mining 
in  the  whole  Dominion  of  Canada  ;  and  I  may  say  to 
you  that  it  recognizes  the  generosity  with  which  science 
is  looked  upon  by  all  classes  and  all  countries,  that 
nearly  every  machine  in  that  mining  laboratory  is  a  gift 
from  manufacturers,  and  chiefly  from  the  United  States. 
1  can  assure  you,  gentlemen,  that  although  the  mer- 
cantile interests  of  K.ingston  are  not  very  strong, 
they  have  the  reputation,  as  you  know,  of  being  solid, 
and  that  Kingston,  while  it  is  not  large,  is  honest  to 
the  core,  and  the  merchants  of  Kingston  will  reach  to- 
wards you  the  glad  hand  and  hope  that  you  will  go 
away  from  Kingston  not  only  having  had  a  pleasant 
time,  but  with  a  better  opinion  of  its  social  and  busi- 
ness qualities.      (Applause). 

The  President  :  Mr.  Mayor  and  Gentlemen  of  the 
city  of  Kingston  :  It  is  not  my  purpose  to  detain  you 
here  to  listen  to  a  speech  of  mine,  but  I  desire  on  behalf 
of  the  Canadian  Electrical  Association  to  tender  to  you 
our  very  warm  thanks  for  the  kindness  which  you  have 
shown  us  this  morning.  We  are  indebted  to  you,  gentle- 
men, for  coming  here  to  greet  us.  and  for  the  very  kind 
words  of  welcome  which  you  have  uttered.  We  are  in- 
debted to  you  in  a  special  manner  because  I  know  of  no 
city  where  the  previous  conventions  of  this  Association 
have  been  held  where  the  municipality  has  taken  such 
pains  to  show  their  hospitality.  You  have  given  us  the 
use  of  your  beautiful  municipal  building,  and  through 
your  kindness  we  are  enjoying  the  comforts  of  this  well 
appointed  place.  You  have  done  more,  sir,  you  have 
provided  for  us  an  excursion  to  which  we  look  forward 
with  pleasurable  anticipations,  and  we  cannot  say  too 
much  to  express  the  gratitude  which  we  ought  to  feel 
for  all  you  have  done  for  us.  When  I  look  upon  these 
beautiful  buildings  I  think  it  is  a  privilege  to  be  here. 
When  I  look  upon  the  beautiful  portraits  of  the  past 
mayors  which  adorn  the  walls  of  the  hall  upstairs,  when 
I  look  upon  you,  sir,  I  think  it  is  a  privilege  for  me  to 
occupy  this  chair,  if  only  for  a  few  moments.  We 
accept  with  very  much  pleasure  the  freedom  of  the  city 
which  you  have  offered  us.  We  will  he^  very  happy  to 
have  you  attend  the  sittings  of  this  convention  right 
along.  I  think  by  this  afternoon  the  attendance  will  be 
very  much  larger,  and  you  may  hear  something  that 
will  be  interesting  and  profitable  to  you.  The 
next  item  on  the  programme  this  morning  is  the 
reading  of  the  President's  address.  It  seems  to  be  an 
established  custom  in  this  Association  that  the  President 
should  read  an  annual  address.  Were  it  not  so  I  would 
not  inflict  upon  you  this  formality,  but  profiting  by  the 
experience  I  have  gained  during  my  year  of  office,  I  have 
put  together  here  a  couple  of  suggestions  which  will  be 
taken  up  later  by  the  Association,  and  thus  this  address 
may  result  in  some  benefit  to  the  Association. 


PRESIDENT  S   ADDRESS. 
To  the  Members  of  the  Canadian  Electrical  Association  : 

Gentlemen: — I  extend  to  you  a  hearty  welcome  to  this  ourtenlh 
annual  convention.  I  have  looked  forward  with  feelings  of  keen 
pleasure  to  this  meeting,  where  it  would  be  my  privilege  to  greet 
many  old  friends,  make  new  ones,  and  celebrate  with  them  the 
tenth  anniversary  of  o\ir  Association. 

Each  successive  convention  increases  my  faith  in  the  value  of 
our  Society  from  the  standpoint  of  our  various  business  interests 
as  well  as  that  of  education — and  I  trust  that  this  meeting  will  be 
as  fruitful  of  good  results  as  any  of  the  preceding  nine. 

I  had  cherished  the  hope  of  meeting  you  in  my  own  city  of 
Ottawa,  but  it  had  been  ordained  otherwise.  The  disastrous  con- 
flagration of  April  26th  which  reduced  to  ashes  a  large  portion  of 
our  Capital,  rendering  thousands  homeless  and  destitute,  and 
destroyed  the  greater  part  of  the  various  electrical  plants  of  the 
city,  made  it  practically  impossible  to  hold  the  convention  as  pre- 
arranged, and  a  postponement  became  necessary  at  first,  and  later, 
to  my  regret,  a  change  of  place. 

Let  me  say  here  that  the  value  of  the  friendships  formed  in  this 
Association  was  exemplified  in  a  touching  manner  by  the  many 
expressions  of  sympathy,  the  prompt  and  generous  offers  of  assist- 
ance received  from  many  of  my  fellow  members. 

A  formal  invitation  having  been  received  from  the  good  city  of 
Kingston  to  hold  our  1900  meeting  here,  the  executive  committee 
unanimously  decided  to  accept  the  proffered  hospitality.  When 
you  consider  the  good  things  provided  for  our  entertainment  by 
the  mayor  and  citizens  of  this  city,  and  the  completeness  of  the 
arrangements  made  by  the  local  committee  under  the  guidance  of 
Mr.  F.  Simmons,  you  will  agree  with  me  that  we  have  made  no 
mistake  in  coming  here,  and  that  the  thanks  of  this  association  are 
due  to  those  who  so  zealously  labored  for  our  comfort  and 
pleasure. 

It  is  a  source  of  gratification  to  me  that  our  membership  con- 
tinues 10  increase  notwithstanding  that  a  considerable  number  of 
members  drop  out  of  the  association  every  year.  We  should  put 
forth  our  best  efforts  to  prevent,  if  possible,  these  annual  lapses, 
and  we  should  not  rest  satisfied  until  every  electrical  operating, 
manufacturing  and  supply  company  firm  or  individual  is  repre- 
sented on  the  membership  roll. 

In  this  consideration  I  would  submit  to  your  earnest  consider- 
ation whether  it  would  not  be  svell  to  introduce  in  our  constitution 
a  feature  of  company  membership  such  as  carried  out  by  the 
National  Electric  Light  Association  of  the  LInited  States  in  addi- 
tion to  the  individual  memberships,  which  could  remain  open  to 
those  who  wished  to  avail  themselves  of  them. 

This  might  be  a  means  of  interesting  in  our  work  many  com- 
panies who  now  take  no  part  in  it,  although  they  all  receive 
practical  benefit  from  our  labors. 

Vou  will  be  pleased  to  see  by  the  report  of  the  Secretary-Treas- 
urer that  our  finances  are  in  a  sound  and  prosperous  condition. 
The  revenue  up  to  May  31st  last  was  about  $130  in  excess  of 
that  of  the  preceeding  year,  and  the  cash  on  hand  for  the  same 
date  was  about  $330,  or  more  than  double  the  amount  on  hand  on 
the  corresponding  date  last  year.  You  will  observe  that  this  is 
due  largely  to  the  low  cost,  to  the  association,  of  the  convention 
of  1899  as  compared  with  that  of  1898. 

You  will  have  submitted  to  you  the  reports  of  the  various  stand- 
iiig  committees,  and  you  will  realize  that  all  the  work  of  the 
association  is  not  done  at  the  annual  convention.  Much  has  been 
done  during  recess  and  some  important  results  have  been  obtained. 
Those  members  who  have  freely  given  of  their  time  and  purse 
on  committee  work  are  entilled  to  the  fullest  expression  of  our 
appreciation  and  gratitude.  The  achievements  of  the  legislative 
committee  during  the  past  year  have  been  of  incalculable  value  to 
the  members  of  this  association.  Through  the  untiring,  timely 
and  well  directed  efforts  of  this  committee  the  "  Conmee  Bill," 
which  was  in  danger  of  being  ruinously  amended,  was  reaffirmed 
by  the  Legislature  of  Ontario,  so  that  this  law  now  bids  fair  to 
remain  permanently  on  the  Statute  books  of  the  province. 

This  is  as  it  should  be.  No  doubt  a  careful  consideration  of 
this  measure  has  convinced  our  legislators  of  the  justice  of  its 
principles  and  the  wisdom  of  its  provisions.  The  committee 
should  be  continued  for  the  purpose  of  watching  any  legislation 
unjust  to  electrical  interests  which  may  be  introduced  in  our  legis- 
latures, and  I  trust  that  such  calls  upon  the  companies  interested 
which  may  be  required  to  meet  the  necessary  expenses  will  be 
promptly  and  cheerfully  met. 

Let  me  say  to  those  who  contributed  to  the  expenses  of  this 
committee  during  past  years,  that  they  have  received  good  and 
full  value  for  their  money.  The  work  has  been  done  efiRciently 
and  economically. 

The  report  of  the  committee  on  meter  inspection  will  show  that 
it   also  has  gained  something  for  electric  lighting  companies  in 
the  reduction  of  certain  inspection  fees. 
Other  committee  will  report  progress. 
'   With  regard  to  the  committee  on  standardization  of  accounts, 
I  would  commend  this  work   to  your  serious  consideration. 

If  companies  could  agree  on  some  general  plan  of  distributing 
operating  expenses,  and  would  furnish  their  figures  to  some  com- 
mittee of  this  association,  it  would  be  possible  to  circulate  among 
the  members  comparative  statements  of  expenses,  omitting  names 
and  amounts  and  giving  percentages  only,  which  would  enable 
managers  to  test  the  economy  of  their  management  and  apply 
the  pruning  knife  where  necessary.  If  all  companies  would 
agree  to  make  their  annual  reports  of  revenue  and  expenses  on 
the  same  basis,  especially  as  regards  interest,  depreciation  and 
charges  of  that  nature,  and  publish  their  statements,  it  would  be 
possible  to  ascertain  the  true  percentage  of  net  profits  in  each 
case,  and  this  would  tend  to  remove  from  the  minds  of  municipal 
legislators  the   impression  often    prevailing    that   there   are  enor- 
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mous  profits  in  public  services  such  as  electric  lighting.  In  this 
way  the  ardor  of  advocates  of  municipal  ownership  might  be  tem- 
pered. At  any  rate  it  would  have  an  educational  value  for  the 
ratepayers. 

The  above  considerations  were  suggested  to  me  by  a  discus- 
sion on  this  subject  which  I  had  the  privilege  of  hearing  at  the 
recent  convention  of  the  N.  E.  L.  Association,  who  appointed  a 
strong  committee  to  deal  with  this  question. 

Letters  have  recently  been  received  by  electric  light  companies 
in  Canada  from  the  National  Electiic  Light  Association  of  the 
United  States,  urging  such  companies  to  join  that  association, 
(whose  membership  fee  is  $25  per  year),  in  view  of  the  important 
work  being  done  by  it  for  the  benefit  of  electric    light  companies. 

While  that  association,  which  has  several  Canadian  companies 
on  its  membership  roll,  is  to  be  commended  for  the  work  it  is  do- 
ing, I  must  remind  Canadian  electric  light  companies  that  their 
first  duly  is  to  the  Canadian  Electrical  \ssociation,  whose  work 
is  of  more  immediate  value  to  ihem,  and  which  is  in  greater  need 
of  their  co-operation  and  support. 

The  committee  on  papers  is  to  be  commended  for  the  high 
character  of  the  papers  to  be  read  and  discussed  at  this  meeting, 
and  I  desire  to  tender  to  the  distinguished  writers,  who  have 
given  us  so  freely  of  their  precious  time,  the  thanks  of  the  as- 
sociation. The  range  of  subjects  is  such  as  to,  I  trust,  please 
every  member. 

It  is  a  matter  for  congratulation  that  the  electrical  industries  in 
Canada  generally  continue  to  enjoy  a  reasonable  amount  of 
prosperity. 

The  past  year  has  been  marked  by  extraordinary  activity  and 
progress.  Many  new  and  extensive  electrical  *orks  have  been 
carried  out,  and  everywhere  there  has  been  evidenced  the  great- 
est confidence  in  the  future  success  of  electrical  undertakings. 
Water  powers  have  been  developed  and  utilized,  and  electric 
power  transmitted  to  long  distances.  Large  works  and  factories 
hitherto  operated  by  steam  have  adopted  the  electric  motor  in 
large  units.  Some  steam  raiUvays  liave  been  converted  into 
trolley  lines.  Electric  railways  have  been  extended  far  out  of 
cities,  equipped  with  heavier  rails,  better  rolling  stock,  larger 
generators,  and  more  powerful  motors,  and  higher  speeds  have 
prevailed. 

Electric  light  and  power  stations  have  been  enlarged  and  re- 
modelled. In  this  particular  field  there  has  been  a  decided  ten- 
dency to  install  generators  of  one  kind  only,  and  to  supply  all 
services  therefrom,  hence  the  increasing  use  of  A.  C.  polyphase 
motors  of  the  "induction  "  or  "  synchronous  "  type  and  A.  C.  arc 
lamps  of  the  enclosed  arc  variety,  either  "  series  "  or  ''  constant 
potential." 

The  use  of  elecricify  in  mining  has  also  received  considerable 
development,  and  its  application  to  the  manufacture  of  calcium 
carbide  is  beginning  to  assume  large  proportions.  The  large 
number  of  small  central  station  installations  testifies  to  the  in- 
creasing popularity  of  electric  lighting  and  power.  New  isolated 
plants,  some  of  them  very  considerable,  were  also  very  numerou^ 
As  a  central  station  man  I  regret  this,  but  I  suppose  the  manu- 
facturer is  happy. 

In  the  telegraph  and  telephone  fields  the  past  year  has  witnessed 
important  extensions  and  improvements  to  existing  systems. 

Among  the  many  important  works  of  the  year  the  following 
may  be  mentioned  : 

The  great  water  power  and  electrical  developments  at  Shawini- 
gan  Falls  and  other  places  on  the  river  St.  Maurice,  Que. 

The  Jacques  Cartier  Water  and  Power  Company,  transmitting 
energy  from  the  falls  of  the  Jacques  Cartier  river  to  the  city  of 
Quebec  for  general  light  and  power  distribution. 

The  Canadian  Electric  Light  and  Power  Company's  transmis- 
sion from  the  Chaudiere  Falls  on  the  river  of  that  name  10  the 
town  of  Levis,  Que.,  for  general  distribution,  with  possible  future 
extension  to  the  city  of  Quebec,  opposite,  through  submarine 
cables. 

The  Lunenburg  Gas  Company,  transmitting  100  horse  power  8 
miles  for  distribution  in  Lunenburg,  N.S. 

The  14  mile  transmission  of  the  Lindsay  Light,  Heat  and  Power 
Company,  into  Lindsay,  Out.,  recently  inaugurated. 

Extensions  of  the  Metropolitan  Railway,  of  Toronto,  to  New- 
market, }o  miles  distant.  Extensions  of  the  Ottawa  electric  rail- 
way to  Britannia  on  the  bay  and  to  the  Dominion  rifle  ranges. 

The  conversion  of  the  steam  railway  from  Quebec  to  St.  Anne 
de  Beaupre,  some  30  miles. 

The  adoption  by  the  Montreal  Street  Railway  Company  of 
electric  power  from  Chambh',  Que. 

The  installation  of  several  thousand  horse  power  of  induction 
motors  by  the  Dominion  Cotton  Company  for  their  mills  in  Mon- 
treal, and  by  other  factories  in  the  same  place. 

The  installation  by  the  E.  B.  Eddy  Company,  of  Hull,  Que.,  of 
1500  or  more  horse  power  of  induction  motors,  and  the  building  of 
a  power  house  by  Conroy  Bros,  at  Deschenes,  Que.,  five  miles 
away,  to  supply  the  power  at  10,000  volts. 

The  500  horse  power  plant  of  the  Soulanges  canal  used  for 
operating  the  lock  gates  and  for  lighting  the  canal. 

The  1,700  horse  power  generating  water  power  plant  of  the 
Bronsons  Company  at  Ottawa,  supplying  energy  for  the  manu- 
facture of  calcium  carbide  to  the  Ottawa  Carbide  Company. 

The  extension  of  the  government  telegraph  system  in  the  Yukon 
district,  600  miles,  and  along  the  north  shore  of  the  lower  St. 
Lawrence  river,  for  300  miles  down  to  Labrador. 

The  substitution  of  storage  batteries  and  dynamos  for  chemical 
batteries  in  the  plants  of  the  G.  N.  W.  and  C.  P.  R.  telegraph 
companies  at  several  places. 

The  complete  renewal  of  the  Bell  Telephone  Company's  plant 
at  Ottawa,  introducing  the  "  central  energy"  system.  The  com- 
plete reconstruction  of  their  lines  there  and  in  other  places,  and 
the  extension  of  their  long  distance  system  in  all  directions. 


To  this  list,  inide  mostly  from  memory,  many  other  important 
works  and  undertakings  could  be  added. 

The  pleasing  features  of  all  these  undertakings,  from  an  engi- 
neering point  of  view,  is  the  generally  scientific  design  and  modern 
character  of  the  apparatus  and  works. 

I  thank  you  for  the  confidence  you  reposed  in  me  when  you 
raised  me  to  the  presidency  of  this  Association.  I  have  con- 
scientiously tried  to  further  your  interests  during  the  year,  and  I 
am  indebted  to  other  officers  and  members  of  the  Executive  Com- 
mittee for  the  assistance  they  rendered  me  at  all  times.  I  desire 
to  make  special  mention  of  our  secretary-treasurer,  who  was  ever 
cheerful  and  willing  to  do  everything  I  a-ked  him  to  do,  although 
I  know  I  exacted  much  of  him  at  limes.  The  relations  between 
the  members  of  the  executive  have  been  very  pleasant  and  har- 
monious, and  I  trust  the  same  harmony  and  good  feeling  will 
characterize  the  proceedings  of  the  convention,  .iiid  that  when  you 
return  to  your  homes  you  will,  each  one  of  you,  bear  away  the 
most  pleasant  memories  of  the  >oth  convention  of  the  C.  E.  .A., 
the  good  city  of  Kingston  and  its  citizens.  I  wish  you  all  con- 
tinued prosperity  and  success  in  your  various  spheres. 

Mr.  C.  H.  Mortimer  read  his  report  as  Secretary- 
Treasurer,  whicin  was  as  follows  : 

SECRETARY  TREASIRERS  REPORT. 

The  membeiship  of  the  Association  has  somewhat  increased 
during  the  year,  notwithstanding  the  removal  of  a  number  of 
names  of  members  who  resigned,  and  of  others  who  changed 
their  place  of  residence  without  notifying  the  Secretary.  It  per- 
haps cannot  be  expected  that  the  membership  should  increase  in 
the  same  ratio  as  in  the  past,  yet  there  is  still  large  room  for  ex- 
pansion if  all  who  should  be  interested  in  the  work  of  the  .Asso- 
ciation would  connect  themselves  with  it.  For  example,  there 
are  many  electric  lighting  companies  who  co-operated  in  the 
work  of  the  Legislation  Committee,  but  are  not  yet  represented 
on  the  membership  of  the  Association.  If  possible,  means  should 
be  found  to  enroll  them  and  obtain  their  active  co-operation  in 
the  various  departments  of  the  Association's  work. 

In  several  of  iny  previous  reports  I  have  referred  to  the  refusal 
of  some  members  to  pay  accounts  of  past  due  fees,  on  the  ground 
that  they  joined  the  .Association  for  one  year  only.  I  am  still 
confronted  with  this  difficulty.  L'nder  present  circumstances  it 
is  difficult  to  know  who  can  be  safely  counted  as  members,  or 
what  amount  of  the  outstanding  fees  can  be  regarded  as  collect- 
able. I  would  suggest  that  the  form  of  application  for  member- 
ship be  changed,  so  as  to  provide  that  persons  who  may  join  the 
Association  shall  assume  liability  for  payment  of  fees  until  their 
resignations  have  been  tendered  and  accepted. 

The  number  of  members  at  present  on  the  roll  is  as  follows  : 
Active,  213  ;  Associate,  31  ;  total,  244  ;  a  gain  of  3  since  last 
report. 

Three  meetings  of  the  Executive  Committee  were  held  during 
the  year,  viz.,  on  September  14th,  1899,  February  loth  and  July 
26th,  1900. 

.At  the  first  of  these,  held  at  the  Russell  House,  Ottawa,  Mr.  J. 
Gordon  Henderson,  Secretary  of  the  Local  Entertainment  Com- 
mittee in  connection  with  the  Hamillon  convention,  reported  that 
the  account  for  expenses  incurred  by  the  local  committee,  after 
having  been  audited  by  Messrs.  Black  and  Leyden,  had  been 
paid,  the  balance  above  $100  contributed  by  the  Association  hav- 
ing been  obtained  by  voluntary  subscriptions. 

The  Secretary  Treasurer  reported  funds  on  hand  to  the  amount 
of  $271.00.  Accounts  for  printing  and  engraving,  in  connection 
with  the  last  convention,  amounting  to  $96.90,  were  ordered  to  be 
paid.  The  work  of  the  various  special  committees  was  discuss- 
ed, and  the  Secretary  directed  to  write  the  chairman  of  these 
committees  requesting  them  to  call  meetings  at  an  early  date  to 
consider  and  prosecute  their  work.  The  Secretary  was  also  in- 
structed to  request  the  members  of  the  .Association  to  suggest 
topics  for  papers  for  this  convention. 

At  the  second  meeting,  held  at  the  Russell  House,  Ottawa,  on 
February  loth,  a  number  of  letters  were  read  from  members 
suggesting  topics  for  papers.  The  Secretary  was  directed  to 
acknowledge  receipt  of  a  letter  from  Mr.  E.  Mascart,  inviting 
the  .Association  to  send  a  representative  to  the  International 
Electrical  Congress  of  1900  at  Paris.  Messrs.  Street,  Gossler, 
Higman,  Cary  and  the  Secretary  were  appointed  a  Committee  on 
Papers  for  this  convention.  To  this  committee  were  referred 
the  suggestions  received  from  members  regarding  suitable  topics. 
It  was  decided  that  Mr.  Wallbank  be  invited  to  submit  a  paper 
on  "  Meter  Inspection,"  and  Messrs.  Kee'.y  and  Higman  to  pre- 
pare a  public  demonstration  of  Wireless  Telegraphy.  The  Sec- 
retary was  directed  to  send  accounts  to  members  in  arrears  for 
fees,  giving  them  notice  of  draft  if  the  amount  should  not  be 
paid  within  ten  days.  .A  large  local  committee  was  appointed  to 
make  all  necessary  arrangements  for  the  convention,  and  the 
sum  of  $150  was  voted  for  the  use  of  this  committee.  It  was 
resolved  that  the  annual  convention  be  held  at  Ottawa  on  the 
27th,  2Sth,  and  29th  of  June,  1900. 

Owing  to  the  disastrous  fire  which  occurred  in  Ottawa  shortly 
after  this  executive  meeting,  it  was  found  necessary  to  postpone 
the  convention  until  September,  which  was  done  with  the  unani- 
mous consent  of  the  Executive  Committee,  and  the  members 
notified  accordingly.  Subsequently  a  cordial  invitation  was  re- 
ceived from  the  Mayor  and  citizens  of  Kingston  to  hold  the 
convention  in  that  city,  which  invitation  was  accepted  by  the 
Executive  Committee  at  a  meeting  held  in  Toronto  on  July  26th 
last,  with  the  approval  of  the  President  and  other  members  resi- 
dent in  Ottawa.  The  29th,  30th  and  31st  of  August  were 
selected  as  the  dates  for  the  convention.  The  President  and 
Mr.  A.  B.  Smith  were  appointed  a  committee  to  assist  in  making 
the   local   arrangements.     One    hundred    dollars    wa.s    voted    to- 
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wards  the  expenses  of  the  local  committee.  The  Secretary  was 
directed  10  notify  manufacturers  and  dealers  in  electrical  supplies 
that  free  accommodation  would  be  provided  during  the  convention 
for  exhibits,  also  labor  and  current  free  for  installing'  and 
operating  same.  The  Secretary  was  authorized  to  procure  the 
services  of  a  stenographer  to  report  the  proceedings  of  the  con- 
vention. Five  persons  were  elected  to  active  membership  in  the 
Association,  and  several  resignations  accepted.  In  the  case  of 
members  in  arrears  for  fees  the  Secretary  was  directed  to  notify 
them  that  their  resignations  could  not  be  accepted  until  all 
indebtedness  to  the  Association  is  liquidated. 

Following  is  a  statement  of  the  receipts  and  disbursements  : 

FINANCIAL    REPORT    FROM    JUNE    1ST,     1899,     TO    31ST    MAY,     19OO. 
RECEIPTS. 

Cash  in  bank  June  1st,  1899 S137.76 

Cash  on  hand  June    1st,    iSgg   '7-85 

194  Active   Members'  fees  at  $3.00 582.00 

2 1  Associate   Members'  fees  at  $2.00 42.00 

50  copies  Convention  report 5-o" 

Exchange  on  Cheque .25 

$799.64 

DISBURSEMENTS. 
Expenses  of  Convention  : 

Grant  to  Local  Committee $100.00 

Geo.  Angus,  Stenographer 26.00 

C.  R.  Lane  (.Assistant  to  Secretary) 3.00 

Electrical  News,  printing  account 96.90 

Express  Order .25 

Express  charges .60 

$226.75 

Grant  to  Secretary $125  00 

Secretary's  travelling  expenses  to  Ottawa  attend- 
ing Executive  meetings 31-00 

Postage 35.6 1 

Exchange  on  cheques  and  drafts 13-38 

E.xpress  charges .59 

Telephone  messages  and  telegrams   2.85 

Stationery  and  printing 16-50 

$451.68 

$333-18 

Balance  in  bank  May  31st,    1900 $339-^3 

Balance  on  hand  May  3 1  st,    1 900 . .        1 1 .  20 

$351.03 

Unpaid  accounts ■  7-85 

«333-i8 
RECEIPTS. 

Money  on  hand  June  ist,  1900 $11 

339 

75 


Money  in  bank  June  1st,   1900. 

25  Active  Members'  fees  at  $3.00 

4  Associate  Members'  fees  at  $2 

Envelopes  used  by   Legislation  Committee. 


$435-03 

DISBURSEMENTS. 

Convention    buttons $6.25 

Telegrams 1 .83 

Postage 15-00 

Exchange  on  drafts .90 

Ribbon  for  badges 1 . 1 1 

Stationery .60 

Money  on  hand,  August  27th,  1900 17.01 

Money  in  bank,  August  27th,    1900 39^-33 

$435-03 

The  President  :  As  the  consideration  of  reports  is 
put  down  for  to-morrow  morning',  it  may  be  laid  on  the 
table  until  then.  According  to  custom,  I  will  appoint 
Mr.  A.  B.  Smith  and  Mr.  B.  F.  Reesor  to  audit  the 
Secretary-Treasurer's  report.  The  next  item  is  the 
reports  of  standing  committees.  We  had  a  Committee 
on  Statistics  which  was  appointed  two  years  ago,  and 
continued  last  year.  The  Secretary  will  read  you  the 
report. 

The  Secretary  read  the  report  of  the  Committee 
on  Statistics,  as  follows  : 

REPORT    OF    COMMITTEE    ON    STATISTICS. 

Mr.  C.  H.  Mortimer,  Secretary  C.  E.  A. 

Dear  Sir, — I  have  your  favor,  also  one  from  our  respected  Presi- 
dent in  reference  to  my  work  as  Chairman  of  the  Statistical  Committee 
of  the  C.  E.A.,  and  am  very  sorry  to  say  that,  while  I  have  gathered  a 
lot  of  interesting  information  and  data,  I  have  not  been  able  to  put  it 
properly  together  or  tabulate  it  in  such  shape  that  it  will  be  of  much 
value  to  the  Association.  I  have  been  too  liusy  to  pay  any  attention  to 
the  matter  beyond  trying  hard  to  do  a  little  from  time  to  time,  and  in 
that  manner  hoped  to  have  had  a  fairly  good  report,  but  my  trip  to 
Winnipeg  coming  in  within  the  last  four  weeks,  completely  destroyed 
any  chance  of  my  getting  a  report  ready.  I  must  ask  the  indulgence  of 
the  Association,  and  can  only  plead  that  the  days  are  not  long  enough 
and  not  many  enough  to  get  through  my  business  engagements,  let 
alone  any  additional  work.  I  must  therefore  ask  that  you  kindly  re- 
lieve me  of  the  Chairmanship  of  this  Committee  and  appoint  somebody 
who  will  be  able  to  give  it  more  time  and  attention.  I  have  consider- 
able data  which  I  would  be  glad  to  hand  over  to   whomever   you  may 


designate.     I  trust  you  will  have  a  very  successful  meeting  and  hope  to 
be  able  to  be  with  you  one  day  at  least. 
Yours  very  truly, 

(Signed)     J.  A.  Kammerer, 

Chairman  .Statistical  Committee. 

The  Secretary  read  the  report  of  the  Committee  on 
Meter  Inspection,  as  follows  : 

report  of  committee  ON  meter  inspection. 
To  the  Canadian  Electrical  Association  : 

Gentlemen, — Your  Committee  on  Meter  Inspection  beg  to  re- 
port that  they  have  since  the  last  meeting  of  this  .Association  inter- 
viewed the  officers  of  the  Electrical  Inspection  Branch  of  the 
Inland  Revenue  Department,  with  a  view  of  ascertaining  if  the 
working  of  the  Inspection  Act  could  not  be  made  easier  to  the 
electric  light  companies,  and  less  expensive. 

We  have  very  much  pleasure  in  reporting  that  we  obtained  a 
concession  in  the  matter  of  inspection  fees,  vizt  That  whenever  a 
meter  requires  inspection  before  the  expiration  of  the  five  years 
covered  by  the  last  regular  inspection,  it  shall  be  certified  by  the 
department  for  a  fee  of  50  cents  only  instead  of  the  regular  fee. 

"This,  while  it  affects  a  saving  to  the  companies,  is  also  an  evi- 
dence of  the  desire  of  the  department  to  meet  the  electrical  com- 
panies halfway,  and  make  the  operation  of  the  Act  as  little  irksome 
as  possible.      I  am. 

Yours  very  truly, 

A.  A.   Dion,  Chairman. 

Mr.  J.  J.  Wright  read  the  report  of  the  Committee  on 
Legislation,  which  was  as  follows  : 

report  of  committee  on   legislation. 

It  was  considered  last  year,  at  the  time  when  the  Conmee  Act 
became  law,  that  while  there  was  not  much  danger  of  the  funda- 
mental principle  of  the  bill  being  abrogated,  that  amendments 
would  be  brought  forward  from  time  to  time  which  would,  while 
intended  to  apply  to  special  cases,  interfere  with  ihe  general 
working  of  the  Act.  These  expectations  were  more  than  realized, 
for  not  only  were  amendents  proposed  in  several  waj'S,  but  a 
separate  bill  was  introduced  by  Mr.  Graham  purporting  to  amend 
the  Conmee  -Act  in  one  or  two  particulars,  but  in  reality  repealing 
the  Act  and  re-enactingan  ingeniously  worded  measure  that  would 
have  utterly  destroyed  the  usefulness  of  the  Act  as  originally 
passed  by  the  Legislature  of  1899. 

It  became  necessary  then  for  your  Committee  to  take  active 
measures  to  meet  this  threatened  attack.  In  the  meantime,  in  the 
expectation  that  some  work  would  have  to  be  done  and  expense 
incurred,  a  request  was  made  to  the  various  electric  lighting 
companies  interested  for  financial  assistance,  and  a  draft  made 
upon  the  basis  of  the  former  subscriplions  paid  in.  A  sum 
amounting  to  about  $400  was  realized  liy  this  means,  which  was 
thought  would  be  sufficient  for  the  purpose,  but  the  sweeping 
nature  of  the  so-called  amendments  and  Ihe  postponement  of 
action,  from  time  to  time,  by  the  pai-liamentary  committee  having 
the  matter  in  hand,  necessitated  a  much  larger  outlay.  .As  the 
work  of  council  retained  by  your  Committee,  as  well  as  the  efforts 
of  individual  members,  held  forth  promise  of  ultimate  success,  it 
was  deemed  inadvisable  for  the  sake  of  saving  additional  expen- 
diture to  jeopardise  the  success  of  work  already  accomplished.  It 
was  thought  that  the  benefits  accruing  to  the  companies 
interested  would  be  ample  justification  for  this,  and  that  in  view 
of  the  important  work  accomplished  we  could  reasonably  look 
forward  to  increased  assistance  to  enable  all  liabilities  to  be  fully 
met. 

The  total  disbursements  on  this  account  have  been  : 

For  legal  services $765.00 

For  telegrams,  postage,  stationary,  printing,  ex- 
change, etc 62.78 

Making  a  total  of $827.78 

To  meet  this  there  has  been  subscribed,  during  the  year,  the 
amount  of  $719.25,  which,  with  $75.67  on  hand  from  last  year, 
makes  a  total  of  $794.92.  This  deducted  from  the  total  expenses 
leaves  a  deficit  yet  to  be  made  up  of  $32.86. 

While  as  a  result  of  this  effort  the  prmciples  of  the  Conmee  Act 
has  become  more  firmly  established  than  ever,  it  is  altogether 
likely  that  further  efforts  wiP  be  made  to  amend  or  nullify  it  at 
future  sessions  of  the  legislature.  Although  this  opposition  will 
become  less  and  less  serious  as  time  progresses,  it  will  be  neces- 
sary for  this  Association,  as  representing  the  industry  of  electric 
ligfiting  and  the  distribution  of  power,  to  prepare  to  repel  and 
neutralize  these  repeated  attacks. 

Y'our  Committee  has  thought  that  some  action  should  be  taken 
to  consolidate  in  a  greater  degree  the  interests  involved,  that 
special  effort  should  be  made  to  have  every  electric  lighting  com- 
pany in  the  province  identified  with  the  Association.  A  number 
of  companies  who  have  benefitted  to  a  marked  degree  by  the 
work  done  by  this  Committee  have  not  contributed  in  any  way  to 
the  expenses  incurred.  If  every  company  who  are  interested 
would  assume  a  fair  share  of  the  burden,  it  would  merely  be  a 
nominal  one,  and  provision  in  a  proper  manner  would  be  made  to 
meet  these  periodical  attacks  upon  their  interests.  Your  Com- 
mittee would  recommend  tha'  the  .Association  take  some  action 
looking  to  the  consolidation  of  these  interests  and  to  a  proper 
method  of  again  making  provision  to  meet  attacks  upon  this 
legislation. 

The  number  of  companies  and  individuals  who  have  subscribed 
towards  the  fund  this  year  is  76;  last  year  Ihe  number  was  51. 
The  names  of  the  contributors  are  as  follows  : 

Mattawa  Electric  Co.;  Jos.  Knox,  Stayner  :   Paris  Electric  Co.; 
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Trenton  Electric  Co.;  Parry  Somid  Electric  Co.;  North  Bay 
Electric  Co.;  Tilsonbuig  Electric  Co.;  Rat  Portage  Electric  Co.: 
Woodstock  Electric  Co.;  Robertson,  Rowland  &  Co.,  Walkertoii; 
H.  Gruetzner,  Hanover  ;  Ayliiier  Electric  Co.;  Wingham  Electric 
Co.;  Bowmanville  Electric  Co.;  W.  Moore  &  Sons,  Meatord  ; 
Shelbnrne  Electric  Co.;  Toronto  Electric  Light  Co.;  John  Philip, 
Grand  Valley;  Madill  Bros.,  Lakefield  ;  Owen  Sovmd  Electric  & 
Illuminating  Co. ;  Napanee  Electric  Co.;  Seaforth  Electric  Co.; 
Peterboro  Electric  Co.;  Kingsville  Electric  Co.;  Lindsay  Light, 
Heat  &  Power  Co.;  Arnprior  Electric  Co.;  Gait  Gas  Co.;  Strat- 
ford Electric  Co.;  Stormont  Electric  Co.,  Cornwall  ;  Wall'ord 
Electric  Co.;  Leamington  Electric  Co.;  Pembroke  Electric  Co.; 
St.  Catharines  Electric  Co.;  William  Snider,  Waterloo  ;  People's 
Electric  Co. ,  Windsor;  St.  Thomas  Electric  Co.;  Gananoi|ue 
Electric  Co.;  Welland  Electric  Co.;  Port  Hope  Electric  Co.; 
Sarnia  EZIectric  Co. ;  Smith's  Falls  Electric  Co. ;  Uxbridge  Elec- 
tric Co.;  Ottawa  Electric  Co.;  L.  H.  Reesor,  St.  Marys  ;  Strath- 
roy  Electric  Co.;  W.  A.  Mackay,  Renfrew;  A.  A.  Wright, 
Renfrew  ;  Cataract  Power  Co.,  Hamilton  ;  Howes  &  Leighton, 
Harriston,  Ont.;  Simcoe  Gas  &  Water  Co.;  Coboiirg  Electric 
Co.;  Norwood  Electric  Co.;  Carleton  Place  Electric  Co.;  Brant- 
ford  Electric  &  Operating  Co.;  Alliston  Electric  Co.;  London 
Electric  Co.;  Kingston  Electric  Co. ;  Gravenhurst  Electric  Co.; 
Hamilton  &  Prout,  Forest  ;  Dunnville  Electric  Co.;  Guelph 
Electric  Co.;  Midland  Electric  Co.;  Berlin  Gas  Co.;  Markdale 
Electric  Co.;  Almonte  Electric  Co.;  Georgetown  Electric  Co.; 
Ingersoll  Electric  Co.;  Dundas  Electric  Co.;  D.  A.  Mclntyre, 
Paisley  ;  R.  P.  Bearman,  Chesley  ;  Clinton  Electric  Co.;  Kilmer, 
Crawford  &  Mclntyre,  Durham;  Petrolea  Electric  Co.;  L  J. 
Gonld,  Uxbridge;  VVallacebnrg  Electric  Co. ;  Wiarton  Electric  Co. 

Your  committee  is  glad  to  be  able  to  state  that  the  legislation 
obtained  and  protected  through  its  efforts  has  been  of  the  most 
vital  importance  to  several  companies  during  the  year,  in  prevent- 
ing what  might  be  termed  the  absolute  confiscation  or  destruction 
of  their  property.  At  the  same  time,  the  measure  is  eminently 
fair  to  the  municipalities  and  protects  their  interests  equally  with 
those  of  the  companies  concerned. 

Your  committee  have  to  express  their  acknowledgement  to  those 
gentlemen  who  actively  assisted  them,  at  considerable  sacrifice  of 
time  and  at  their  own  expense,  in  defending  the  rights  of  the  com- 
panies before  the   Legislature. 

J.  J.   Wricht, 
Chairman  Committee  on  Legislation. 

The  President  :  There  was  a  Committee  appointed 
to  confer  with  the  Underwriters,  a  continuation  ot  the 
Committee  of  the  precedino;  year  ;  Mr.  Gcssler  is  the 
chairman  of  that  Committee. 

Mr.  P.  G.  Gossler  :  Your  Committee  appointed 
at  the  last  convention,  consistingf  ot  Mr.  San^ster, 
Mr.  Dion,  Alderman  Sadler  and  myself,  met  on 
the  15th  January  last  in  the  Windsor  Hotel,  Mon- 
treal, with  a  view  of  discussing  and  considering  a 
by-law  which  it  is  proposed  to  incorporate  in  the 
building  by-laws  of  Montreal,  known  as  the  Montreal 
Building  By-law  of  iSgg.  Section  168  of  this  by-law 
proposed  that  all  electric  installations  within  the  city  of 
Montreal  should  be  inspected  and  a  certificate  of  inspec- 
tion, to  the  effect  that  the  installation  is  in  accordance 
with  the  Board  of  Fire  Underwriters'  rules,  should 
be  issued  before  such  connection  was  made.  Alderman 
Sadler  had  taken  up  this  proposed  by-law  in 
detail,  and  after  due  consideration  of  the  matter, 
especially  in  view  of  there  being  nothing  definite  stated 
in  the  proposed  by-law  as  to  who  should  stand  the 
expense  of  this  inspection  department,  it  was  not 
thought  advisable  for  your  comtnittee  to  take  the  matter 
up  in  a  formal  manner.  However,  as  the  Secretary  ot  the 
Board  of  Fire  Underwriters,  Mr.  Hadrill,  expressed 
last  year  that  he  was  in  hopes  that  municipalities 
would  pass  such  by-laws  throughout  the  Dominion  that 
would  make  the  enforcement  of  the  Fire  Underwriters' 
rules  part  of  the  building  laws,  and  that  the 
expense  of  such  enforcement  or  coinpliance  with 
the  law  would  be  stood  by  the  municipalities  ;  it 
would  seem  that  this  by-law  was  intended  to  be 
the  first  step  in  that  direction,  and,  after  considering 
the  matter  at  the  Windsor  Hotel,  as  I  stated  before,  it 
was  not  thought  advisable  to  take  the  tnatter  up  until 
such  time  as  this  by-law  was  presented  for  enact- 
ment before  the  city  of  Montreal.  The  Committee 
really  has  taken  no  definite  steps  except  to  familiarize 
itself  with  the  proposed  legislation,  and  having  Alder- 
man Sadler  keep  his  eye  on  the  by-law  as  it  pro- 
gresses. There  has  really  been  no  progress  made 
towards  having  a  definite  bureau  of  inspection  estab- 
lished in  the  Province  of  Quebec  or  throughout  the 
Dominion,  and  at  the  suggestion  of  the  meeting  it  was 
resolved  to  let  the  established  systems  of  inspection  as 
then  existing  remain  without  being  interfered  with.  I 
further  wish  to  say  that  the   minutes  of   that  meeting  to 


discuss  that  by-law  in  detail,  and  also  a  copy  of  the 
proposed  by-law,  will  be  incorporated  in  my  report  to 
the   Association. 

The  President  :  There  was  a  committee  appointed 
last  year  at  Hamilton  to  deal  with  the  proposed 
"  Standardization  of  Accounts,"  as  suggested  in  a 
paper  read  before  that  convention.  We  have  a  report 
from  Mr.  D.  R.  Street. 

The  Secretary  read  the  report,  as  follows  : 

REPORT  OF  COMMITIEE  ON  STANDARDIZAl  ION  OF  ACCOUNT-S. 

To  the  President  of  the  Canadian  Electrical  Association: 

Sir, — As  there  is  apparently  an  idea  on  the  part  of  the  executive  of 
the  Association  that  I  am  chairman  of  the  committee  "  to  formulate  a 
standard  system  of  accounting  lor  our  central  stations  in  Canada,  "  I 
take  the  liberty  of  reporting  that  at  a  meeting  of  this  committee  held  in 
the  Royal  Hotel,  Hamilton,  on  the  30th  of  Jime,  1S99,  at  which  Mr. 
Hatr,  Mr.  Wright  and  myself  were  present,  Mr.  Hart  was  unanimously 
chosen  as  chairman  of  the  committee,  this  being  out  of  deference  to 
him  as  the  author  of  a  very  excellent  paper  on  accounting  read  at  the 
last  convention,  from  which  the  present  committee  is  the  issue. 

As  Mr.  Hart,  the  chairman,  1  understand,  is  in  the  Lower  Provinces, 
and  may  possibly  not  be  at  this  convention,  and  as  it  is  impossible  for 
nie  to  be  there  on  the  first  day,  I  take  the  liberty  of  stating  that  the 
committee  has  done  some  work,  though  not  much.  However,  a  start 
has  been  made  and  a  certain  amount  of  correspondence  has  been  done 
and  data  collected,  forms  have  been  received  from  Mr.  T.  E. 
Oakley,  of  Fort  William  :  we  have  Mr.  HartV  paper  read  at  last  con- 
vention, also  a  communication  from  the  Librarian  of  McGill  College 
saying  that  a  copy  of  the  report  of  the  National  Electric  Light  .'\ssocia- 
tion  proceedings  held  in  Montreal  some  eight  years  ago,  and  which  con- 
tains an  excellent  paper  on  accounting,  is  at  the  disposal  of  the  com- 
mittee at  the  College,  but  unfortunately  cannot  be  removed.  We  also 
had  a  very  good  paper  upon  the  same  lines  that  this  committee  is 
working,  from  Mr.  Colquhon,  submitted  at  the  last  meeting  of  the 
National  Electric  Light  Association. 

Please  bear  in  mind  that  should  Mr.  Hart  be  present,  as  he  possibly 
may,  he  will,  of  course,  have  his  own  report  as  chairman,  and  I  would 
respectfully  request  that  this  letter  to  yourself  should  in  that  case  not 
be  used. 

Yours  truly, 

D.   R.   Street. 

The  President  :  There  was  a  proposal  to  establish 
a  standard  for  arc  lamps  which  could  be  embodied  in 
contracts  to  take  the  place  of  the  old  standard  of  2,000 
or  1,200  c. p.,  which  led  to  many  disputes  ;  it  was 
taken  up  at  the  last  meeting  and  discussed  to  some 
extent  and  a  Committee  appointed  to  make  some  sug- 
gestion at  the  next  convention.  Mr.  Higman,  of 
Ottawa,  was  chairman,  and  Mr.  Gossler  was  a  member 
of  that  Committee.  As  Mr.  Higman  is  not  here  and 
has  sent  no  report,  perhaps  Mr.  Gossler  could  make  a 
verbal  report  of  what  has  been  done  by  that  Committee 
during  the  year. 

Mr.  P.  G.  Gossler  :  Mr.  President,  after  considera- 
tion of  the  matter  and  the  remarks  that  were  made  at 
the  last  convention,  it  was  thought  that  it  would  be 
premature  to  decide  on  any  definite  standard  at  the 
present  time  for  illumination  of  arc  lamps.  There  are 
so  many  possibilities  of  inaccuracies  being  introduced 
in  the  rating  of  street  lights  on  a  basis  of  c.p.  that  such 
a  rating  has  almost  been  entirely  superseded  by  the  watt 
basis,  that  is,  the  watts  consumed  per  lamp,  and 
at  the  present-  time  the  same  energy  in  different  types  of 
lamp  gives  a  very  decided  difference  of  illumination;  it 
was  thought  best  to  not  even  make  any  suggestions 
towards  a  definite  standard  until  such  time  as  there  was 
inore  universal  accord  on  the  subject  of  exactly  what 
energy  should  be  used  in  lamps,  or  what  illumination 
could  be  expected  from  different  classes  of  lamps.  As 
you  all  know,  there  is  a  very  great  diversity  of  opinion 
on  the  subject. 

Mr.  J.  Yule  :     Wasn't  there  a  resolution  carried  ? 

Mr.  Gossler  :  Not  being  chairman  of  the  Committee, 
I  am  really  not  familiar  with  the  details.  There  may 
have  been  a  resolution.  You  were  present,  were  you 
not,  Mr.  Yule  ? 

Mr.  Yule  :     Yes. 

Mr.  Gossler  :  You  were  a  member  of  that  Com- 
mittee. 

Mr.  Yule  :  My  recollection  is  there  was  a  resolu- 
tion. 

The  President  :  My  recollection  is  we  passed  a  reso- 
lution in  order  to  narrow  down  the  discussion,  which 
had  been  of  a  very  rambling  character.  A  resolution 
was  passed  to  bring  the  discussion  within  a  certain 
channel,  but  that  resolution  was  to  the  effect  that  the 
rating  should    be  on  a  wattage    basis,  and    there    were 
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some  other  things  besides  that  which  were  to  serve  as  a 
basis  for  discussion  at  a  future  meeting,  but  that  other 
meeting  not  having  been  held,  I  don't  know  that  it 
would  be  wise  to  present  the  conclusions  of  that  first 
meeting  as  a  report.  It  was  only  preliminary,  and  it 
may  have  been  all  undone  at  a  subsequent  meeting. 
I  agree  with  Mr.  Gossler  that  it  would  not  be  safe  to 
express  ourselves  on  this  point  whicn  is  now  engaging 
the  attention  of  more  important  bodies  elsewhere  ;  we 
might  let  them  speak  first.  Possibly  to-morrow,  when 
the  consideration  of  these  reports  comes  up,  we  might 
decide  to  continue  the  committee  and  see  what  they  can 
do  next  year. 

Mr.  Gossler:  In  connection  with  Mr.  Yule's  sugges- 
tion of  a  resolution  having  been  passed  relating  to  the 
wat'age  to  be  used  per  lamp,  I  may  say  that 
there  may  be  the  same  wattage  in  the  arc  and 
yet  have  altogether  a  different  illumination.  Of  course, 
it  depends  upon  the  character  and  size  of  the  arc. 

Mr.  Yule  :    You  were  asked  to  report  on  that. 

Mr.  Gossler  :  If  I  was  I  certainly  have  overlooked 
it.  I  have  not  gone  into  it  w'ith  a  view  of  making  a 
report.  I  could  possibly  talk  tor  an  hour  and  a  half  on 
the  subject  of  arc  lamps,  but  I  didn't  know  1  was  to 
make  a  report. 

Mr.  Yule  :  I  mean  to  a  subsequent  meeting  of  the 
Committee,  not  to  this  convention.  It  is  understood 
this  Committee  has  no  power  whatever  ;  they  simply 
make  a  recommendation  to  the  government  depart- 
ment. 

The  President  :  The  next  order  is  the  appointing  of 
the  Nominating  Committee.  The  duties  ot  this  Com- 
mittee are  to  suggest  names  for  the  various  standing 
committees  tor  the  coming  year  and  for  the  officers  to 
be  elected  on  the  31st.  I  will  appoint  on  this  committee 
Messrs.  E.E.  Cary,  P.G.  Gossler,  J.J.  Wright,  J.  Yule 
and  J.F.H.  VVyse.  It  these  gentlemen  will  get  together 
between  this  and  to-morrow,  they  can  take  as  a  basis 
for  the  committees  last  year's  list  ;  the  same  com- 
mittees will  very  likely  be  continued,  and  suggest  who 
should  compose  them,  as  well  as  the  oflficers  for  next 
year.  This  is  intended  as  a  guide  and  a  help  to  the 
convention.  It  is  not  binding  by  any  means,  and  other 
nominations  can  be  made  when  the  time  comes. 

The  President  :  I  think  if  there  is  any  general  busi- 
ness to  be  brought  before  the  convention,  we  should 
hear  it  now,  because  the  author  of  the  first  paper  on  the 
list  is  not  here  yet,  and  the  time  at  our  disposal  this 
morning  is  short. 

Mr.  J.  J.  Wright  :  On  the  other  hand,  there  are 
others  who  have  some  business  to  bring  before  the  con- 
vention, thinking  it  will  come  after  the  reading  of  the 
papers. 

The  President  :  I  would  like  to  have  a  little  larger 
audience  for  the  reading  of  the  papers,  and  I  think  we 
will  have  it  this  afternoon. 

Mr.  J.J.  Wright  :  1  would  suggest  that  an  adjourn- 
ment would  be  in  order  now  until  the  afternoon  session. 

The  President  :  1  am  sorry  to  see  such  an  old  mem- 
ber as  Mr.  Wright  talk  about  wasting  time  in  this  way. 
However,  it  that  is  your  wish,  all  right. 

Mr.  Wright:  If  there  is  any  business  to  come  before 
the  convention  which  members  wish  to  bring  up  now,  I 
am  quite  agreeable. 

Mr.  J.F.H.  Wyse  :  I  understand  there  is  a  motion 
to  adjourn.      I  second   the  motion. 

Mr.  Gossler  : — As  a  further  suggestion,  1  know  that  on 
the  next  train  from  Montreal  there  will  be  at  lea«t  ten 
or  fifteen  members,  and  it  will  be  hardly  fair  to  them  to 
proceed.  However,  it  may  not  be  fair  to  us  for  them  to 
stay  behind.  But  a  postponement  for  an  hour  or  two 
ho'jrs  will  probably  not  be  out  of  the  way. 

The  President  :  It  is  moved  by  Mr.  J.  J.  Wright, 
seconded  by  Mr.  J.  F.  H.  Wyse,  that  this  meeting 
adjourn  until  2.15  this  afternoon. 

On  a  vote  having  been  taken,  the  motion  was  declared 
carried. 

AFTERN'OOX  SESSION. 

At  2.45  p.m.  the  President  called  the  convention  to 
order. 


The  President  :  The  first  order  is  general  business  ; 
if  there  is  nothing  in  the  way  of  general  business,  we 
will  pass  on  to  the  reading  of  papers.  The  first  paper 
is  by  Mr.  Camp,  C.P. R.  Telegraph  Company,  Montreal. 
I  have  a  telegram  from  Mr.  Camp  stating  that  he  will  ar- 
rive at  4.30  this  afternoon,  and  asking  us  to  postpone 
the  reading  of  his  paper.  The  next  is  a  paper  by  Prof. 
Owens.  I  have  a  letter  here  stating  that  Prof.  Owens 
has  been  called  away  to  Maryland  on  account  ot  the 
death  of  his  sister.  Prof.  Owens  did  not  send  in  his 
paper.  The  next  is  a  paper  by  Mr.  F.  H.  Leonard,  of 
Montreal.  Mr.  Leonard  is  in  the  city,  but  is  not  here 
just  now,  and  as  it  is  getting  late.  Prof.  Herdt  has  con- 
sented to  read  his  paper  now.  The  paper  is  on  "  Con- 
ditions Affecting  the  Wave  Form  of  Alternators." 

Prof.  L.A.  Herdt,  McGill  University,  Montreal,  read 
his  paper.   (See  page  171). 

The  President  :  You  have  heard  the  able  paper  by 
Prof.  Herdt.  As  he  has  stated,  the  subject  is  of  great 
importance,  especially  now  when  alternating  current 
generators  are  being  used  to  such  an  extent  that  all 
services,  net  only  incandescent  lighting,  but  arc  lighting 
and  motors,  are  furnished  from  alternating  current 
generators.  To  those  ot  us  who  have  been  accustomed 
to  look  upon  the  sine  curve  as  approximately  correct  in 
dealing  with  alternating  current  phenomena,  the  results 
shown  here  are  somewhat  startling.  This  paper  is 
open  for  discussion,  gentlemen.  I  regret  the  fact  that 
the  papers  could  not  have  been  placed  in  the  hands  of 
the  members  some  time  before  the  opening  of  the  con- 
vention, because  papers  ot  that  nature  require  some 
study.  It  was  our  purpose  that  there  should  be  oppor- 
tunity tor  studying  them.  I  must  say,  however,  that 
although  the  Committee  on  Papers  have  used  their  ut- 
most endeavors  to  get  the  papers  printed  in  time,  they 
have  failed.  Could  we  hear  from  Mr.  Leonard  on  this 
subject  ? 

Mr.  Leonard  :  Well,  no,  I  am  hardly  prepared  to 
say  anything  on  Prot.  Herdt's  paper.  I  didn't  come 
into  the  room  until  the  paper  was  half  through,  and  I 
would  like  to  study  it  a  little  further  before  taking  up 
any  discussion  on  it. 

The  President  :  Perhaps  we  had  better  postpone  the 
discussion  on  this  paper  until  to-morrow.  Are  there 
any  gentlemen  here  who  would  like  to  discuss  this  paper? 

Mr.  Gossler  :  I  would  like  to  ask  Prof.  Herdt  a 
question  for  the  purpose  of  getting  information.  Not 
having  read  the  paper,  I  am  not  very  familiar  with  its 
contents.  Plate  3  shows  different  curves  ot  electro- 
motive force  and  different  power  factors  there,  and  I 
notice  that  the  maximum  electro-motive  force  ot  each 
curve  comes  within  possible  15  degrees  of  either  side  of 
the  90  degree  line.  You  have  shown  here  electrical 
degrees  from  zero  to  180,  and  the  maximum 
electro-motive  force  on  all  those  curves  is  within  15  de- 
grees either  way  of  90  degrees.  You  have  yout 
maximum  electro-motive  force  practically  on  a  straight 
line. 

Prot.  Herdt  :    Yes. 

Mr.  Gossler  :  I  was  under  the  impression  that  fre- 
quently the  demagnetizing  effect  distorted  the  magnetic 
field  so  as  to  throw  the  maximum  E.M.F.  further  than 
15  degrees  one  way  or  the  other. 

Prof.  Herdt  : — The  ordinates  of  the  curves  at  load 
have  been  plotted  60  volts  below  that  of  the  preceding 
ones,  for  clearness.  At  full  load,  100  per  cent,  power 
factor,  the  electro-motive  force  is  shown  to  be  shifted 
about  ten  degrees  in  the  direction  of  rotation  ;  how- 
ever, as  the  power  factor  is  decreased,  this  is  gradually 
reduced  until  we  find  that  ivith  a  powder  factor  ot  55  per 
cent.,  the  electro-motive  force  wave  is  nearly  back  in 
the  original  position  of  the  no  load  wave. 

Mr.  Gossler  : — It  is  an  individual  characteristic  ot 
the  machine.  I  should  say  that  was  a  very  good 
machine. 

Prof.  Herdt  : — It  is  a  very  good  machine.  If  you 
like  to  consider  that  later,  Mr.  Gossler,   we  can  do  so. 

Mr.  Gossler  : — I  just  wanted  to  get  that  information. 

The  President  : — Is  there  any  further  discussion  ?  If 
not,  we  will  go  on  with  Mr.  Leonard's  paper,  and  we 
will  give  you  an  opportunity  to  take  Prof.  Herdt's  paper 
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up  again  to-morrow.  I  have  much  pleasure  in  calling- 
upon  Mr.  F.  H.  Leonard,  of  Montreal,  to  read  his  paper 
entitled  "  Power  Factor  as  Affecting  Operation  and 
Investment,  with  Special  Reference  to  Induction  Motors 
and  Enclosed  Arc  Lamps." 

Mr.   F.   H.   Leonard    read  his  paper.      (See  page  173). 

The  President  :  Gentlemen,  I  think  I  may  state 
that  this  is  one  of  the  best  papers  we  have  had  submit- 
ted to  this  Association.  It  deals  with  matters  that  as 
central  station  managers  some  of  us  have  to  consider 
very  seriously,  and  I  wish  you  would  give  it  a  very  lull 
discussion.  It  contains  a  great  deal  of  interesting 
matter,  from  the  standpoint  of  theory  as  well  as 
that  ot  practice,  and  I  hope  it  will  receive  due  consider- 
ation.   It  is  now  open  for  discussion. 

Mr.  E.  E.  Cary  :  Mr.  President,  don't  you  think  it 
is  somewhat  necessary  to  allow  the  members  to  digest 
these  papers  over  night.  There  are  a  number  of 
modest  individuals  here,  and  their  digestion  is  a  little 
out  of  order,  and  it  is  only  in  the  morning  they  are  pre- 
pared to  tear  the  papers  to  pieces.  I  would  offer  the 
suggestion  that  we  read  another  paper  and  then  discuss 
the  three  of  them  in  the  morning. 

The  President  :  I  am  quite  agreeable  to  that,  but  if 
there  are  any  members  here  who  have  anything  to  say 
on  the  papers  now,  or  wish  to  ask  for  ioformaUon,  I 
think  we  might  he^r  them. 

Prof.  Herdt  :  I  would  like  to  say  a  word  in  regard 
to  one  paragraph  here  at  the  top  ot  page  5:  "If  this 
leading  phase  displacement  can  be  made  equal  to  the 
lagging  phase  displacement  of  other  devices,  a  power 
factor  of  unity  would  result,  as  suggested  by  an  eminent 
engineer,  though  in  practice,  during  a  period  covering 
the  whole  history  of  this  branch  of  the  art,  I  have  never 
met  such  a  condition,  nor  have  any  of  my  friends  in  the 
profession,  many  of  whom  have  had  extensive  experi- 
ence with  synchronous  and  induction  motors  separately 
and  both  together  on  the  same  circuit."  In  regard  to 
that  point,  is  it  not  so  that  the  difficulty  in  obtaining 
unity  power  factor  is  due  to  the  difference  existing  be- 
tween the  wave  form  of  the  generating  and  receiving 
machinery  ?  Still  in  most  cases  it  seems  that  with  a 
proper  adjustment  of  field  excitation  the  power  factor 
may  be  made  to  reach  very  close  to  unity. 

Mr.  Leonard  :  On  that  subject  I  can  state  at  the 
end  of  an  experience  extending  over  several  years  in 
manufacture  and  experiments  leading  up  to  the  manu- 
facture of  a  single  phase,  self  starting  synchronous 
motor,  I  have  concluded,  as  I  intimated  in  the  paper, 
that  over-excitation  cannot  be  carried  too  far.  If  a 
synchronous  motor  is  over-excited  beyond  a  certain 
limit,  it  begins  to  make  the  circuit  unstable  and  there 
immediately  results  a  very  vigorous  pumping  and 
flickering  of  the  lights  which  makes  the  thing  utterly 
impracticable  on  a  commercial  circuit.  Theoretically  it 
may  be  otherwise,  but  in  practice  there  are  mechanical 
and  electrical  difficulties  which  enter  into  the  question 
that,  so  far  as  I  have  been  able  to  learn,  put  the  thing 
out  of  the  question  entirely.  I  would  like  very  much 
to  meet  somebody  that  has  ever  had  the  experience  ot 
obtaining  the  power  factor  of  unity  on  motor  work.  I 
have  talked  on  the  subject  frequently  with  many  of 
my  friends  who  are  quite  prominent  in  the  profession, 
and  who  have  had  excellent  opportunities  to  investigate 
this  matter,  but  up  to  now  I  fail  to  find  anybody  who 
has  secured  this  wonderful,  or  what  seems  to  me 
wonderful,  result.  It  is  theoretically  all  right  and  should 
be  obtained,  but  in  practice  it  seems  to  be  out  of  the 
question. 

Mr.  Gossler  :  In  regard  to  the  matter  of  unity  power 
factor,  does  not  Mr.  Leonard  mean  to  say  that  the  power 
factor  of  unity  is  rather  an  unstable  quantity  under 
commercial  conditions,  and  not  that  it  cannot  be  pro- 
cured, for  I  know  unity  power  factor  can  be  obtained, 
but  there  has  been  difficulty  experienced  in  maintaining 
unity  power  factor  under  commercial  conditions.  It  is 
a  well  known  theoretical  fact  that  unity  power  factor 
can  be  obtained,  but  there  has  been  experienced  con- 
siderable difficulty  in  maintaining  unity  power  factor  on 
account  ot  the  unstable  conditions  existing  at  the  time. 
I  have  not  had  an  opportunity  of  reading  this  paper 
before  it  was  presented,  and  as  it  is  going  to  be  discussed 


to-morrow,  I  desire  to  bring  up  a  few  points  for  informa- 
tion, and  which  I  should  like  to  hear  discussed  fn  the 
morning.  I  notice  that  alter  a  discussion  of  the  charac- 
teristics of  the  synchronous  and  induction  motors,  that 
the  statement  is  made  that  the  preference  is  altogether 
in  favor  ot  a  well  designed  induction  motor.  Now, 
while  the  usefulness  of  the  induction  motor  is  without 
question,  there  are  also  certain  conditions  which  make 
the  synchronous  motor  almost  indispen:.able  to  a  large 
operating  system.  When  under  the  control  of  the 
central  station  the  synchronous  motor  is  one  of  the  most 
valuable  adjuncts  to  a  general  supply  system.  This  is 
well  illustrated  under  practical  conditions  in  the  Buffalo 
arc  light  system,  where  the  power  factor  on  the  general 
system  is  maintained,  I  understand,  under  iheir  condi- 
tions at  about  .97  or  .gS.  1  do  not  think  there  is  any 
claim  that  induction  motors  operate  at  a  power  factor 
of  .97  or  .98,  or  that  they  can  be  made  to  better  the 
power  factor  system  so  as  to  maintain  it  under  normal 
conditions  anywhere  in  the  neighborhood  of  .97  or  .98. 
It  therefore  seems  that  the  impression  which  I  have 
obtained  from  Mr.  Leonard's  paper  that  the  preference 
is  to  be  altogether  in  favor  of  a  well  designed  induction 
motor  over  the  synchronous  motor,  is  wrong.  I  know 
of  several  large  installations  that  are  at  present  being 
designed  where  it  is  proposed  to  install  synchronous 
motors.  In  another  part  of  Mr.  Leonard's  paper  he 
has  compared  the  action  of  the  induction  niotor  to  a 
transformer,  stating  that,  being  complete  in  itself,  the 
regulation  was  automatic.  The  impression  which  I 
have  gained  from  this  statement  is  that  there  is  no 
regulation  of  the  generator  required  to  overcome  in- 
creases or  decreases  of  the  load  on  induction  molors. 
The  operation  of  induction  motors  shows  that  regulation 
ot  the  generators  is  necessary  to  compensate  lor  changes 
in  load  on  the  motors.  We  know  that  throwing  a  load 
on  an  empty  transformer  increases  the  power  faclor  of 
the  general  system,  and  consequently  permits  of  better 
regulation,  for  the  reason  that  it  brings  the  current  more 
nearly  in  phase  with  the  electro-motive  force,  but  cer- 
tainly regulation  of  the  generator  is  required  to  compen- 
sate for  any  increase  of  load  on  the  transformer,  even  if 
the  load  introduced  does  bring  the  current  more  nearly 
in  phase  with  the  electro-motive  force  ;  consequently 
the  impression  given  in  this  paper  that  an  induction 
motor  causes  an  automatic  regulation  of  the  system, 
and  no  change  ot  field  excitation  is  required,  is  incorrect. 
Mr.  Leonard  further  states  that  the  best  load  for  a 
synchronous  motor  is  one  of  a  steady  character.  This 
same  statement  applies  to  induction  motors,  engines, 
water  wheels,  or  any  motor.  Mr.  Leonard  has  stated 
that  as  high  a  power  factor  of  an  induction  motor 
under  full  load  conditions  has  been  obtained  as  .94, 
but  there  are  very  few  conditions,  especially  when  there 
are  a  great  many  of  them,  which  allow  of  motors  being 
operated  continuously  at  full  load.  There  has  been 
reference  made  to  an  operating  plant  where  in  one  in- 
stallation there  are  about  3,000  h.  p.  in  motors,  ranging 
from  tan  motors  to  motors  of  500  h.p.,  and  that  recent 
measurements  showed  the  power  factor  of  the  circuits 
supplying  this  installation  to  be  about  .90.  I  think  I 
know  what  plant  Mr.  Leonard  has  reference  to,  because 
I  operate  it.  I  may  say  we  found  that  under  certain 
conditions  we  had  on  our  transmission  lines  supplying 
our  entire  system  at  our  power  house  a  power  factor  on 
a  commercial  load  of  about  .94  ;  the  load  consisting  of 
a  general  lighting  and  power  business  ;  several  large 
motors  being  of  the  synchronous  type  ;  we  found  that 
by  removing  about  25  per  cent,  of  the  synchronous 
motor  capacity,  and  placing  additional  induction  motors 
on  the  system,  the  power  factor  was  reduced  from  .94  to 
.87,  thereby  reducing  the  full  load  unity  power  factor 
capacity  of  the  generator  from  about  88  to  75  per  cent. 
In  stating  that  it  is  necessary  to  have  synchronous 
motors  started  by  means  of  external  starting  apparatus 
I  presume  the  self-starting  synchronous  motors  have 
been  overlooked.  However,  the  latter  absorb  a  large 
amount  ot  starting  current,  frequently  several  times 
the  full  load  current.  I  also  know  of  a  number 
of  induction  motors  in  commercial  use  that  require 
several  times  the  full  load  current  for  starting. 
I  think    the  Association  is  certainly  very  much  indebted 
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to  Mr.  Leonard  for  that  paper,  because  it  is  on  a  sub- 
ject-that is  pretty  close  to  us  all.  I  think  we  all  regret 
that  we  have  not  had  a  chance  to  make  a  pretty  close 
study  of  it  before  it  was  presented.  There  is  one 
more  note  I  have  marked  in  reading  it  over.  Mr. 
Leonard,  I  see  further  on,  recognizes  there  is 
some  use  for  synchronous  motors.  He  says  : 
"  In  some  notable  cases  where  central  stations  are  using 
power  transmitted  from  a  distance,  induction  or  syn- 
chronous motors  have  been  coupled  direct  to  D.C.  arc 
dynamos  ;  this  would  be  the  ideal  place  to  use  a  syn- 
chronous motor  immediately  under  control  of  the  central 
station  if  the  induction  motor  load  occurred  at  the  same 
time,  but  unfortunately  they  occur  at  different  periods." 
The  maximum  demand  on  a  central  station  supplying 
light  and  power  is  at  the  time  when  the  lighting  of 
offices  and  stores  and  the  day  power  business  overlaps 
the  evening  lighting  load.  In  Montreal  this  overlap- 
ping of  daj'  load  and  evening  load  occurs  during  seven 
months  out  of  the  year,  also,  at  the  same  time  the 
arc  lights  are  operating,  so  that  the  power  required 
to  operate  them  is  in  demand  at  the  time  of  this  over- 
lapping ;  consequently  any  synchronous  motors  used  to 
operate  arc  machines  could,  during  seven  months  of  the 
year,  be  used  to  better  the  power  factor  on  the  general 
system,  in  consequence  of  which  there  would  be  avail- 
able more  generator  capacity  than  if  the  arc  lights  were 
operated  by  means  of  motors  having  a  lower  power 
factor  than  that  obtainable  with  synchronous  motors. 

Mr.  Leonard  :  I  don't  think  I  differ  so  very  much 
from  Mr.  Gossler  on  a  good  many  of  the  points.  I 
called  attention  particularly  in  my  paper  to  the  fact  that 
there  are  places  in  which  a  synchronous  motor  can  be 
used  to  great  advantage  in  overcoming  line  drop.  If 
you  could  distribute  synchronous  motors  at  certain 
centres  of  distribution  where  your  drop  is  heaviest  and 
your  variation  in  load  the  greatest,  and  you  have  an 
attendant  there  in  charge  who  is  under  control  of  the 
centralstation,  as  I  say  in  the  paper,  it  would  certainl)- 
serve  as  a  very  valuable  adjunct  to  the  central  station 
management.  You  would  reduce  the  amount  of  copper 
and  you  would  require  less  attention  at  your  switch- 
board, although  that  would  have  to  be  made  up  by  the 
attention  of  the  man  at  the  motor,  while  under  those 
conditions    it    would    be    necesssary    to    have  the  syn- 


Gossler  mentions  was  one  where  we  took  the  two  syn- 
chronous motors  (we  only  had  two  on)  off  our  line,  and 
in  place  we  put  in  all  of  the  small  induction  motors, 
many  of  which  were  running  under  load.  .\  small  in- 
duction motor  does  not  give  as  good  a  power  factor 
usually  as  a  large  one  ;    they    improve    slightly    as  the 
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chronous  motor  large  enough  in  capacity  so  as  to  take 
care  of  the  work  it  has  to  do  as  a  motor,  and  besides 
that  have  capacity  for  furnishing  leading  currents  to 
overcome  the  lagging  currents  produced  by  other  in- 
ductive devices.  With  regard  to  power  factor,  Mr. 
.Gossler  in  his  remarks  made  a  little  slip  ;  he  said  that 
'the  induction  motors  made  the  power  factor  higher. 
I    think    he    meant   the    reverse.      The    case    that    Mr. 
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size  increases,  but  a  small  induction  motor  with  a  light 
load,  it  is  recognized,  has  a  lower  power  factor  ;  and 
as  I  say  in  my  paper,  the  regulation  of  the  line  may  be 
improved  by  the  use  of  the  induction  motor.  I  think 
that  experience  will  bear  that  out.  We  have  at  full 
load  a  verv  high  power  factor.  I  have  a  diagram  here 
which  I  have  taken  and  I  will  put  it  up.  This  is  the 
line  we  have  been  considering;  that  is  the  power  factor. 
This,  I  may,  say  is  taken  in  actual  practice  from  a 
modarate  sized  induction  motor  ;  it  has  a  capacity  of 
50  h.p.  This  is  the  full  load  line  here.  Now,  you  see 
the  power  factor  starts  at  about  20.  The  observations 
are  not  very  accurate  on  these  starting  loads  ;  here  we 
start  with  a  power  factor  of  about  20 — at  practically  no 
load.  It  almost  instantly  reaches  40,  and  then  up  to 
60,  and  then  rises  gradually  as  the  load  increases,  this 
line  crossing  under  here  and  going  over  this  point  up 
to  93,  almost  94,  with  even  that  small-sized  motor, 
where  the  generator  conditions  and  so  forth  are  right. 
What  I  was  trying  to  maintain  was  that  the  regulation 
of  the  line  is  assisted — not  altogether  compensated  for, 
I  might  say — but  assisted  by  the  use  of  induction 
motors  rather  than  synchronous  motors.  At  full  load 
we  have  a  power  factor  of  .93,  and  we  will  say  at  25 
per  cent,  overload  we  have  got  very  nearly  .94  ;  all 
over  this  range  the  power  factor  is  very  nearly  uniform. 
I  call  attention  in  the  paper  to  the  fact  that  the 
induction  motor  should  be  selected  particularly  with 
regard  to  the  amount  of  work  it  has  to  do,  so  as  to 
obtain  the  best  conditions  of  power  factor.  That  is,  if 
you  have  a  load  of  10  h.p.  for  five  minutes  out  of  the 
day,  and  7  h.p.  for  the  other  nine  hours  and  55  minutes, 
you  should  buy,  not  a  10  h.p.  motor  to  take  care  of  that 
■5  minutes,  but  a  7  or  7^^  h.p.  motor  so  as  to  obtain 
the  best  conditions.  You  can  stand  an  overload  of  25 
per  cent.;  your  power  factor  is  really  improved  by  that 
load  ;  all  over  this  range  your  motor  is  running  at  good 
power  factor;  if  there  is  any  slight  increase  or  overload  the 
motor  is  safe  if  it  is  properly  designed,  as  it  should  be 
designed  under  those  conditions.  If  you  throw  a  load 
off  from  an  induction  mitor  you  immediately  reduce  the 
power  factor.  Mr.  Gossler  said  the  power  factor  will 
vary  the  electro-motive  force  something  like  the  square 
of  the  variation  in  the  power  factor.  Under  those  con- 
ditions you  have  thrown  off  your  load,  your  generator 
has  lost  part  of  its  load  ;  the  natural  tendency  of  any 
generator  with  fixed  excitation  would  be  to   increase  its 
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electro-motive  force  ;  it  would  immediately,  if  you 
throw  off  a  certain  amount  ot  load,  build  up  and 
increase  the  electro-motive  force.  With  an  induction 
motor  having  its  load  thrown  off,  it  brings  the  power 
factor  down  into  this  part  of  the  curve  (refers  to  dia- 
gram), and  in  doing  so  it  demagnetizes  the  field  of  your 
current  generator  and  prevents  the  increase  of  the  field 
and  lowers  the  electro-motive  force  slightly  and  com- 
pensates, in  a  measure,  tor  the  change  of  load.  I  don't 
mean  to  maintain  that  that  will  compensate  automati- 
cally for  every  change.  Vou  cannot  do  away  with 
your  switch-board  attendant  entirely,  but  I  merely 
wish    to     call    attention    to    the    fact    that    it    assists 
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in  the  regulation  ;  whereas  in  a  synchronous  motor,  if  a 
load  is  thrown  suddenly  off,  your  voltage  immediately 
rises.  You  have  introduced  leading  currents, 
you  increase  your  field  strength  by  the  armature  re- 
action, it  raises  the  electro-motive  force  immediately 
and  will  cause  trouble  with  incandescent  lights  if  your 
attendant  is  not  very  sharp  with  his  work.  If  there  are 
are  any  other  points  I  would  be  very  glad  to  take  them 
up  to-morrow  morning.  I  will  give  a  chance  for  some- 
body else  to  say  a  word  now. 

The  President  :  Are  there  any  other  members  who 
wish  to  speak  on  this  ?  There  is  a  point  mentioned  by 
Mr.  Leonard  at  the  top  of  page  5  where  he  states  that 
a  leading  current  may  be  produced  in  a  synchronous 
motor  to  compensate  for  the  lagging  current  due  to 
other  devices.  He  says,  it  has  been  stated  by  an 
eminent  engineer,  and  it  has  been  stated  by  a  number 
of  authorities,  and  it  is  a  question  which  central 
station  managers  who  are  operating  alternating  current 
motors  want  to  Know  all  about.  I  may  say  it  has  been 
stated  to  me  by  eminent  engineers  of  manufacturing 
companies,  that  while  this  was  theoretically  so,  it 
was,  as  stated  by  Mr.  Leonard,  almost  impossible  to 
realize  in  practice.  Now,  this  is  the  point  we  want  to 
know  about.  It  has  been  held  by  people  who 
are  interested  in  having  synchronous  motors  used 
that  this  is  a  valuable  feature  of  the  synchronous 
motor,  that  you  can  use  it  to  off-set  the  lagging 
currents  due  to  other  motors  or  other  devices  on  your 
circuits.  Others  state  that  it  is  impossible  to  obtain 
these  results  in  practice,  except  under  conditions  which 
have  to  be  so  nice  that  you  do  not  get  them  as  a  gen- 
eral rule,  and  if  anybody  can  give  us  more  light  on  this 
particular  point  to-morrow  we  will  be  very  glad  to  have 
it.  If  there  is  no  further  discussion  to-day  we  will 
allow  the  paper  to  lie  on  the  table  for  further  discussion 
to-morrow,  and  we  will  pass  on  to  the  paper  on  "  Some 
Experiments  with  Rotary  Converters,"  by  Messrs. 
A.  G^Grier  and  J.  C.  Hyde. 


Mr.  Grierread  the  paper.  (See  page  175). 

The  President  :  The  auditors  whom  1  appointed  this 
morning  have  completed  their  work  of  auditing  the 
accounts  of  the  Secretary-Treasurer  and  have  certified 
them  to  be  correct  in  every  particular.  If  there  is  any 
general  business  to  bring  before  the  meeting  this  would 
be  a  good  opportunity,  a  better  chance  now  than  to- 
morrow. If  there  is  nothing  I  would  ask  someone  to 
move  an  adjournment. 

Mr.  J.  J.  Wright  moved,  seconded  by  Mr.  P.  G. 
Gossler,  that  this  meeting  adjourn  until  to-morrow 
morning  at  10  o'clock.      Carried. 

SECOND  DAY. 

At  10.30  a.m.  the  President  called  the  convention  to 
order  and  said  :  The  first  item  is  the  consideration  of 
the  President's  address.  The  reason  for  this  order  of 
the  day  is  that  there  are  some  suggestions  in  the  Presi- 
dent's address  which  may  be  taken  up  by  the  Associa- 
tion. As  you  know,  there  are  still  a  number  of  electric 
companies  in  Canada  that  are  not  represented  in  this 
Association,  and  it  has  always  been  the  aim  of  the 
Executive  Committee  to  bring  these  in,  if  possible.  I 
will  read  you  the  suggestion  which  is  made  in  the  ad- 
dress in  connection  with  that  :  "  It  is  a  source  of  grati- 
fication to  me  that  our  membership  continues  to 
increase  notwithstanding  that  a  considerable  number 
of  members  drop  out  of  the  .'\ssociation  every  year. 
We  should  piit  forth  our  best  efforts  to  prevent,  if  pos- 
sible, these  annual  lapses,  and  we  should  not  rest 
satisfied  until  every  electrical  operating,  manufacturing 
and  supply  company,  firm  or  individual  is  represented 
on  the  membership  roll.  In  this  connection  I  would 
submit  for  your  earnest  consideration  whether  it  would 
not  be  well  to  introduce  in  our  constitution  a  feature  ot 
company  membership  such  as  carried  out  by  the 
National  Electric  Light  Association  of  the  U.S.  in 
addiion  to  the  individual  memberships,  which  could 
remain  open  to  those  who  wished  to  avail  themselves  of 
them."  I  thought  it  would  be  well  to  get  an  expres- 
sion of  opinion  from  the  convention  as  to  that  feature. 
Can  we  hear  from  Mr.  J.J.  Wright  on  that  subject? 
It  is  a  matter  we  may  not  be  able  to  dispose  of  now, 
but  it  would  be  well  to  talk  it  over.  You  know  that 
the  National  Electric  Light  Association  is  composed  of 
companies  ;  the  companies  pay  $25  a  year  and  send 
their  representatives.  It  was  thought  that  where  the 
companies  do  not  send  the  same  members  every  year, 
that  company  membership  would  be,  perhaps,  a  means 
of  getting  the  companies  interested. 

Mr.  J.  J.  Wright  : — .\s  I  understand  it,  there  are  a 
number  of  companies  represented  in  our  association  al- 
ready. 

The  Prssident  :   As  companies  ? 

Mr.  Wright  :  As  companies,  I  think. 

The  President  :  No.  Their  officers  are  members 
individually.  We  have  no  such  thing  as  company 
membership. 

Mr.  Wright  : — That  would  be  an  amendment  of  the 
constitution,  and  would  require  notice  for  one  session. 
I  am  willing  to  introduce  a  resolution  to  that  effect, 
giving  notice  of  an  amendment  of  that  kind,  and  leave 
it  to  be  discussed  at  the  next  convention.  We  cannot 
take  any  action  on  that  except  to  propose  it. 

The  President  :  I  thought  if  we  could  get  an  expres- 
sion, ot  opinion  from  the  convention,  the  executive 
committee  for  the  coming  year  would  know  what  to 
do. 

Mr.  Wright  :  That  would  blend  itself  with  another 
matter  which  will  probably  come  up  later,  and  that  is 
with  regard  to  identifying  the  electric  companies  with 
the  Association  in  the  matter  of  looking  after  legislation 
and  so  forth.  If  the  electric  light  companies  are  to  be- 
come interested  in  the  Association  as  companies, 
of  course  the  Association  would  be  in  a  very  much 
stronger  position  to  take  hold  of  matters  connected 
with  legislation  ;  and  the  present  haphazard  method  of 
making  provision  for  legislation  by  raising  subscriptions 
and  so  forth  would  be  very  much  simplified.  We  have 
no  means  now  except  by  making  a  draft  on  the  various 
companies    as  occasions  arise  ;  we  hav?  done  that  al- 
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ready  three  limes  practicall)',  and  it  is  a  question,  of 
course,  how  far  it  is  proper  for  that  method  to  continue, 
and  that  is  a  matter  which  I  think  will  have  to  be  taken 
up  by  the  legislative  committee  and  executive  committee, 
probably  jointly,  during  the  coming  year,  to  see  whether 
an  organization  oi  that  kind  could  not  be  completed. 
Vour  suggestion,  perhaps,  that  the  companies  should 
become  interested,  might  be  right  in  line  with  that  idea. 
Mr.  H.  R.  Leyden  :  It  seems  to  me  that  is  exactly 
the  line  in  which  this  association  has  been  developing 
for  the  last  couple  of  years.  This  association  is  not 
what  you  would  call  an  association  of  electrical  engi- 
neers ;  its  principal  object  and  its  principal  work  has 
been  the  benefit  of  the  companies.  The  men  who  come 
here  to  this  association  are  usually  sent  here  by  -the 
companies  and  iheir  expenses  paid  by  the  companies. 
As  Mr.  Wright  says,  one  of  the  principal  objects  of  the 
thing  is  for  the  enacting  of  such  legislation  as  will  pro- 
tect the  companies,  and  it  is  the  companies  that  have 
been  paying  for  the  expense  of  such  legislation,  and  it 
seems  to  me  we  have  been  gradually  working  away 
from  the  idea  of  an  electrical  engineers'  society  and  be- 
coming an  association  for  the  benefit  of  electrical  inter- 
ests ;  and  it  seems  from  that  point  of  view  it  should  be 
the  companies  who  are  represented  and  not  the  individ- 
uals. 

The  President  :  There  is  this  difference  between  our 
society  and  the  American  association,  that  while  a  com- 
pany sends  a  representative  here  and  pays  his  expenses, 
if  that  company  wishes  to  send  another  representative 
next  year  he  has  to  get  a  membership,  while  if  the 
company  held  the  membership  and  paid  a  higher  fee 
than  the  individual  subscription,  that  company  would 
be  free  to  send  any  representative  or  any  number  of 
representatives.  Of  course,  when  it  comes  to  voting, 
the  voting  will  have  to  be  limited,  but  any  number  of 
representatives  might  be  present  at  the  convention 
from  one  company. 

Mr.  Gossler  :     I  don't  like  to  see  the  idea  encouraged 
suggested  by  Mr.    Leyden   that    we   are    working   away 
from  an  engineering  body  ;   the  matter  of  legislation  and 
commercial  operation  of  our  plants  can  be   managed   by 
purely  business  men  and  business  associations  ;  I  would 
very  much  rather  encourage   this  as  being   more  ot  an 
engineering  society  for  the  advancement  of  engineering 
and  commercial  operation.      I  think  your  suggestion   of 
having  the  company    membership    is    a    very    excellent 
one,  as  it  will  bring  the  association  to  address  the  com- 
panies rather  than  their  individual  representatives  ;  that 
is,  the  association  has  had  its  support  from  the  com- 
panies, and  it  has  gotten   that  support   from  individual 
efforts  rather  than    making  a  direct  appeal   to  the  com- 
panies.     I    think   the  suggestion    as   put    forth    by    the 
President    should   be   put   in   formal   shape,    perhaps   by 
resolution  put  before  the  association,  which  will  allow  it 
to  become  a  part  of  the  constitution  of  the   association. 
Mr.  E.  E.  Cary  :   I  think  Mr.  Gossler's  suggestion  is 
a  very  good  idea,  but  one    point    that  appeals  to    me  is 
this,    I  think    both    the    commercial    interests    and    the 
scientific  interests  can  w'ork  harmoniously.       Our  meet- 
ings in  the  hall,  the  same  as  in    our   neighboring  Asso- 
ciation on  the  other  side,  would  generally  be  devoted  to 
the    scientific    side    of   our   w-ork  ;   naturally,  the    other 
side  gives  more  or  less  entertainment  when  we    are  not 
iu  the  hall    for    discussion.      The    papers    will   be  more 
scientific  than    commercial,    ot   necessity.      In    addition 
to  this  I  would  like   to  saj'  a  few    words    regarding  the 
matter  of  exhibits.     This  is    the  first  year   that    any  of 
us  have  been  privileged  to  exhibit  under  the  auspices  of 
the  Association.      There  is  a  peculiar    meaning    in    that 
to    me.     The   manufacturer   or  jobber  gets   the  agency 
from    any    foreign    country    of    any    special    apparatus 
which    have    been    developed  and  brought  out    during 
the    year,    it    may    have    been    described    in    the    jour- 
nals,   but    very    few  of    the    central    station    managers, 
perhaps,  have  been  privileged  to  see  the  latest  develop- 
ments— the  large    exhibits    such  as    the    Electric    Light 
Association  have  on    the    other   side  bring  together  all 
the    latest    developments    of    the   year  ;    it    is    not     to 
sell,  at    the  time  ;  in   fact,   the  manufacturer    or  jobber 
who    respects    himself   w-ould    severely   reprimand    any 
representative  who  tried   to  really  do  business,  but  it  is 


to  our  interests  to  have  the  criticism  of  central  station 
managers  upon  anything  we  bring  out,  because  no 
matter  how  carefully  we  may  test  any  apparatus,  I  never 
saw  a  piece  of  apparatus  placed  on  the  market  that 
central  station  managers  could  not  tear  to  pieces  and 
improve.  They  have  conditions  which  we  cannot  al- 
ways duplicate  in  our  testing  rooms,  notwithstanding 
our  best  efforts  to  do  so  ;  consequently,  we  get  their 
suggestions,  and  they  see  the  results  of  our  efforts. 
You  may  say,  that  is  purely  for  commercial  reasons. 
We  are  all  after  the  money,  there  is  no  doubt  about 
that,  but  unless  you  have  the  best  and  most  economical 
apparatus  you  cannot  make  as  much  money  during 
the  year  following  the  convention  as  if  you  had  it. 
And  1  think  any  manufacturer,  if  he  appreciated  that 
element  the  way  it  is  appreciated  in  the  old  country  and 
in  the  L'nited  States,  would  make  an  effort  to  show 
anything  ot  recent  development,  and  the  means  he  has 
devised  to  help  you  in  your  operating  expenses.  I 
think  both  sides,  the  strictly  scientific  and  the  com- 
mercial elements,  will  not  conflict,  but  will  harmonize, 
because  our  papers  will  be  scientific,  and  between  our 
sessions  we  can  view  the  exhibits,  and  the  more  work- 
ing exhibits  we  have  I  think  the  better  everyone  will 
be  pleased.  I  feel  very  strongly  on  this  matter,  for  I 
was  interested  for  some  twelve  years  on  the  other  side, 
but  as  30U  all  know  we  have  not  been  privileged  to  do 
anything  here  before.  The  time  has  been  extremely  short 
this  3ear.  We  are  not  as  busy  as  our  competitors,  so  we 
had  more  time  to  devote  to  it.  But  another  year,  it  it  is 
thoroughly  understood,  you  will  find  all  the  manufactur- 
ers here  exhibiting.  I  had  to  work  nights,  gentlemen  ;  I 
worked  overtime.  We  have  not  much  upstairs,  but  we 
manufacture  bunting  and  ice  cream  and  so  forth  at  St. 
Catharines,  and  that  is  what  we  are  showing.  .Another 
year  we  will  show  you  some  apparatus.      (Applause). 

Mr.  Yule  :  Of  course,  I  represent  purely  the  com- 
mercial side  of  the  electric  light  business.  As  it  is, 
there  is  a  good  deal  in  what  Mr.  Wright  says,  that 
company  membership  would  interfere  somewhat  with 
another  proposition  we  have  to  bring  forward.  There 
is  one  thing  about  company  membership  in  getting  a 
fee  sufficient  to  meet  our  expenses,  and  that  is,  you 
cannot  get  the  same  amount  of  fees  from  a  small  com- 
pany that  you  can  from  a  larger  company.  Some  of 
them  are  not  able  to  pay  a  very  large  fee,  and  some  of 
them  are  able  and  willing  to  pay  it.  The  conditions  on 
the  other  side  are  very  much  different  from  what  they 
are  here,  and  we  have  to  modify  our  plans.  This  ques- 
tion will  come  up  again,  I  understand,  in  the  legislation 
report.  I  would  move  that  the  recommendation  of  the 
President  be  sent  on  to  the  Executive  Committee  for 
consideration. 

Mr.  Cary  :  Couldn't  that  be  on  a  sliding  scale  ac- 
cording to  capitalization — so  much  for  each  thousand 
capitalization,  then  nobody  would  feel  injured  at  paying 
too  much.  . 

Mr.  B.F.  Reesor:  Doesn't  that  mean  that  a  company 
could  have  a  company  membership  or  not,  just  as  they 
pleased  ? 

The  President  :  Yes,  that  was  my  idea  ;  it  would  be 
optional. 

Mr.  Reesor  :  The  small  company  would  send  the 
same  man  every  year  ;  the  large  company  would  pay  a 
$25  fee  and  send  two  or  three  men,  and  change  around 
occasionally. 

Mr.  H.  O.  Edwards  :  There  would  be  a  larger  fee 
entitling  them  to  a  larger  number  of  delegates  ;  the 
Jarger  company  would  want  to  send  more  delegates 
than  the  smaller  company  ;  the  smaller  company  might 
have  a  smaller  fee,  entitling  them  to  one,  two  or  three 
delegates,  and  the  larger  company  more. 

Mr.  Reesor  :  How  would  that  be  when  it  comes  to 
voting  ?  The  large  company  have  three  or  four  votes 
and  the  small  company  one? 

The  President  :  I  think  in  the  National  Association 
each  company  has  one  vote. 

Mr.  Car)'  :  They  are  privileged  to  send  any  number 
of  representatives,  but  only  one  official  representative. 

Mr.  Leyden  :  It  seems  to  me  we  are  confusing  two 
things,  the  fee  that  the  company  would  pa)'  for  mem- 
bership, and   the  amount  that  a   company   should 'con- 
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tribute  towards  the  expense  of  the  Association.  I  don't 
see  that  you  can  charge  one  company  more  than  an- 
other for  membership  (ee  in  any  association.  We  should, 
it  seems  to  me,  have  a  fee  which  is  reasonable  and 
charge  all  the  companies  the  same  fee,  and  when  we 
want  to  take  up  a  collection  to  raise  money  for  legisla- 
tive purposes  it  will  have  to  be  done  outside  of  that, 
and  the  larger  companies  necessarily  will  be  expected 
to  pay  more  than  the  smaller  companies.  I  don't  see 
how  you  could  have  a  sliding  scale  for  membership 
fees. 

Mr.  C.  Doutre  :  There  are  companies  who,  at  the 
present  day,  have  two  or  three  delegates  whom,  I  pre- 
sume, are  individual  members.  It  is  going  to  be  pretty 
hard  to  decide  upon  any  equitable  lee  for  company 
representation.  There  are  companies  who  invariably 
send  three  or  four  delegates,  and  other  companies  will 
only  send  one,  and  those  companies  who  send  one 
will  object  to  paying  any  company  fee  which  would  be 
considered  equitable,  because  you  could  not  put  the  fee 
down  at  any  $3  or  $5  basis  ;  they  would  overcome  that 
by  sending  simply  individual  members.  I  think  there 
is  nothing  to  be  gained  by  introducing  a  company 
membership  fee,  because  those  companies  who  object 
would  simply  send  individual  members,  and  those  com- 
panies who  have  five  or  six  parties  they  wished  to  send 
would  pay  the  fee,  which  would  be  a  nominal  one, 
and  the  Association  would  lose  by  it. 

Mr.  Cary  :  I  think  there  is  one  point  Mr.  Doutre  has 
omitted.  No  com|iany  would  be  privileged  to  exhibit 
at  the  convention  unless  they  were  members  of  the 
Association  as  a  company.  If  we  bring  that  up  to  the 
proper  level,  any  company  that  has  any  respect  for 
itself  at  all  will  pay  $25  for  the  privilege  of    exhibiting. 

Mr.  Gossler  :  As  I  understand  your  suggestion,  the 
matter  of  company  membership  is  simply  to  augment 
the  membership  of  this  ."Xssociation  ;  it  would  in  no  wise 
eliminate  individual  membership. 

The  President  :  It  is  suggested  as  a  possible  means 
of  reaching  and  interesting  companies  who  now  have 
no  individual  membership.  It  is  moved  by  Mr.  Yule 
that  this  matter  be  referred  to  the  Executive  Com- 
mittee. 

Mr.  A.  B.  Smith  :      I  second  that. 

The  President  :  The  Executive  Committee  would 
report  to  the  next  convention.  It  might  be  in  the  form 
of  an  amendment  to  the  constitution. 

Mr.  Reesor  :  That  would  put  it  off  for  two  years. 
You  could  put  it  in  as  a  notice  of  motion. 

The  President  :  If  we  are  agreed  as  to  what  we 
want  we  can  put  it  in  as  a  notice  of  motion,  but  I 
hardly  think  we  have  reached  that  point  to  know- 
exactly  what  we  want. 

Mr.  Gossler  :  There  must  be  some  means  of  putting 
that  before  the  .Association  so  that  it  will  not  take  two 
years  to  act. 

The  President  :  I  think  we  could  put  a  notice 
of  motion  in  general  terms  and  we  could  arrange  the 
details  to  suit  ourselves. 

Mr.  Reesor  :  Put  it  in  as  a  notice  of  motion  and  the 
Executive  Committee  in  the  meantime  can  deliberate 
and  report  at  the  next  meeting. 

The  President  :  .Article  10  of  the  constitution  says  : 
"  Permission  to  introduce  any  notice  of  amendment  or 
amendments  to  this  constitution  must  be  granted  by  a 
majority  of  two-thirds  of  the  active  members  present. 
Permission  being  granted,  notice  may  be  given  and  the 
proposed  amendment  moved  at  any  subsequent  sitting. 
After  discussion  the  amendment  must  be  submitted  to  a 
committee  of  five,  named  by  the  chairman."  There  is 
only  one  motion  before  the  chair,  that  by  Mr.  Yule, 
seconded  by  Mr.  Smith,  that  this  matter  be  referred  to 
the  Executive  Committee. 

Mr.  Cary  :  Would  Mr.  \'ule  be  willing  to  withdraw 
that  and  make  the  motion  that  the  chair  should  appoint 
a  committee.  We  are  a  little  hazy,  1  think,  on  the  con- 
stitution.     What  is  your  wish  in  the  matter  ? 

Mr.  Yule  :    I  don't  understand  what  you  want. 

Mr.  Cary  :  To  follow  the  constitution.  The  presi- 
dent says  if  he  appoints  a  committee  of  five  they  can 
report  to-morrow  ;  that  won't  postpone  it  for  even  a 
year. 


Mr.  Yule  :   I  will  withdraw  my  motion. 

Mr.  Reesor  :  The  way  I  understand  it  you  will  have 
to  take  a  two-thirds  vote  of  the  meeting  to  allow  the 
constitution  to  be  amended. 

The  President  :  Yes,  there  must  be  a  two-thirds  vote 
of  the  members  present  to  grant  permission  to  introduce 
the  amendment.  When  the  amendment  is  introduced 
I  refer  it  to  a  committee  of  five. 

Mr.  Yule  :  I  will  take  the  original  motion,  that  it  be 
referred  to  the  Executive  Committee,  and  that  they  be 
asked  to  report  at  the  next  convention. 

Mr.  Wright  :  I  would  vote  against  any  amendment 
to  the  constitution  at  this  session  ;  it  would  not  be 
advisable. 

The  President  :  I  don't  think  myself  it  would  be  well 
to  be  too  hasty  about  this,  and  probably  if  we  could 
amend  the  constitution  at  the  next  convention  it  would 
be  quite  early  enough.  Will  your  motion  stand  then, 
Mr.  Yule  ? 

Mr.  \'ule  :  Yes.  My  motion  is  that  the  recommenda- 
tion in  the  President's  address  be  sent  on  to  the 
Executive  Committee,  and  if  approved  of  by  them  they 
report  a  scheme  to  the  next  convention. 

The  President  :  You  have  heard  the  motion,  are  you 
ready  tor  the  question  ? 

Mr.  Gossler:  1  personally  object  to  any  proceeding 
that  would  require  two  years  to  make  it  effective.  If  we 
are  going  to  get  any  benefit  out  of  it,  two  years  is  too 
long. 

The  President  :   I  think  it  can  be  done  in  one  year. 

Mr.  Gossler:  When  is  it  going  to  be  ?  There  will 
have  to  be  ten  members  to  form  a  quorum. 

The  President  :  Mr.  Yule's  motion  is  that  the  Execu- 
tive Committee  consider  this  question  during  the  year 
and  report  some  scheme  at  the  next  convention. 

Mr.  Leyden  :  I  don't  believe  wc  fully  realize  the  ex- 
tent o^  this  change  that  is  going  to  be  brought  about  by 
carrying  this  motion  at  the  present  time  ;  there  are  two 
kinds  of  societies,  one  of  electrical  engineers,  the  other 
a  commercial  society  for  the  benefit  of  electric  compan- 
ies. .\t  the  present  time  we  are  in  the  happy  position 
of  being  on  both  sides  of  the  fence  ;  we  have  members 
interested  personally  and  the  companies  interested 
personally.  If  you  change  that,  if  you  make  that  a 
company  representation,  it  is  going  to  mean  quite  a 
vital  change  in  this  association,  and  I  think  it  should 
be  thoroughly  considered  by  the  members  of  the 
association  before  it  is  carried.  The  electrical  men  in 
the  Dominion  of  Canada  are  none  too  many,  and  none 
too  many  of  them  are  interested  in  the  association  to 
run  the  risk  of  any  of  them  dropping  out  because  their 
companies  take  the  responsibility  from  them. 

Mr.  Cary  :  By  referring  it  to  the  executive  we  have 
fulfilled  Mr.  Leyden's  idea. 

The  President  :  I  think  so.  I  take  Mr.  Leyden's 
remarks  to  be  in  the  line  of  the  proposition  by  Mr.  Yule. 

The  motion  was  then  put  and  carried. 

Mr.  Wright  :  I  understand  your  interpretation  of  the 
constitution  is  that  it  can  be  amended  at  the  next  meeting. 

The  President  :  There  is  no  question  in  my  mind  on 
that  article,  it  can  be  amended  at  the  next  meeting. 

Mr.  Wright  :  I  always  had  the  impression  that  it 
could  not  be  amended  at  one  session. 

The  President  :  We  will  have  to  refer  this  to  the 
solicitor  of  the  legislation  committee.  The  report  of 
the  secretary-treasurer,  which  was  read  yesterday,  as  to 
the  finances  of  the  association,  is  before  you  if  you 
have  any  remarks  to  make. 

Mr.  Reesor  :  I  would  move,  seconded  by  Mr.  Smith, 
that  we  adopt  the  report.      Carried. 

Mr.  Reesor  :  I  wanted  to  say  something  about  the 
application  for  membership  form.  The  way  the  form 
reads  now  is  that  a  person  joining  the  association  joins 
for  one  year.  I  think  when  they  join  they  should  be 
considered  as  members  until  they  send  in  their  resig- 
nation. I  think  it  should  be  made  so  that  when  I  once 
join  I  am  constituted  a  member,  and  I  should  be  called 
on  to  pay  my  fees  every  year  until  I  give  notice  of 
withdrawal. 

The  President :  I  don't  think  it  is  necessary  to  pass  any 
resolution,  but  when  the  secretary  gets  new  application 
forms,  he  should  have  that  corrected.      We  will  record  it 
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in  the  proceedings  that  the  secretary  is   instructed  to  do 
that. 

Mr.  Gossler  :  I  wish  to  give  notice  of  motion  that  at 
the  next  convention  1  will  make  a  resolution  whereby 
companies  can  be  admitted  to  membership  to  this 
association,  if  the  executive  committee  think  it  wise,  or 
if  the  association  think  it  wise,  at  the  next  convention. 
The  object  of  that  is  that  we  can  introduce  company 
membership  at  the  next  meeting  of  the  convention, 
rather  than  two  years  hence,  if  it  is  thought  advisable.  I 
think  that  this  notice  is  necessary  according  to  the  con- 
stitution. 

The  President  :  I  don't  think  it  is,  but  I  am  quite 
willing  to  take  the  notice  of  motion  in  case  there 
is  any  doubt.  It  requires  a  two-thirds  vote  of  this 
meeting  to  give  permission  for  this  notice  ot  motion  to 
be  recorded.  Are  jou  willing  that  we  should  receive 
this  notice  of  motion  ?  It  is  subject  to  the  report  of 
the  Executive,  of  course.  This  is  a  precautionary 
measure  to  save  time  in  case  we  want  to  make  an 
amendment  next  year. 

Mr.  Gossler  :  The  idea  of  that  is  that  if  it  is  decided 
at  the  next  convention  by  the  Executive  that  it  would 
be  desirable  to  admit  coinpanies  to  membership,  we  can 
take  immediate  action.  It  is  not  in  any  way  to  an- 
tagonize the  action  of  the  Association  or  of  the  Execu- 
tive Committee,  but  it  permits  of  more  prompt  action. 

The  President  :  .Are  you  willing  that  we  should 
receive  this  notice  of  motion  ? 

Carried  by  two-thirds  vote. 

The  President  :  The  report  of  the  Committe  on  Sta- 
tistics is  before  you,  gentlemen.  For  those  who  have 
not  heard  this  report  I  may  say  that  the  report  was  to 
this  eflfect,  that  considerable  data  had  been  collected, 
but  no  definite  action  had  been  taken  by  the  committee 
during  the  year.  What  is  your  pleasure  regarding  this 
report  ? 

Mr.  Vule  :  I  move,  seconded  by  Mr.  J.  J.  Wright, 
that  the  report  of  the  Committee  on  Statistics  be  re- 
ceived.     Carried. 

The  President  :  The  report  of  the  Committee  on 
Meter  Inspection  is  before  you.  This  report  is  to  the 
effect  that  during  the  year  the  committee  has  inter- 
viewed the  officials  of  the  Inland  Revenue  Department 
and  obtained  from  them  a  concession  regarding  in- 
spection fees  tc  the  effect  that  whenever  a  meter  is  in- 
spected within  the  five  years'  period,  namely,  before  the 
five  years  dating  from  the  regular  inspection  are  ex- 
pired, 50  cents  only  will  be  charged  instead  of  the 
regular  fee. 

Mr.  Reesor  :  For  any  size  of  meter  ? 

The  President  :  Yes.  Vou  have  the  meter  in- 
spected and  that  inspection  is  good  for  five  years.  If 
after  two  years  the  meter  requires  readjustment  and 
you  have  to  break  the  seal  and  get  it  re-certified,  you 
pay  50  cents  fee  instead  of  paying  the  full  fee.  This  is 
in  effect  now. 

Mr.  E.  Slade  :  Has  any  effort  ever  been  made  to 
abolish  that  fee  altogether  ? 

The  President  :  No  very  determined  effort  has  been 
made,  because  I  think  it  would  have  been  useless.  I 
think  anyone  who  has  come  in  contact  w  ith  the  officers  of 
the  Department  will  know  it  is  a  useless  undertaking.  I 
don't  say  it  could  not  be  done  in  time,  but  at  the 
present  moment  I  don't  think  it  would  be  possible. 

Mr.  W.  Williams  :  I  would  move  that  the  thanks  of 
this  Association  be  tendered  the  Meter  Inspection  Com- 
mittee for  their  successful  efforts  so  far,  and  that  they 
try  and  do  better,  and  endeavor  to  get  that  inspection 
fee  blotted  out  altogether. 

Mr.  Sangster  :   1  would  second  that.      Carried. 

The  President :  The  next  is  the  report  of  the  Legis- 
lation Committee  which  was  read  yesterday. 

Mr.  Wright :  There  is  only  one  matter  in  connection 
with  that  report  that  I  think  calls  tor  special  remark, 
and  that  is  the  suggestion  that  some  method  should  be 
adopted  to  raise  the  funds  in  a  more  systematic  manner, 
a  more  equitable  manner,  to  meet  the  expenses  of  that 
committee.  The  electric  light  companies  throughout 
the  province  of  Ontario  have  benefitted  very  largely 
from  the  labors  of  that  committee  and  from  the  ex- 
penditure that  has  been  made,  and  they  have  responded, 


taking  them  altogether,  in  a  first  class  manner  to  the 
demands  that  have  been  made  on  them  for  the  ex- 
penses. But  it  seems  to  me  a  hand-to-mouth  method  of 
raising  the  funds  to  have  to  suddenly  make  a  draft  and 
say,  here,  you  are  expected  to  pay  so  much,  without 
any  explanation  or  anj'  particular  arrangement  as  to 
the  proper  method  of  collection.  The  report  simply 
suggested  that  some  method  should  be  adopted  by 
which  these  subscriptions  could  be  brought  in  in  a  more 
systematic  manner.  That  appears  to  be  the  only  point. 
It  has  been  suggested  that  the  various  companies 
should  be  organized  perhaps  something  after  the  manner 
of  the  suggestion  in  the  President's  address,  so  that 
they  will  become,  as  it  were,  almost  stockholders  in 
this  thing,  and  if  all  contributed,  a  very  small  amount 
from  each  would  possibly  suffice.  If  any  arrangement 
of  that  kind  could  be  made  it  would  materially  lighten 
the  labors  of  the  committee,  and  especially  those  of  the 
Secretary-Treasurer,  on  whom  the  onus  falls  of  making 
these  drafts  and  collecting  the  subscriptions. 

The  President  :  This  is  a  very  important  question.  I 
had  hoped  the  Legislation  Committee  would  have  had 
some  scheme  ready  to  submit  to  this  meeting,  because 
they  are  the  ones  who  know,  from  their  experience,  how 
this  thing  is  to  be  handled  best.  It  is  difficult  for  a 
member  outside,  who  has  had  no  experience  on  the 
Legislation  Committee,  to  suggest  a  proper  scheme. 

Mr.  Williams  :  Wouldn't  it  be  possible  to  bring  in 
the  gas  companies  in  this  legislative  business  ?  I  think 
they  are  interested  just  as  much  as  we  are.  Of  course, 
a  great  many  of  our  companies  are  controlling  both  ; 
but  I  am  sure  this  last  spring  the  gas  companies  were 
as  deeply  interested  as  electrical  companies  in  certain 
legislation  which  might  have  been  put  through  the  local 
house,  and  I  am  sure  that  a  number  of  the  gas  companies 
could  be  brought  in  and  would  willingly  contribute  their 
share,  according  to  their  capitalization  or  ability, 
towards  permanently  looking  after  legislation. 

Mr.  Yule  :  Two  years  ago,  in  my  report  on  legisla- 
tion, I  suggested  some  scheme  of  this  kind  being 
adopted.  My  idea  was  that  the  thing  should  be  sent 
on  to  the  Legislative  Committee  and  to  the  Executive, 
and,  it  they  could  so  arrange  it,  that  a  canvasser  could 
be  engaged  to  visit  all  the  companies  and  get  them  to 
sign  an  agreement  to  contribute  a  specific  amount  for 
five  years.  I  think  the  work  this  committee  has  done 
is  worth  a  great  deal  of  money  to  the  companies  of 
Ontario  ;  it  has  saved  lighting  companies  hundreds  of 
thousands  within  the  last  six  months  to  those  who  would 
not  have  got  a  dollar  if  this  Conmee  bill  had  not  been 
on  the  stutute  book.  It  is  quite  apparent  that  legisla- 
tion in  the  Ontario  House  has  need  of  careful  at- 
tention ;  it  it  is  not  attended  to  we  will  have  trouble, 
and  will  get  back  where  we  were,  and  will  not  get 
out  of  there  any  more.  There  should  be  a  strong 
effort  made  to  get  a  system  that  will  protect  us  and 
protect  us  well.  I  would  move  that  this  question  be 
sent  jointly  to  the  Legislative  Committee  and  the 
Executive  Committee  to  develop  a  scheme  along  those 
lines,  to  get  a  canvasser  or  solicitor  to  visit  all  the 
companies  and  get  them  to  sign  an  arrangement  for 
five  years  to  contribute  a  specific  amount  to  relieve  our- 
selves and  relieve  them  of  a  good  deal  of  worry  and 
annoyance,  and  make  the  committee  and  their  services 
more  efficient. 

The  President  :  You  wish  to  authorize  the  committee 
to  do  this  ? 

Mr.  Yule  :  The  Legislative  Committee  would  not 
like  to  take  any  action  of  that  kind  without  the  con- 
currence of  the  Executive  Committee.  I  am  throwing 
out  that  suggestion  for  the  members  to  express  their 
views  on.  Of  course,  this  thing  applies  only  to 
Ontario.  In  Quebec,  fortunately,  they  do  not  have  the 
anarchists  and  socialists  that  we  have  up  here  to  bother 
and  put  the  knife  into  them. 

Mr.  Reesor  :  In  connection  with  that,  you  would 
have  to  talk  ways  and  means  if  the  two  committees 
join  and  promulgate  a  scheme  of  some  kind.  I  think 
it  would  be  perfectly  right  to  get  a  man  to  go  around 
and  get  the  companies  to  'oecome  members  of  the 
Association  at  the  same  time  ;  but  it  costs  money  to 
send    that    canvasser    around,    and     these    committees 
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would  have  to  have  some  waj's  and  means  at  their 
disposal  to  send  a  man  around,  unless  they  were  only 
going  to  report  to  the  convention  next  year. 

Mr.  Gary  :   Question. 

The  President  :  The  motion  by  Mr.  Yule  is  to  the 
effect  that  the  executive' committee  and  the  legislative 
committee  jointly  consider  this  question,  and  be  author- 
ized, if  they  deem  proper,  to  send  an  agent  around  the 
country  to  the  different  companies,  to  get  them,  if 
possible,  to  sign  an  agreement  to  contribute  a  fixed 
sum  each  year  for  five  years,  for  legislation  purposes. 
Is  that  your  idea,  Mr.  Yule  ? 

Mr.  Yule:  Yes.  I  don't  know  about  sending  a  re- 
presentative around,  but  let  them  consider  some  plan. 

The  President  :  Not  necessarily  that,  but  I  under- 
stood you  to  say  that,  and  as  Mr.  Reesor.  says,  that  is 
a  matter  of  expense,  and  we  must  consider  that  feature 
of  it. 

Mr.  Yule  :  I  talked  this  thing  over  with  Mr. 
Mortimer  some  time  ago,  and  he  says  he  will  be  send- 
ing a  man  around  working  in  the  interests  of  his 
journal.      Probably  we  might  get  him  to  attend  to   it. 

The  President  :  I  will  make  your  motion  simply  to 
refer  the  matter  to  the  two  committees  jointly  without 
any  instructions,  and  they  will  do  what  they  deem 
best. 

Mr.  Yule  :   Yes. 

The  President  :   We  cannot  tie  their  hands  very   well. 

Mr.  Yule  :  No. 

The  President  :  We  will  take  the  motion  this  way, 
that  the  matter  of  raising  money  tor  legislation  purposes 
be  left  to  the  executive  and  legislative  committees 
jointly,  with  power  to  adopt  whatever  means  they  may- 
deem  proper.  This  motion  is  seconded  by  Mr. 
Williams.      Are  you  ready  for  the  question  ? 

The  President  put  the  motion,  which,  on  a  vote 
having  been  taken,  was  declared  carried. 

The  President  :  The  next  is  the  report  of  the  Com- 
mittee appointed  to  confer  with  the  Underwriters.  As 
this  is  a  special  committee,  it  will  be  necessary  in 
adopting  this  report,  to  state  whether  you  wish  this 
committee  continued    or  not. 

Mr.  Yule  :  I  think  the  chairman  of  that  committee 
expressed   a  desire  that    the  committee  be  continued. 

Mr.  Gossler  :  Yes  ;  it  would  be  advisable  to  have  a 
committee  ;   not  necessaril)'  the  same  committee. 

The  President  :  The  personnel,  of  course,  could  be 
changed. 

Mr.  Gossler  moved,  seconded  by  Mr.  Smith,  that  the 
report  of  the  committee  to  confer  with  the  Underwriters 
be  adopted,  and  that  the  committee  be  continued  for 
another  year.      Carried. 

The  President  :  The  next  is  the  report  of  the  Com- 
mittee on  Standardization  of  Accounts.  This  committee 
reported  they  had  collected  considerable  data,  and  had 
had  correspondence  from  different  sources,  and  were 
still  at  work.  I  think  we  will  have  to  adopt  the  report 
and  continue  the  committee.      Will  anyone   move   that  ? 

Mr.  Wright  :  If  the  committee  is  still  at  work  I 
would  move  they  be  continued,  of  course. 

The  President  :  They  were  at  work  up  to  the  time  of 
the  convention  ;  their  work  is  not  finished  ;  they  had 
no  report   ready. 

Mr.  J.  J.Wright  moved,  seconded  by  Mr.  Briethaupt, 
that  the  report  be  adopted  and  the  committee  continued. 
Carried. 

Mr.  Leyden  :  They  promise  a  report  for  the  next 
convention  ? 

The  President  :  I  don't  know  who  will  compose  that 
committee  tor  the  next  year.  If  the  same  men  continue 
I  suppose  they  will. 

Mr.  Leyden  :  I  understood  the  proposition  was  to 
continue  the  same  men. 

The  President  :  To  continue  the  same  committee. 
The  naming  of  the  members  will  come  later. 

The  President  :  The  last  committee  is  also  a  special 
committee  for  the  purpose  of  defining  some  standard  for 
arc  lamps.  This  committee  report  progress,  but  their 
work  is  also  unfinished.  Shall  this  report  be  adopted  ? 
Mr.  Leyden  :  Excuse  me  ;  that  committee  was  to 
report  on  a  standard  for  arc  lighting,  as  I  understood. 


At  the  last  convention  we  had  a  discussion,  and  there 
were  several  motions  offered  to  define  what  is  meant  by 
a  2,000  c.p.  arc  lamp  ;  and  some  of  the  motions  were 
exactly  according  to  the  wording  of  the  American 
Institute  of  Electrical  Engineers,  and  the  London  Board 
ot  Trade,  and  all  the  authority  that  was  necessary  to 
give  the  thing  a  standard  value,  namely,  that  an  arc 
lamp  which  should  consume  450  watts  to  the  arc  should 
be  considered  as  defining  a  2,000  c.p.  arc.  I  think  it 
is  all  nonsense  for  us  to  continue  in  this  way  ;  if  we 
are  going  to  do  business  let   us  do  business. 

The  President  :  If  you  had  heard  the  report  which 
was  given  yesterday  you  would  have  seen  the  reason 
the  committee  did  not  bring  in  a  report.  They  did  not 
give  a  final  report.  Their  reason  was  this,  that  as  there 
are  so  many  different  kinds  of  arc  lamps  now  being 
brought  out,  is  was  difficult  to  make  a  cast  iron  watt- 
age rating  that  could  be  accepted  ;  and  that  as  this 
question  was  in  the  hands  of  larger  bodies,  and  en- 
gineering societies  were  still  dealing  with  it,  it  would  be 
premature  for  this  society  to  express  itself.  That  was 
the  sense  of  their  report.  Does  Mr.  Gossler  move  that 
this  report  be  adopted  ? 

Mr.  Gossler  :   I  move  the  adoption  of  the  report. 
.The    President  :    Do    you    wish    the    committee   con- 
tinued ? 

Mr.  Gossler  :  I  don't  know  as  it  will  do  any  harm, 
and  it  may  be  a  great  deal  of  benefit. 

Mr.  Gossler  moved,  seconded  by  Mr.  Simmons,  that 
the  report  be  adopted  and  the  committee  continued. 
Carried. 

The  President  :  I  will  now  call  upon  the  Nominating 
Committee,  appointed   at  yesterday's  session,  to  report. 

Mr.  Mortimer  :  I  have  been  asked  10  read  this  report. 
It  is  as    follows  : 

For  President  :   A.  A.  Dion,  of  Ottawa. 

I  St  Vice-President  :    E.  E.  Gary,  St.  Catharines. 

2nd  Vice-President  :    P.  G.  Gossler,  Montreal. 

Secretary-Treasurer  :   C.  H.  Mortimer,  Toronto. 

Executive  Commitee  :  First  five— A.  B.  Smith,  O. 
Higman,  D.  R.  Street,  J.  J.  Wright,  B.  F.  Reesor. 
Second  five — F.  W.  Simmons,  A.  Sangster,  John  Yule, 
Edward  Slade,  H.  R.  Levden,  Wm.  Williams  (Sarnia), 
J.  F.  H.  Wyse. 

Committee  on  Statistics  :  J.  F.  H.  Wyse,  J.  A.  Kam- 
merer,  A.  A.  Wright. 

Committee  on  Legislation  :  R.  O.  McCullough,  J.  J. 
Wright,  B.  F.  Reesor,  C.  B.  Hunt,  John  Yule,  H.  R. 
Leyden,  A.  A.  Dion,  W.  H.  Breithaupt.  (With  power 
to  add  to  their  numbers.) 

Committee  to  Confer  with  Underwriters  :  P.  G. 
Gossler,  Edward  Slade,  A,  A.  Dion,  Alderman  Sadler, 
A.  Sangster. 

Committee  on  Arc  Lamp  Rating  :  O.  Higman, 
P.  G.  Gossler,  Fred  Thompson,  John  Yule,  J.  F. 
H.  Wyse. 

Committee  o:-i  Meters  :   (Same  committee  continued). 

Comm'ttee  on  Standardization  of  Accounts  :  (Same 
comm  ttee  continued),  Mr.  Hart,  chairman. 

The  first  name  on  each  case  to  be  chairman  of  the 
committee. 

The  President  :  You  have  heard  this  report.  You 
understand  thoroughly  that  this  is  merely  a  suggestion 
on  the  part  of  the  committee  ;  it  is  done  for  the  purpose 
of  guiding  the  members  and  helping  them  in  their 
choice  ;  it  is  not  binding  on  any  member  ot  the  Associa- 
tion. Other  nominations  for  any  of  the  offices  or  com- 
mittees are  quite  in  order.  The  election  of  officers  and 
the  executive  committee  will  be  taken  up  to-morrow, 
but  the  other  commiteees  will  be  selected  now.  The 
selection  of  the  Nominating  Committee  of  a  Committee 
on  Statistics  is  Mr.  J.  F.  H.  Wyse,  Brantford,  Mr.  J.  A. 
Kammerer,  Toronto,  and  Mr.  A.  A.  Wright,  Renfrew. 
.-Xre  there  any  other  nominations  for  this  committee  ? 

Mr.  J.  J.  Wright  :  I  think  in  the  case  of  this  com- 
mitte  it  is  not  open  to  change. 

The  President  :  It  was  my  impression  that  the  chair- 
man had  the  nominating  of  the  committee,  but  Article 
iS  of  the  Constitution  says:  "The  president  shall 
nominate  a  committee  of  three  to  strike  the  standing 
committees    for    the   following  year  and    define    their 
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respective  duties,  the  report  of  the  committee  being- 
considered  at  a  subsequent  sitting  to  its  introduction." 
That  would  mean  to-morrow.  This  is  an  article  of  the 
constitution  that  has  been  ignored  in  the  past.  1  think 
the  President  has  appointed  the  committees  on  the 
recommendation  of  the  Striking  Committee,  but  to  be 
on  the  safe  side  I  would  rather  have  the  convention 
confirm  the  nomination.  Is  it  your  pleasure  that  the 
Committee  on  Statistics  be  as  recommended  by  the  Nom- 
inating Committee  ?     Carried. 

The  President  :  The  next  is  the  Committee  on  Legis- 
lation :  R.O.  McCullough,  J.  J.  Wright,  B.  F.  Reesor, 
C.B.  Hunt,  John  Vule,  H.R.  Leyden,  .A. A.  Dion,  W.H. 
Breithaupt,  with  power  to  add  to  their  number.  Does 
this  meet  with  your  approval  ?     Carried. 

The  President  :  The  next  is  the  Committee  to  confer 
with  Underwriters.  The  committee  recommend  Messrs. 
P.  G.  Gossler,  Edward  Slade  (Quebec),  A.  A.  Dion, 
Aid.  Sadler  and  A.  Sangster.      Carried. 

The  President  :  The  next  is  the  Committee  on  Arc 
Lamp  Rating.  The  committee  recommend  Messrs.  O. 
Higman,  P.  G.  Gossler,  Fred  Thomson,  John  Yule 
and  J.  F.  H.  Wyse.      Carried. 

The  President  :  The  next  is  the  Committee  on  Meters. 
The  same  committee  as  last  year  is  recommended  : 
Messrs.  A.  A.  Dion,  E.  E.  Cary  and  J.  J.  Wright. 
Carried. 

The  President :  The  next  is  the  Committee  on  Stan- 
dardization of  Accounts.  The  same  committee  as  last 
year  is  recommended  :  Messrs.  D.  R.  Street,  P.  H. 
Hart  and  A.  A.   Wright  (Renfrew.) 

The  President  :  Mr.  Hart  has  taken  no  action  at  all, 
and  he  has  not  been  heard  from  for  a  number  of 
months  ;   I  don't  know  where  he  is. 

Mr.  Gossler  :   He  is  down  in  the  Lower  Provinces. 

Mr.  Street  :  Although  I  was  named  first  on  that 
committee,  Mr.  Hart  was  chosen  chairman  at  a  subse- 
quent meeting,  on  account  of  the  paper  he  contributed 
to  the  association  last  year.  I  might  say  that  the  com- 
mittee arose  from  the  discussion  on  his  paper  and  the 
appointment  from  that,  and  out  of  deference  Mr.  Hart 
was  appointed  chairman,  and  if  he  is  going  to  continue 
a  member  of  the  association  and  a  member  of  that 
committee,  \,  for  one,  would  like  to  see  him  still  chair- 
man, although  I  see  my  name  is  mentioned  first. 

The  President  :  The  recommendation  of  the  Nominat- 
ing Committee  is  that  the  first  name  mentioned  on  each 
committee  will  be  the  name  of  the  chairman. 

Mr.  J.  J.  Wright  :  That  is  according  to  the  constitu- 
tion ;  it  is  just  as  well  to  have  the  constitution  defined. 
I  think  we  are  practically  unanimous  in  accepting 
these  committees.  .Article  19  says  :  "The  first  person 
named  on  any  committee  shall  act  as  chairman  until 
the  committee  is  called  together,  when  they  will  elect 
their  own  chairman." 

Mr.  Reesor  :  That  should  be  that  the  first  name  on  the 
committee  should  be  the  convenor. 

Mr.  J.  J.  W'right  :  If  you  take  the  article  before  that, 
and  take  that  word  '"strike,"  it  must  mean  to  elect, 
not  to  nominate.  It  is  a  very  ambiguous  term.  The 
considering  of  it  would  mean  the  announcing.  It  it  is 
thought  well  to  introduce  any  amendments  to  the  con- 
stitution at  the  next  convention,  I  would  move  that 
some  of  these  articles  be  amended  in  a  certain  degree  to 
make  them  plainer. 

The  Pretident  :  There  are  several  amendments 
required.  Mr.  Street  requests  that  the  order  of  the 
names  be  changed  on  this  committee,  and  that  Mr. 
Hart's  name  be  placed  first.  Are  you  willing  to  alter 
your  report  in  that  way  ?  He  wishes  to  have  Mr.  Hart 
continue  as  chairman  because  he  was  chairman  last 
j'ear  and  took  the  initiative  in  that. 

Mr.  Wright  :  I  suppose  the  committe  would  have  to 
be  called  together  again  to  do  that. 

The  President  :  It  occurred  to  me  that  Mr.  Hart  took 
no  action  for  some  time,  and  he  might  not  in  the  com- 
ing year.  That  would  leave  only  two  names.  It  might 
be  advisable  to  add  another  name. 

Mr.  Street  :   I  think   it  would  be  very  wise. 

Mr.  Wright  :  Would  you  suggest  a  name  ? 

Mr.  Street  :  No,  I  don't  think  I  can. 

Mr.  Smith  :   I  would  suggest  Mr.  Higman,  of  Ottawa 


The  President  :  I  think  some  gentleman  who  has  to 
do  with  central  station  accounts  should  be  put  on  that 
committee. 

Mr.  Gossler  :  I  think  the  matter  as  brought  out  by 
Mr.  Wright  is  a  matter  that  should  be  decided  novi-,  as 
the  precedent  that  is  being  established  here  by  the 
action  of  the  executive  placing  before  the  association 
the  committees  for  approval  is,  if  I  am  not  incorrect, 
contrary  to  custom.  The  constitution  has  been  inter- 
preted here  to  convey  that  the  executive  should  receive 
the  nominations  for  the  committees,  and  then  present 
them  to  the  association.  I  think  in  all  legislative 
bodies  or  all  organizations  that  this  is  one  of  the  privi- 
leges of  the  executive.  Now  the  precedent  has  been 
established  in  this  association  for  the  executive  to  place 
those  committees  before  the  association  for  its  approval. 
It  seems  to  me  that  is  contrary  to  precedent  and  cus- 
tom, and  I  think  we  had  better  decide  now  whether  we 
want  to  interpret  the  constitution  to  mean  that  of  our 
own  association  and  go  contrary  to  custom,  or  stick 
literally  to  the  constitution. 

The  President  :  It  is  very  difficult  to  interpret  this 
article,  and  for  that  reason  I  thought  I  would  keep  on 
the  safe  side  by  getting  the  approval  of  the  meeting. 

Mr.  Wright  :  But  you  establish  a  precedent  which 
might  be  inconvenient  at  some  future  time. 

The  President  :  The  article  says  they  shall  "  strike"; 
if  you  take  that  to  mean  they  shall  "elect."  what  is 
the  use  of  considering  their  report  at  a  subsequent 
meeting  ? 

Mr.  Wright:  That  is  probably  antagonistic  to  the 
other  word. 

Mr.  Vuie  :  I  think  the  meeting  would  have  power  to 
amend  the  committee's  report  in  any  event. 

Mr.  Gossler  :  I  don't  think  so,  unless  there  was  an 
illegal  appointment.  Is  it  not  customary  for  the  execu- 
tive to  have  the  power  of  appointing  committees  in 
organizations  such  as  this  ? 

Mr.  Wright  :  That  certainly  is  the  custom  ;  it  is 
thoroughly  well  safeguarded,  and  the  very  fact  that  the 
President  may  nominate  a  committee  of  three  clearly 
shows  that.  Now,  of  course,  he  is  given  the  initiative 
in  the  first  place  ;  he  can  select  three  men  whom  he 
thinks  will  nominate  and  strke  the  committees  rightly 
in  the  interests' of  the  association  ;  then  there  is  the 
further  safeguard  that  three  good  members  of  the  Asso- 
ciation would  not  in  all  probability  strike  committees 
that  are  not  in  the  interests  of  the  .Association.  The 
President  takes  the  initiative  ;  the  three  men  then  strike 
the  committees,  so  there  is  a  safeguard  there  between 
the  executive  and  the  three  members  of  the  committee  ; 
at  the  same  time  it  does  not  leave  it  open  to  be  all  torn 
to   pieces  by  the   association  generally. 

The  President  ;  .Article  21  says  Todd's  Parliamentary 
Practice  shall  govern.  ' 

Mr.  Reesor:  As  far  as  I  understand  the  pa'"liamentary 
practice,  I  think  the  select  committee  strikes  the  stand- 
ing committees  ;  the  standing  committees  are  then  re- 
ported to  the  fall  body  and  usually  they  are  adopted, 
but  it  is  not  imperative  ;  the  whole  council  can  tear 
them  to  pieces  or  add  to  them  I  think  the  select  com- 
mittee have  the  nominating  of  them,  and  it  is  the  usual 
practice,  but  not  imperative,  to  adopt  them. 

Mr.  Gossler  :  I  understand  a  motion  could  be  intro- 
duced whereby  the  committee  could  be  increased  in 
numbers. 

The  President  :  So  tar  there  has  been  noamendment. 
The  committee  have  been  accepted  just  as  the}'  are. 
«But  I  have  asked  the  Nominating  Committee  to  amend 
their  report  themselves  bv  adding  a  name  to  the  Com- 
mittee nn  Standardization  of  .Accounts.  It  they  consent 
to  do  that  all  right.  In  any  case,  no  objection  has  been 
taken  to  any  of  those  committees. 

Mr.  Wright  :  That  is  not  the  question  ;  it  is  simpl)- 
to  define  the  article  in  the  constitution  to  avoid  any- 
further  trouble.  According  to  article  10  of  the  constitu- 
tion we  are  empowered  to  amend  this  constitution  at 
this  se'-sion.  so  I  will  give  notice  of  motion,  with  the 
consent  of  two-thirds  of  the  members  present,  that  this 
word  "consider"  in  .Article  iS  shall  be  changed  to 
"announce."  This,  of  course,  will  be  considered  at  to- 
morrow's session. 
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The  President  :  Do  you  consent  to  receive  this  notice 
of  motion  ?  1  think  we  mig^ht  leave  this  matter  of 
amendments  until  our  next  sittings,  to  allow  the  mem- 
bers to   become  familiar  with  the  articles. 

Mr.  Wright  :  If  we  do  that  it  prevents  any  amend- 
ment being  made  at  this  session.  It  is  really  unimport- 
ant, as  tar  as  that  goes  ;  there  is  nothing  hinges  on  it 
now,  but  at  the  next  convention  there  might  be  some- 
thing very  important  come  up.  If  it  is  thought  more 
advisable  a  small  committee  might  be  appointed  to  re- 
vise the  whole  constitution  and  report  at  the  next  con- 
vention. 

The  President  :  I  think  so.  I  have  had  occasion  to 
refer  to  this  constitution  during  the  year,  and  I  think  it 
is  very  incomplete. 

Mr.  Williams  :  I  don't  think  the  amendment,  with  the 
present  constitution,  would  be  got  through  this  session 
any  way  ;  it  requires,  after  permission  being  granted, 
after  discussing,  that  the  amendment  be  submitted 
to  a  committee  of  five  named  by  the  chairman  ;  the  re- 
port of  the  committee  cannot  be  considered  on  the  same 
day  on  which  it  is  introduced.  If  you  take  your  notice 
now  you  can't  do  anything  till  to-morrow  ;  to-morrow 
you  would  refer  it  to  a  committee  which  could  not  report. 
The  President  :  It  would  be  necessary  for  the  com- 
mittee to  report  this  afternoon,  and  we  could  not  take  it 
up  till  to-morrow. 

Mr.  Breithaupt  :  I  vi'ould  move  that  the  chair  appoint 
a  committee  of  three  to  look  into  this  matter  and  report 
at  the  next  meeting,  if  possible,  or  to-morrow  morn- 
ing. 

The  President  :  If  they  report  to-morrow  morning 
we  cannot  consider  it  at  this  session. 

Mr.  Wright  :  Would  you  refer  the  matter  to  the 
Executive  Committee  to  bring  in  a  recommendation  at 
the  next  convention  ? 

Mr.  Breithaupt  :  The  only  reason  why  I  mentioned 
three  is  because  the  executive  is  rather  large,  and  three 
would  be  better  a'ole  to  get  together  and  do  the  busi- 
ness. I  am  willing  to  change  it  to  the  executive  if  Mr. 
Wright  thinks  so. 

Mr.  Wright  :  It  is  a  question  for  the  majo''ity  of  the 
members. 

The  President  :  Unless  it  is  reported  upon  to  this 
convention  this  afternoon,  we  cannot  consider  that  at 
this  convention. 

Mr.  Breithaupt  :  If  that  is  not  the  proper  interpreta- 
tion, we  might  have  a  motion  that  it  be  left  to  the  next 
session,  and  the  change  then  be  adopted.  I  would 
move  that. 

The  President  :  It  is  moved  by  Mr.  Breithaupt, 
seconded  by  Mr.  J.  J.  Wright,  that  the  Executive 
Committee  be  requested  to  suggest  necessary  amend- 
ments to  the  constitution  at  the  next  convention  of  the 
Association.      Carried. 

The  President:  The  next  order  of  business  is  '.he 
reading  of  papers. 

Mr.  Smith  :   Before    that,  I  would  like    to   move   that 
the  usual  grant  be  given  to  our  secretary  as  last  year. 
Mr.  Leyden  :   I  second  the  motion. 
The  President  put  the  motion,  which,  on  a  vote  being 
taken,  was  declared  carried. 

The  President  :  I  would  call  on  Mr.  Camp  to  read 
his  paper  on  "The  Use  of  the  Dynamo  and  Storage 
Battery  in  Telegraph  Offices."     (See  page  170). 

Mr.  Camp  :  Before  reading  the  paper  1  would  like  to 
call  your  attention  to  an  error  made  in  fig.  2  of 
my  paper  ;  it  was  a  mistake  on  my  own  part.  You  will 
find  by  one  of  the  circles  designating  dynamos  on  the 
left  hand  side,  it  is  marked  "  negative  350  volts  "  ;  this 
should  read  "  positive  "  ;  the  next  one  should  read 
"negative  350  volts."  The  four  circles  should  be 
lettered  m,n,o,p,  commencing  on  the  left  hand  side. 
It  is  necessary,  in  order  to  understand  the  inspection 
of  the  diagram. 

The  President  :  You  will  agree  with  me  that  this  is  a 
very  excellent  paper  on  the  subject.  It  has  always  been 
a  difficult  matter  to  get  papers  on  telegraph  subjects. 
This  time  we  have  secured  a  valuable  one,  and  the 
subject  is  fully  and  well  treated.  The  telegraph  busi- 
ness, while  comparatively  an  old   branch  of  the   electri- 


cal seience,  is,  as  we  may  see  by  the  descriptions  given 
by  Mr.  Camp,  by  no  means  at  a  standstill,  but  develop- 
ing rapidly  as  the  other  lines  of  electrical  application. 
'  The  paper  is  open  for  discussion. 

Mr.  Camp  :  I  would  like  to  hear  some  expression 
from  Mr.  Smith  on  this  subject.  I  certainly  expected  to 
have  his  experience  ;  he  has  probably  been  more  large- 
ly concerned  in  working  dynamos  as  applied  to  tele- 
graphing than  I  have.  It  is  only  in  the  present  year 
that  we  have  installed  our  own  plant  in  Toronto.  I 
think  he  could  give  a  good  deal  more  information  on 
the  subject  than  I  have. 

Mr.  Smith  :  Mr.  Camp's  paper  does  not  admit  of 
much  discussion  ;  he  has  covered  the  ground  so 
thoroughly  and  so  concisely  that  there  is  nothing  left  to 
be  said.  As  an  historical  paper,  we  are  very  glad  to 
have  it  for  the  Association.  We  have  nothing  of  its 
kind  in  our  papers,  and  having  this  from  Mr.  Camp, 
who  is  so  well  qualified  to  w'rite,  we  are  glad  indeed  to 
have  it.  In  speaking  of  our  experience  with  dynamos 
and  motor  generators  for  telegraph  work,  I  have  a  very 
vivid  recollection  of  the  first  machine  made  ;  I  think  it 
was  in  i88j  it  was  brought  out,  and  I  think  Mr.Wright 
had  a  good  deal  to  do  with  it,  and  when  the  machine 
was  first  connected  up,  we  stood  by  in  fear  and  in  trem- 
bling wondering  what  it  was  going  to  do,  and  finally  the 
thing  seemed  to  go  off  allright,  and  out  of  that  develop- 
ed the  two  large  motor  generator  plants  we  now  have 
in  use  in  Toronto  and  Montreal.  Subsequent  develop- 
ment and  improvement  in  the  storage  battery  developed 
the  fact  that  they  aie  superior  to  the  motor  generator 
tor  most  classes  ol  work,  and  would  to-day  be  adopted, 
I  think,  in  all  the  larger  places.  I  would  move  a  vote  of 
thanks  to  Mr.  Camp  for  his  paper. 

Mr.  Wyse  :    I  second  that. 

The  President  :  I  have  much  pleasure,  Mr.  Camp,  in 
tendering  the  thanks  of  the  Association  to  you  for  your 
valuable  paper.  Yesterday  we  had  a  paper  on  power 
factor  on  which  there  was  a  little  discussion,  and  the 
further  discussion  of  it  was  adjourned  until  to-day.  I 
would  like  to  hear  from  any  members  on  this  subject. 
I  think  it  is  a  very  excellent  paper  which  should  be  dis- 
cussed. 

Mr.  Gossler  :  I  suggest  that  you  call  on  Mr.  Leyden 
for  aft  expression  of  opinion.  He  has  had  considerable 
experience  in  the  use  of  induction  motors,  alternating 
current  arc  lamps,  and  synchronous  motors,  and  is,  I 
am  sure,  very  well  qualified  to  speak  on  the  subject. 

The  President  :  We  should  he  pleased  to  hear  from 
Mr.  Leyden,  I  am  sure. 

Mr.  Leyden  :  I  have  not  had  an  opportunity  to  read 
over  this  paper  of  Mr.  Leonard's  with  any  care,  and 
anything  that  I  can  say  would  just  be  a  sort  of  gener- 
al expression  of  what  my  opinions  might  be,  and  I  don't 
know  whether  they  would  be  covered  by  Mr.  Leonard's 
paper  or  not.  The  only  thing  I  can  say  is  this,  that 
the  keeping  of.your  power  factor,  particularly  at  certain 
hours  ot  the  day,  as  high  as  possible,  is  of  very  great 
importance  to  the  operation  ot  your  station,  especially 
where  you  are  supplying  incandescent  lights  from  the 
same  generators  as  you  are  the  motors  and  arc  lights. 
It  becomes  a  question  that  you  have  to  figure  on,  on 
almost  every  installation  of  motors  and  lights  and 
everything  you  put  in,  to  find  out  and  anticipate  as 
nearly  as  possible  what  its  effect  will  be  on  your  whole 
service.  On  the  other  hand,  the  question  of  putting  in 
induction  motors  and  alternating  arc  lamps  on  your 
circuits  has  so  many  manifest  advantages  that  you  can 
afford  to  put  up  with  some  of  the  disadvantages  in 
order  to  obtain  the  cheapness  and  reliability  of  opera- 
tion that  you  certainly  do  secure  by  these  means.  On 
our  plant  we  are  changing  all  our  arc  lighting  service 
over  from  direct  current  tc  series  alternating  current 
for  our  street  lighting.  So  far,  we  have  changed  about 
half  of  it  to  series  alternating  current  enclosed  arcs. 
The  power  factor  of  that  we  find  varies  to  a  very  con- 
siderable extent,  according  to  the  number  of  lamps  we 
put  on  our  circuit,  but  as  iar  as  the  reliability  of  our 
service  or  economy  of  operation  is  concerned,  it  is  all 
that  we  anticipated  when  we  adopted  that  method.  .\s 
compared    with    the    series    ope"    arcs    which    we    had 
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before,  it  certainly  saves  a  very  considerable  percent- 
age in  the  amount  of  power  it  takes  in  your  lighting: 
service  ;  it  also  saves  you  a  very  considerable  expense 
in  the  operation  of  your  circuits  ;  by  that  I  mean  both 
the  expense  of  trimming,  the  expense  of  carbons  and 
the  expense  of  maintenance  of  the  arc  lamps.  The 
series  alternating  arc  lamps  that  are  on  the  market 
to-day  are  quite  simple  and  reliable  in  operation 
and  cheaply  repaired.  We  have  had  perhaps  six 
months'  experience  with  series  enclosed  arc  lamps. 
While,  of  course,  you  necessarily  have  your  troubles  in 
any  electric  plant,  you  have  nothing  at  all  serious.  The 
effect  of  this  power  factor  and  of  these  alternating  arc 
lamps  on  the  rest  of  your  service  aniounts  to  about 
this,  we  have  made  a  number  of  tests  on  our  arc  light- 
ing circuits,  and  we  found  that  our  power  factor  will 
vary  according  to  the  number  of  lamps  that  we  connect 
on  that  circuit.  If  we  get  all  the  arc  lamps  on  that  the 
circuit  will  possibly  carry,  we  get  a  power  factor  of 
about  .85,  and  it  drops  down  very  rapidly  as  you  take 
arc  lamps  off  your  circuit.  We  run  a  pressure  of 
2,400  volts  ;  on  that  we  should  be  able  to  burn,  the- 
oretically, some  33  arc  lamps,  series  enclosed  ;  if  we 
got  the  full  33  on,  I  think  we  would  have  a  power  fac- 
tor of  somewhere  about  .90  or  .gi,  but  we  find  that  the 
circuits  won't  work  well  when  we  put  the  full  number 
on,  and  we  get  more  satisfactory  operation  by  cutting 
it  down  to  about  30  ;  that  has  also  the  effect  of  reduc- 
ing your  power  factor  down  to  about  .85.  So  it  is  a 
question  you  have  to  consider  on  both  sides,  whether 
you  can  put  up  with  the  annoyance  of  this  power  factor 
in  order  to  save  the  expense  of  operation  of  your  plant. 
1  think  the  expense  which  you  do  save  and  the  economy 
which  you  gain,  and  the  simplicity  of  your  system,  cer- 
tainly overbalances  any  evil  effect  of  this  low  power 
factor,  especially  when  you  take  into  consideration  that 
at  certain  times  of  the  day  when  this  power  factor 
annoys  you  mcst,  by  having  some  synchronous  motors 
on  your  line  you  can  to  a  large  extent  over-balance  it. 
Synchronous  motors  in  large  sizes  I  consider  to  be  a 
very  valuable,  very  handy,  and  convenient  piece  of 
apparatus  to  have  on  your  circuits.  This  is  especially 
true  for  motors  which  you  must  have  in  your  own 
premises  and  under  your  own  care,  where  you  can 
regulate  and  operate  them  to  the  best  advantage,  or  in 
places  where  you  have  some  control  over  them  through 
the  attendant  who  operates  them.  On  the  other  hand, 
my  idea  of  small  motor  work  is  that  the  induction 
motor  is  much  simpler  ;  and  while  it  has  a  low  power 
factor  in  a  great  many  cases,  particularly  on  partial 
loads,  still  it  is  a  commercial  problem,  and  you  have  to 
balance  one  advantage  against  the  other  ;  and  gener- 
ally speaking,  the  result  of  our  experience  is  this,  that 
in  large  motors,  and  particularly  where  you  have  steady 
loads,  I  should  employ  synchronous  motors  ;  where  you 
have  distributed  power  in  a  factory  where  you  want  to 
divide  it  up  into  small  units,  the  manifest  mechanical 
advantages  of  the  induction  motors  predispose  me  in 
their  favor.  I  am  talking  in  this  general  waj  because 
I  have  not  read  Mr.  Leonard's  paper  with  sufficient  care 
to  take  it  up  in  any  detail. 

The     President  :     Might    I    ask    a    question   or  two. 
Apart  from  the  lowering    of   the    power  factor   induced 
by  the  use  of  alternating  arc  lamps,  are  they  a  disturb-' 
ing  element  on  your  circuit  to  any  extent,  assuming  you 
are  running  incandescent  lights  off  the  same  generator  ? 

Mr.  Leyden  :  No,  I  should  not  say  that  they  are. 
We  cannot  notice  any  effect  of  these  arc  lamps  on  our 
service  in  general,  any  more  than,  well,  not  as  much  as 
you  would  by  starting  a  motor  up  to  drive  a  lot  of  arc 
machines  ;  that  is,  we  throw  one  arc  light  circuit  on 
after  the  other  at  the  time  ot  starting  ;  the  effect  on 
our  service  of  that  is  less  noticeable  than  would  be  the 
effect  of  starting  up  a  large  motor  to  drive  a  lot  of  arc 
machines,  and  the  attendant  at  our  power  house  has  to 
be  watching  his  business,  and  gradually  raise  his  field 
current  on  his  generators  in  order  to  compensate  this. 
By  careful  attention  on  the  part  of  the  swithboard  at- 
tendant, he  can  put  those  arc  lights  on  so  that  there  is 
no  serious  interference  with  our  incandescent  lighting. 
I  presume  if  we  throw  all    those   arc    lamps,   say    500 


series  alternating  arc  lamps,  on  at  once,  it  would  pro- 
duce quite  a  very  marked  disturbance,  but  we  don't 
notice  it  in  our  present  system. 

The  President  :  Another  thing  I  wished  to  ask  is 
whether,  in  the  case  of  synchronous  rriotors  used  on 
your  circuits,  or  more  especially  in  your  station  within 
your  control,  whether  you  can  regulate  them  day  in 
and  day  out,  as  a  general  thing,  so  as  to  counteract 
drop,  whether  that  is  a  practical  quality  of  the  motor 
that  you  can  do  that  regularly. 

Mr.  Leyden  :  I  should  say  that  would  depend  to  a 
very  great  extent  upon  the  character  of  the  load  on 
your  synchronous  motor.  If  you  have  a  rapidly  fluctuat- 
ing load,  I  have  found  the  only  way  is  to  set  your  field 
current  so  high  that  it  cannot  be  pulled  out  ot  step  by 
any  of  the  sudden  jerks  that  come  upon  it,  and  let  it 
run  at  that.  If  your  load  is  steady  all  the  time,  you 
undoubtedly  can  operate  that  synchronous  motor  to 
very  great  advantage  to  the  rest  of  your  service.  At 
the  time  that  your  power  factor  is  low,  and  you  set 
the  field  current  on  high,  it  will  compensate  for  a  great 
deal  of  the  lagging  current  on  your  other  service  ;  and 
I  should  say  that  in  most  cases  where  you  have  syn- 
chronous motors  the  loads  are  steady,  and  under  those 
conditions  you  can  operate  a  synchronous  motor  so 
that  it  is  of  very  marked  benefit  on  the  rest  of  your 
service. 

The  President  :  Have  you  anything  further  to  say  on 
the  subject,  Mr.   Gossler  ? 

Mr.  Gossler  :  I  don't  know  that  I  have  anything 
further  to  say  on  the  subject  ;  it  is  pretty  broad,  and  a 
subject  that  could  be  talked  on  for  a  very  long  time, 
but  I  don't  think  I  will  say  anything  on   it  now. 

The  President  :   How  about  Mr.  Leonard? 

Mr.  Leonard  :  I  have  very  little  more  to  say.  In 
what  I  said  yesterday  in  my  paper,  and  the  dis- 
cussion we  had  yesterday  afternoon,  I  think  I  have 
expressed  myself  pretty  fully.  But  it  has  certainly 
pleased  me  very  much  to  hear  from  Mr.  Leyden,  as  it 
brings  a  class  of  information  to  central  station  manag- 
ers which  is  just  exactly  what  we  are  looking  for; 
particularly  those  that  are  either  in  the  power  business 
at  the  present  time  or  contemplate  going  into  it  ;  and 
I  wish  the  discussion  could  have  been  a  little  broader. 
I  was  very  much  interested  in  what  Mr.  Leyden  said 
about  arc  lamps  ;  it  is  a  matter  whice  I  have  not  per- 
sonally had  a  great  deal  of  experience  with,  but  I  think 
it  is  one  of  the  branches  in  connection  with  alternating 
stations  which  is  certainly  going  to  be  a  matter  of  a 
good  deal  of  importance.  They  are  trying  to  simplify 
our  stations  to  the  utmost,  and  we  may  some  day 
realize  the  ideal  of  a  single  type  of  generator,  as  I  said 
in  my  paper,  with  interchangeable  parts,  and  one  type 
of  reserve  apparatus — everything  in  shape — so  that  an 
accident  is  not  going  to  cripple  the  whole  system.  Be- 
sides these  advantages,  there  is  the  advantage  of  the 
reduction  in  expense  of  operation.  I  think  the  arc 
lights  can  be  operated  at  very  much  less  cost  in  connec- 
tion with  a  large  alternating  current  generator,  as  com- 
pared with  the  necessarily  small  direct  current 
machines.  I  don't  know,  Mr.  Leyden,  what  system  of 
compensation  you  are  using.  Is  it  the  choke  coil  type 
of  apparatus  ? 

Mr.  Leyden  :  Yes,  the  choke  coil. 

Mr.  Leonard:   I  think  I  have  nothing  further  to  say. 

Mr.  Sangster  :  I  may  say  one  year  ago  about  this 
time  we  adopted  the  series  alternating  enclosed  arc 
-lamps  in  our  station  ;  we  didn't  put  in  very  many  of 
them,  about  go,  I  think,  at  that  time,  and  we  found  them 
very  satisfactory  indeed.  We  purchased  them  from 
the  General  Electric  Company,  and  we  are  using 
the  transformer.  We  can  put  on  12  or  15  lights  on 
the  line  and  it  does  not  seem  to  affect  it  in  the  least. 
We  sometimes  have  to  do  that.  We  have  two  lines, 
45  on  one,  and  47  on  the  other,  using  about  80  volts 
each,  and  we  find  it  very  satisfactory,  both  as  to  ex- 
pense and  care  of  the  lamp^and  the  general  mainten- 
ance and  cost,  generally  running  one  week  on  half  a 
carbon  ;  one  carbon  does  two  weeks.  And  we  find  it 
an  advantage  in  every  possible    way.      As    far    as   the 


Septembe 


CAfJflDIAN     EUEGTRICALi     NEWS 


power  is  concerned,  1  really  think  it  does  not  seem  to 
take  any  more  power  than  we  were  using  on  the 
straight  current  before,  and  I  think  that  station  mana- 
gers should  look  into  this  a  little  more.  Of  course, 
there  is  no  doubt  they  are  improving  on  the  lamps 
every  day. 

Mr.  Leyden  :  There  is  an  interesting  part  of  this 
alternating  arc  lamp  business  that  does  not  pertain  ex- 
actly to  the  subject  of  this  paper,  but  I  think  it  would 
be  of  interest  to  the  members  of  the  .Association.  There 
seems  to  be  considerable  talk,  and  there  has  been  for  a 
number  of  years,  amongst  the  electrical  fraternity, 
about  the  inefficiency  of  an  alternating  arc  lamp  as  a 
light-giving  device  ;  that  is,  a  great  many  prominent 
electrical  engineers  and  scientists  tell  us  that  you  don't 
get  as  much  light  out  of  the  alternating  arc  light  with 
the  same  consumption  of  watts  as  you  do  out  of  the 
direct  current.  However  that  may  be,  I  have  become 
thoroughly  convinced  that  for  the  same  number  of  watts 
consumed  in  an  alternating  enclosed  arc  lamp,  having  a 
proper  reflector  above  it,  that  you  get  a  more  satis- 
factory street  illumination  than  you  do  out  of  the  old- 
fashioned  open  arc  lamp,  direct  current.  We  have  had 
them  in  Hamilton  burning  since  last  Christmas,  and  we 
have  not  had  one  complaint  about  the  amount  of  light 
or  the  quality  of  it  ;  on  the  other  hand,  we  have  had  a 
great  many  people  compliment  us  on  the  greater  satis- 
faction ot  illumination  that  we  have.  We  find  this, 
that  while  the  light  apparently  directly  underneath  the 
lamp  is  not  as  bright  as  with  the  old  open  arc,  yet  it  is 
even  and  no  shadows  ;  it  is  evenly  distributed  around 
underneath  the  lamp,  and  up  and  down  the  streets  you 
will  find  a  more  even  distribution  of  light,  and  after  you 
get  off,  say  beyond  loo  feet,  there  is  apparently  more 
light  on  the  street  than  there  is  with  the  old  arc  lamp  ; 
so  that  the  difference,  particularly  in  the  amount  of 
light,  is  not  noticed  ;  that  is,  there  is  no  dissatisfaction 
with  the  amount  ot  light  by  putting  in  these  series  en- 
closed arc  lamps.  There  is  another  advantage  which  is 
quite  marked,  that  is,  that  you  can  hang  them  low 
down,  close  to  the  street,  and  in  that  way  increase  the 
apparent  illumination  on  the  street  without  having  any 
blinding  effect  on  the  people  looking  directly  at  them. 
The  source  of  light  is  apparently  so  much  larger  that 
you  can  look  right  at  the  lamp  without  being  blinded, 
and  people  can  drive  under  the  lamps  and  see  where 
they  are  driving,  wnich  is  not  the  case  with  the  old  arc 
lamp.  I  mention  that  as  a  point  which  is  often  brought 
up  against  the  use  of  these  lamps. 

The  President  :  I  would  like  to  hear  what  has  been 
Mr.  Sangster's  experience  on  that — whether  there  has 
been  any  complaint  by  the  people  as  to  the  difference 
in  the  light. 

Mr.  Sangster  :  I  would  say  that  the  remarks  Mr. 
Leyden  has  made  would  apply,  that  it  is  the  same 
with  our  city.  We  can  lower  the  lamps  and  the  light 
is  diffused  much  more  than  with  the  open  arc  lamps. 
They  like  it  much  better.  We  get  the  light  more  direct 
with  the  open  arc,  but  the  enclosed  type  seems  to  diffuse 
the  light  much  better  and  people  are  generally  much 
more  pleased  with  the  lights  since  we  put  them  up,  and 
every  day  we  hear  expressions  as  to  how  nice  it  is  to 
what  it  used  to  be,  and  yet  we  had  a  very  good  light 
before  in  our  open  arcs. 

The  President  :  Do  you  have  choke  coils  on  in  the 
station  ? 

Mr.  Leyden  :   Yes,  we  have  them  in  our  station. 

The  President  :  That  means  a  good  deal  of  wiring — 
many  circuits. 

Mr.  Leyden  :  We  had  our  circuits  divided  up  prac- 
tically in  the  same  way  as  before,  so  that  it  didn't  mean 
much  difference  to  us. 

Mr.  Leonard  :  I  was  going  to  ask  Mr.  Leyden  what 
his  opinion  was  of  operating  arc  lamp  circuits  with  the 
transformers  or  choke  coils  distributed  around  on  dif- 
ferent parts  of  the  circuit,  as  to  whether  there  is  any 
indication  in  his  experience  that  such  an  arrangement 
would  be  objectionable  in  any  way?  Can  the  transform- 
ers, in  other  words,  be  relied  upon  to  perform  the 
work  laid  out  for  them  without  any  attention  whatever? 

Mr.  Leyden  :  We  don't  use    the  transformer  method 


in  our  service,  so  I  am  not  prepared  to  speak,  but  in  a 
number  of  places  I  have  visited  where  they  do  use  that 
method,  they  have  them  distributed  in  that  way  ; 
instead  ot  having  the  transformers  right  in  the  station 
they  are  put  out  in  vaults  around  in  different  sections 
of  the  city,  and  then  they  have  an  arc  light  inspector 
whose  business  it  is  to  go  there  and  start  them  up  and 
look  after  the  lights  while  they  are  burning,  and  if  any- 
thing goes  wrong  it  is  his  business  to  return  to  this 
vault  and  see  what  has  happened.  In  my  own  ex- 
perience I  don't  know  whether  it  is  advisable  or  not. 

Mr.  Sangster:  We  have  not  had  any  trouble  with 
the  transformers  in  the  station  ;  we  have  just  two  lines 
running  out  from  them,  a  line  trom  each  transformer, 
and  they  are  supposed  to  carry  50  lights,  and  as  I  say, 
it  is  very  satisfactory  ;  12  or  15  lights  put  on  we  do  not 
seem  to  notice  —  it  seems  to  pick  up  so  quickly. 

Mr.  Reesor  :  I  would  move  that  a  hearty  vote  of 
thanks  be  extended  to  Mr.  Leonard  for  his  very  able 
and  useful  paper.  I  think  it  is  one  of  the  best  papers 
we  have  had  read  at  our  conventions  yet.      (Carried.) 

The  President  :  I  have  very  much  pleasure  in  tender- 
ing to  you,  Mr.  Leonard,  the  thanks  of  this  Associa- 
tion. The  paper  is  not  only  a  very  good  one,  but  the 
discussion  which  it  has  provoked  has  proved  most 
interesting.  As  you  said  a  while  ago,  that  is  the  kind 
of  information  that  central  station  men  want  at  the 
present  time,  and  therefore  what  has  been  said  to-dav 
has  been  of  value,  I  am  sure,  to  the  members  of  the 
Association. 

On  motion  of  Mr.  Reesor,  the  convention  adjourned 
to  meet  at  2:15  o'clock  p.m. 

AFTERNOON    SESSION. 

The  President,  in  the  chair,  called  the  convention  to 
order  at  2.30  o'clock,  p.m. 

The  President  :  The  next  order  ot  business  is  the 
paper  by  Mr.  Blair,  of  the  Quebec  Railway  and  Lighting 
Company,  of  Quebec,  on  a  railway  subject. 

Mr.  W.  H.  Browne  :  I  would  ask  leave  to  move  to 
amend  the  regular  order  of  business  and  substitute 
therefor  the  election  of  officers.  I  understand  that  the 
Nominating  Committee  have  their  ticket  prepared  to 
offer,  and  action  can  be  taken  upon  it  very  readily  and 
we  can  dispose  ot  that  part  of  our  business.  I  ask  for 
a  seconder. 

Mr.  Ross  :    I  second  the  motion. 

Mr.  J.  J.  Wright  :  Would  it  be  competent  to  change 
the  order  ot  business  to  that  extent?  The  day  i>;  set 
apart  in  the  programme,  and  it  has  been  the  usual 
custom  to  elect  the  officers  on  'he  morning  of  the  last 
day.  Any  member  of  the  Association  who  is  unable  to 
be  present  now,  and  could  be  present  to-morrow,  might 
reasonably  take  exception  to  altering  an  important  part 
ot  the  proceedings  in  that  way.  Not  that  I  think  it  will 
make  the  slightest  difference  to  the  election,  but  simply 
as  a  matter  ot  proceedure. 

Mr.  Browne  :  I  made  my  motion  with  full  knowledge 
of  the  tact  that  that  order  of  business  was  down  for  to- 
morrow. I  did  not  understand  that  our  order  of  business 
was  the  matter  of  a  day.  I  thought  it  was  competent 
for  us  to  move  for  the  amendment  of  the  order  at  any 
time,  and,  believing  the  matter  of  nominations  is  prac- 
tically all  settled  except  the  formal  act,  I  thought  it 
would  save  that  much  time. 

Mr.  Lej'den  :  The  object  of  this  motion,  I  believe,  is  to 
arrange  matters  so  that  we  can  finish  up  our  convention 
this  afternoon,  instead  of  carrying  it  over  until  to-mor- 
row morning.  We  have  only  a  small  amount  of  busi- 
ness to  transact,  and  one  paper,  I  believe,  to  read,  and 
if  we  could  get  through  this  afternoon  there  is  no  use 
carrying  it  over  until  to-morrow. 

Mr.  Wright  :  I  think  there  is  not  the  slightest  doubt 
but  that  the  business  of  the  convention  could  be  well 
and  satisfactorily  arranged  this  afternoon,  but  the  city 
of  Kingston  have  invited  us  here,  and  have  entertained 
us  most  hospitably,  and  I  think  it  would  be  very  de- 
rogatory to  them,  and  would  appear  to  me  to  be  a 
slighting  of  their  reception, if  we  come  here  with  the  in- 
tention of  holding  a  three  da)'s'  convention  and  at  the 
end  ot  the  second  day  we  turn  the  whole  thing  up  and 
go  home. 
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Mr.  Browne  :  I  had  better  perhaps  express  iiij'self  more  clearly 
concerning  my  molion.  I  did  not  know  it  was  necessary  to  ex- 
plain why  I  wished  to  change  'he  order  of  procedure.  I  under- 
stand there  are  several  members  here  <\'ho  would  like  to  adjoiun 
this  afiernoon  in  order  that  they  may  still  further  enjoy  the 
hospitality  given  by  the  city  of  Kingston,  and  then  resume  busi- 
ness to-morrow  morning,  and  it  was  with  a  view  of  giving  effect 
to  that    that  1  made  my  motion  for  the  election  of  officers  now. 

The  President  :  The  holding  of  the  election  of  officers  now,  to 
be  followed  by  an  adjournment  until  to-morrow  morning,  would 
practically  close  the  convention. 

Mr.  Browne  :  There  is  another  paper  to  be  read. 
The  President  :   I  know,  but  the  attendance  would  be  small  ;    I 
am  afraid  there  would  be  a  general  exodus  of  the  members. 

Mr.  Wright  :  If  there  is  any  special  reason  for  adjourning  this 
afiernoon,  if  they  wish  to  take  up  something  else  this  afternoon, 
it  would  be  quite  in  order  to  adjourn  this  session  of  the  convention 
till  to-morrow  morning,  and  take  up  the  business  then,  but  I 
think  it  would  be  considered  a  very  impolite  act  to  close  the  con- 
vention to-day  and  go  away.  I  do  not  mean  to  say  it  would 
make  the  slightest  difference  financially  or  in  any  olber  way  to 
the  city  of  Kmgston,  but  when  people  have  done  their  best  for  us 
and  given  us  a  good  time,  I  do  not  think  it  is  exactly  the 
thing  to  pick  up  our  traps  and  leave. 

The  Proident  :  I  may  say,  in  justice  10  the  citizens  of  Kingston, 
that  thev  have  offered  us  a  visit  to  the  penitentiary  to-morrow 
afiernoon,  and  asked  us  to  attend  the  military  tatoo  given  by  the 
military  band  to-morrow  evening. 

Mr.  Brovvne  :  The  main  purpose  for  making  the  motion  for  the 
election  of  officers  by  me  to-day,  is  thai  I  am  told  it  will  be  practi- 
■  •ally  unanimous.  There  will  be  left  then  for  to-morrow  simply  the 
niatter  of  reading  the  paper  and  the  discussion  ofil,  without  any 
Interference  with  it  whatever,  and  the  great  desire  of  the  majority 
I  his  afternoon  is  to  adjourn  and  lake  a  visit  on  the  river  again. 

The  President  :  If  there  are  no  further  remarks  we  will  take  tlie 
sense  of  the  meeting. 

Mr.  Leyden  :  That  being  the  case,  I  would  most  strenuously 
object  to  holding  the  election  this  afternoon.  The\'  have  been 
scheduled  in  the  programme  you  have  sent  out  to  be  held  to- 
morrow, and  it  has  alwajs  been  the  usage  of  this  Association 
that  we  should  hold  our  election  on  the  last  day.  I  do  not  see  any 
use  of  bringing  them  on  now  if  you  are  going  to  continue  the  con- 
vention to-morrow  morning. 

The  President  :  The  motion  is  to  take  up  Ihe  election  of  offi- 
cers. Do  you  move  an  amendment  ?  It  is  a  question  on  which  I 
leel  rather  embarrassed,  because,  while  the  convention  can  order 
me  to  do  whatever  they  like  by  a  majority  vote,  I  feel  that  I  have 
a  contract  to  fulfil  here  and  a  programme  to  follow,  and  whatever 
is  decided,  I  would  like  to  be  decided  by  a  very  large  majority,  if 
not  a  unanimous  one  ;  in  fact,  I  would  rather  have  it  unanimous 
and  then  vve  could  share  the  responsibility  together.  I  do  not 
believe,  though,  that  there  are  any  members  who  are  not  here  to- 
day that  will  be  here  to-morrow  morning,  so  that  it  will  really 
make  no  difference.  Are  you  ready  for  the  question,  gentlemen? 
We  will  now  put  Mr.  Browne's  molion  that  we  should  change  the 
order  of  procedure,  and  take  up  the  election  of  officers  now. 

The  vote  being  taken,  the  President  declared  the  motion  carried 
by  a  majority  of  two. 

Mr.  Leyden:  I  move,  seconded  by  Mr.  Wright,  that  we  adjourn 
until  to-morrow  morning. 

The  President  :   This  motion  cannot  be  discussed. 
The  President  put  the  molion,  and,  on  a  vote  having  been  taken, 
declared  the  molion    carried,  seventeen  voting  for  and  ten  voting 
against  the  molion. 

At  2.45  the  convention  adjourned  until  Friday  morning  at  to 
o'clock  a.m. 

.^t  3  o'clock  p.m.  the  members  of  the  Association  and  their 
friends  left  on  the  steamer  New  York  for  a  trip  amongst  Ihe 
Thousand  Islands,  proceeding  as  far  as  Alexandria  Bay.  A 
unique  feature  of  the  return  trip  was  the  assembling  of  the 
members,  at  the  call  of  the  president,  in  the  dining  room  of  the 
steamer  at  7  o'clock  p.m.,  at  which  time  Mr.  Blair  read  his  paper 
entitled  '"  A  Railway  Subject,  Giving  Several  Curves  Showing  up 
the  .Average  Power  During  a  Day,  and  Maximum  and  Miniinum 
Requirements  for  Power  Called  for  on  the  Quebec  System." 
(See  page  179.)  The  reading  of  the  paper  was  greeted  with 
applause. 

Mr.  Wyse  :   How  long  has  the  road  been  operated  ? 
Mr.  Blair  :  Three  years.     The   heaviest  wire  on  any  commuta- 
talor  is  three-eighths  of  an  inch. 

Mr.  Wyse  :  Is  your  traffic  heavy  as  well  as  your  grades  ? 
Mr.  Blair  :  On  those  grades  it  is  ;  ihe  heaviest  grades  carry 
the  heaviest  traffic  in  town.  There  has  not  been  a  commutator 
flash  or  buck  on  the  road  for  eighteen  months.  The  water  and 
slush  in  the  spring  time  have  never  given  us  any  trouble,  it  is  the 
hard  snow  in  the  winter.  $16,300  is  the  total  cost  chargeable  to 
snow.  I  may  say  in  our  company  we  have  no  depreciation 
account,  everything  goes  in  to  maintenance  account. 

Mr.  Wickens  :  Depreciation  and  cost  of  repairs  go  in  together. 
Mr.  Blair:    They  go  in  together. 

Mr.  Browne  :  That  is,  you  keep  the  road  up  to  the  standard  ? 
Mr.  Blair  :  Yes,  up  to  the  standard  for  railways. 
Mr.  Wy«e  :   Do  you  actually  have  to  cart  the  snow  away? 
Mr.  Blair  :   In  some  cases  we  have  to  actually  cart  it  away  to 
some  convenient  place  for  the  time  being,  and  then  the  next  day 
take  it  away  permanently. 

Mr.  Wyse  :  Then  you  have  to  carl  it  twice  ? 
Mr.  Blair  :  In  almost  every  case  we  have  to  cart  it  twice.  In 
some  cases,  without  exaggeration,  there  are  four  feet  of  snow 
above  the  top  of  the  car  ;  that,  of  course,  has  got  to  be  shovelled 
out.  A  car  will  run  into  these  drifts.  Anybody  who  knows 
Quebec  will  know  the  point  I  refer  to,  Chateau  Frontenac. 
Mr.  Wyse  :  Where  do  the  foot  passengers  go  ? 


Mr.  Blair  :   They  have  to  come  in  along  the  car  tracks. 

Mr.  Gossler  :  You  pay  ihe  tenants  fifteen  cents  per  lineal  foot 
for  the  removal  of  the  snow  how  often  ? 

Mr.  Blair:  Once  a  year. 

Mr.  Wickens  :  What  is  the  length  of  your  day? 

Mr.  Blair  :   Eighteen  hours. 

Mr.  Wyse  :  The  power  supply  is  water  power,  is  it  not  ? 

Mr.  Blair  :  Yes. 

Mr.  Wyse  :  What  do  you  use  the  folary  converter  for? 

Mr.  Blair  :  For  the  railway  at  Si.  Anne-de-Beaupre,  five  hun- 
dred volts  are  fed  into  the  wire.  I  may  say  there  are  eighteen 
stops  made  in  twenty-one  miles.  We  have  as  many  trains  on 
now  as  we  can  put  on  in  that  section.  They  will,  in  all  probabil- 
ity, have  another  line  laid  in  the  near  future. 

Mr.  Edwards  :   What  kind  of  brushes  do  you  use  ? 

Mr.  Blair  :   We  use  the  Yalley  Whiting. 

Mr.  Wyse  :  What  pressure  do  you  put  on  each  brush  ? 

Mr.  Blair:  That  depends  on  which  car  it  is.  We  keep  the 
hill  cars  and  level  running  cars  separate  on  our  road. 

Mr.  Wickens  :  You  run  the  same  car  over  the  hill  as  on  the 
level  ? 

Mr.  Blair  :  Yes,  but  we  are  drawing  more  current  than  on  the 
level. 

The  President  :  I  want  to  say,  gentlemen,  in  justice  10.  Mr. 
Blair,  that  he  advised  the  committee  on  papers  a  very  short  time 
ago  that  his  paper  was  not  written,  and  owing  to  pressure  of 
work  he  was  not  able  to  write  it,  and  the  chairman  of  the  com- 
mittee on  papers  consulted  me  and  we  concluded  that  as  we  had 
decided  to  have  a  paper  on  a  rail-vay  subject,  and  as  it  was  loo 
late  to  ask  anyone  else  to  write  it,  he  should  insist  that  Mr.  Blair 
should  write  this  paper.  This  seemed  to  be  a  little  cold-blooded, 
but  the  interests  of  the  association  required  it,  and  we  were  firm, 
and  to  our  great  satisfaction  Mr.  Blair  replied  that  he  would 
write  it.  That  is  not  more  than  a  couple  of  weeks  ago,  and  this 
work  has  been  done  since,  and  we  are  certainly  very  much 
indebted  to  Mr.  Blair. 

Mr.  Wyse  :  You  must  have  a  good  method  of  keeping  records. 

Mr.  Blair  :   We  keep  records  of  everything. 

Mr.  Wyse  :  You  keep  the  records  by   numbers? 

Mr.  Blair:  By  numbers  of  the  car  and  so  forth.  The  men  who 
do  the  work  keep  the  records  during  the  month,  and  I  take  the 
whole  of  them  and  enter  ihem  in  my  own  book  once  a  month. 

The  President  :  That  shows  the  value  of  keeping  records. 

Mr.  Browne:  It  shows  the  value  of  systematic  attenlion  and 
records.  I  certainly  think  the  thanks  of  the  association  are  cor- 
dially due  to  Mr.  Blair,  and  I  move  that  a  vote  of  thanks  be 
passed  to  him. 

The  President  put  the  motion,  which,  on  a  vote  having  been 
taken,  was  declared  carried,  and  the  thanks  of  the  association 
tendered  to  Mr.  Blair. 

THE    BANgUKT. 

The  large  dining  hall  of  Ihe  Hotel  Frontenac  was  none  loo 
large  to  accommodate  the  members  of  the  Association  and 
invited  guests  who  assembled  on  the  evening  of  August  30th  to 
participate  in  the  annual  Association  banquet.  Mr.  A.  A.  Dion, 
the  President,  presided,  and  gracefully  discharged  the  duties  of 
toast-master. 

After  the  singing  of  the  National  Anthem  in  response  to  Ihe 
toast  10  Her  Majesty  the  Queen,  the  United  Stales  Vice-Consul,  Mr. 
Twiichell,  was  asked  to  respond  on  behalf  of  the  President  of  the 
United  States,  which  he  did  in  an  able  and  interesting  m.anner. 
Mr.  Wm.  H.  Browne,  in  a  pleasing  speech,  replied  on  behalf  of 
'*  Our  Association."  Excellent  speeches  were  delivered  by 
Mayor  Minnes  and  Alderman  Donnelly  on  behalf  ot  Ihe  "Corpora- 
lion  of  Kingslon."  The  names  of  Messrs.  Simmons,  Nickle,  and 
ex-Alderman  Behun  were  associaled  with  the  toast  to  "Our 
Guests."  The  toast  to  the  "Allied  Interests"  drew  eloquent 
replies  from  Messrs.  M.  H.  Folger  and  E.  E.  Cary.  Mr.  Pense, 
editor  of  the  Kingston  Whig  and  President  of  the  Board  of 
Trade,  responded  for  the  Press,  and  Mr.  Shannon,  city  clerk, 
formerly  editor  of  ihe  Kingston  News,  for  the  Ladies.  Alderman 
Donnelly  favored  the  company  with  a  recitation.  Alderman  Craig 
contributed  a  song,  the  local  militarj'  band  and  the  Italian 
orchestra,  engaged  by  Mr.  Cary,  each  contributed  a  number  of 
pleasing  selections. 

THIRD  DAY. 

At  10  30  o'clock  a.m.  the  convention  resumed. 

The  President  :  The  first  thing  on  our  programme  this'  morning,  to 
carry  out  the  resolution  passed  yesterday,  is  the  election  of  officers.  The 
Nominating  Committee  have  reported  yesterday  suggestions  as  to  the 
election,  and  I  wish  to  repeal  that  suggestions  made  by  the  Nominating 
Committee  are  in  no  way  binding  on  any  of  the  members,  but  nomina- 
tions can  be  made  and  received  for  any  of  the  offices  or  the  committee. 
The  first  office  is  that  of  Presidenl,  and  the  Nominating  Committee 
have  recommended  your  humble  servant.  (Carried.)  For  First  Vice- 
President  the  Nominating  Committee  suggest  the  name  of  Mr.  E.  E. 
Cary,  St.  Catharines.  (Carried.)  For  Second  Vice-President,  the  com- 
mittee recommend  Mr.  P.G.  Gossler,  Montreal.  (Carried.)  For  Secre- 
tary Treasurer  they  recommend  Mr  C. H.  Morlimer'Toronto.  (Carried*) 
With  regard  lo  the  Executive  Committee,  as  you  i<now,  five  of  the  old 
members  are  to  be  re- elected,  after  which  five  more  members  are 
elected.  Of  the  old  Executive  Conunillee  the  Nominating  Committee 
wish  the  following  lobe  retained  :  Messrs.  A. B.  Smith,  O.  Higman, 
D.R.  Street,  J.  J.  Wright,  B  F.  Reesor.  Carried.  Now  there  are  five 
other  members  of  the  Executive  who  may  be  chosen  from  any  members 
of  the  -Association.  The  committee  suggest  Messrs.  F.  .Simmons,  A 
Sangster,  John  Yule,  Ed.  Slade,  H.R.  Leyden,  W.  WiUiams,  and  J.F. 
H.  Wvse.  There  are  more  names  suggested  than  we  require  1  we  only 
want  five  names  to  complete  the  lisl.  I  presume  from  this  that  the 
Nominating  Committee  wish  us  lo  make  a  choice  from  these  names. 

Mr.  Ross:  I  nominate  Mr.  Camp,  of  the  C.  P.  R.  Telegraph  Co., 
Montreal. 
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The  Piesklcnl  :  I  uould  a»k  Mr.  I'urcell  and  Mr.  Kccs.ir  to  pkaic 
aci  as  scrutineers.  Are  there  any  iilher  nominations  for  the  coniiniltei: 
liefore  we  close  it  ?  Those  going  out  on  last  year's  Executive  are 
Messsrs.  Carrol,  Black,  Sangster,  Wyse  and  Browne.  Mr.  Sangster 
and  Mr.  Wyse  are  proposed  in  this  list. 

Mr.  Wyse  :  Would  it  be  in  order  for  nie  to  nominate  anybody  else  ? 
If  so,  I  would  like  to  nominate  Mr.  Browne. 

The  I're.^ident  :  I  have  no  objection.  I  want  to  give  the  fullest  free- 
dom possible. 

Mr.  Wyse  :  Then  please  add  the  name  of  Mr.  W.  H.  Browne. 

Mr.  Cary  :  I  hope  it  will  not  be  improper  to  call  to  your  mind  a  short 
speech  that  was  made  at  the  banquet  by  Mr.  .Simmons.  Some  of  you  may 
not  recollect  it,  but  those  of  us  who  have  endeavored  to  do  a  little  here 
before  the  convention  in  Kingston  realized  that  we  could  not  get  help  for 
loveor  money,  could  not  get  plumbers,  decorators,  or  anybody.  Mr.  .Sim- 
mons took  off  his  coal  and  worked  like  a  day  laborer.  We  wanted  him 
to  use  his  wits,  bul  he  had  to  use  his  hand.s.  I  feel  that,  if  you  all  know 
the  value  of  his  services, you  will  only  be  too  happy  to  put  him  on  the  Ex- 
ecutive. And,  in  addilion  to  that,  he  lives  near  Ottawa  for  the  next  year. 

The  President  :  While  the  ballots  are  being  counted,  we  might  im- 
prove the  occasion  by  taking  ap  the  selection  of  a  place  of  meeting. 

Mr.  Wyse  :  I  would  suggest  that  Ottawa  be  the  place  for  the  ne.\t 
meeting,  and  the  approximate  date  as  soon  after  the  adjournment  of 
parliament  there  as  possible. 

Mr.  Leonard  :  I  second  that. 

The  President  :  Do  you  wish  to  have  the  date  in  the  motion  or  leave 
that  separately  ;'     There  might  be  some  discussion  as  to  the  best  date. 

Mr.  Wyse  :  Keep  that  separate. 

The  President  put  the  motion  that  the  convention  be  held  in  the  city 
of  Ottawa  next  year,  which,  on  a  vote  having  been  taken,  was  declared 
carried. 

The  President :  I  wish  to  say  this,  that  I  am  very  much  pleased  in- 
deed that  the  convention  should  be  in  Ottawa.  I  didn't  make  you  any 
formal  invitation  or  press  you  to  come  to  Ottawa  simply  because  I 
thought  that,  having  done  so  once  and  not  being  able  to  carry  out  the 
programme,  we  should  not  stand  in  the  way  of  any  other  place  which 
would  like  to  get  the  convention  or  which  was  entitled  to  it.  I  wished, 
while  we  were  d(  sirous  of  having  it  in  Ottawa,  that  the  suggestion  should 
come  from  outside,  as  it  did.  That  was  my  reason  for  not  extending  to 
you  an  invitation.  But  let  it  be  understood  that  we  are  very  happy  to 
have  you  come  to  Ottawa,  and  we  will  do  our  best  to  entertain  you  and 
give  you  a  good  convention.  As  to  the  date,  Ottawa  is  peculiarly  situ- 
ated in  that  way.  The  sessions  of  parliament  bring  many  lo  the  city, 
and  it  taxes  the  hotel  accommod.iii(m  to  the  utmost,  and  during  the  last 
few  years  the  sessions  have  extended  far  into  the  summer.  Parliament 
adjourns  late  in  June  and  sometimes  well  into  July  ;  for  that  reason  the 
old  favorite  date,  about  the  end  of  June,  could  not  hold  in  Ottawa.  I 
don't  think  it  would  be  safe  to  select  any  date  previous  lo  the  ii;ih  of 
July.  I  think  any  time  from  the  I5ih  of  July  on  would  be  acceptable  lo 
us  in  Ottawa.  It  would  be  a  matter  of  which  would  be  the  most  con- 
venient date  for  the  members  to  get  away.  We  might  hear  some  ex- 
pressions of  opinion  on  that  point. 

Mr.  J.J.  Wright  :  I  would  move  that  the  matter  be  referred  to  the 
Executive  Commitlee,  having  in  view  what  you  say. 

Mr.  Kammerer  :  I  second  the  motion. 

The  President  :  I  would  like  to  see  the  Executive  Conmiittee  tied  up 
as  to  the  lime  when  they  must  decide, so  ihat  there  will  be  no  possibility 
of  leaving  it  till  the  last  month.  The  date  should  be  published  months 
before. 

Mr.  Wyse:  The  constitution  provides  that  I  he  dale  should  be  approxi- 
mately fixed  now. 

Mr.  Wright  ;  I  think  "  approximately  "  would  mean  as  near  afler  the 
prorogation  of  the  House  as  possible.     I  think  that  was  understood. 

The  President  :  That  is  a  question.  It  might  be  desirable  to  wait 
and  have  it  later. 

Mr.  Wright  ;  It  would  not  be  earlier  than  the  end  of  June,  that  is  the 
usual  time  we  should  have  the  convention,  and  it  should  not  extend 
later  than  the  middle  of  July.  The  present  time  is  a  most  inopportune 
time  to  hold  a  convention  in  my  opinion,  bul,  of  course,  force  of  cir- 
cumstances compelled  us  ;  bul  any  time  up  lo  about  the  middle  of  July 
would  be  a  suitable  time. 

The  President  :  There  is  nothing  in  the  constitution  about  the  ap- 
proximate dale. 

Mr.  .Street  :  Article  19  gives  it. 

The  President  :  The  only  motion  before  the  chair  is  that  by  Mr. 
Wright,  seconded  by  Mr.  Kammerer,  that  the  fixing  of  the  dale  be  left 
lo  the  Executive  Cominillee.  (Carried.)  If  there  is  any  goneral  business 
we  might  go  on  with  that. 

Mr.  Yule  :   I  would  like  lo  put  before  the  meeting  this  resolution  : 

"  Resolved  that  the  hearty  thanks  of  the  Canadian  Electrical  Asso- 
ciation be  extended  t:i  the  Mayor,  corporation,  and  citizens  of  Kingston, 
the  president  of  the  Board  of  Trade,  Kingston,  the  Kingston  Street 
Railway  Co  ,  ihe  Kingston  Electric  Light  Co.,  the  local  committee, 
composed  of  Messrs.  F.  W.  Simmons,  Breck  and  Nickle,  and  the 
warden  and  officials  of  the  Kingston  penitentiary,  for  the  hospitable  and 
courteous  trealmenl  accorded  lo  the  members  of  ihe  Association,  and 
to  the  gentlemen  of  the  press  for  their  full  and  correct  reports." 

Mr.  Yule  :  I  think  I  am  voicing  ihe  sentiments  oCthe  members  when 
I  say  that  Kingston  is  an  ideal  place  for  a  meeting  of  this  kind.  They 
have  the  facilities,  and  they  apparently  have  the  heart  10  enlain,  and 
they  have  done  it  most  excellently.  I  do  not  know  that  we  have  ever 
visited  a  place  in  which  we  have  received  more  general  recognition  and 
more  kind  and  courteous  treatment.  I  have  much  pleasure  in  moving 
the  resolution. 

Mr.  Kammerer  ;   I  have  much  pleasure  in  seconding  the  motion. 

The  President  :  I  presume  the  motion  is  carried.  The  election  re- 
sults in  a  lie.  I  may  say  that  Messrs.  .Simmons,  Browne,  Camp  and 
Yule  are  elected.  There  is  a  tie  between  Mr.  Leyden  and  Mr.  .Slade. 
You  will  kindly  vote  again  on  Mr.  Leyden  and   Mr.  .Slade. 

Mr.  Kammerer  :  While  the  ballot  is  being  prepared  for  this  I  would 
ask  that  you  request  Mr.  \'ule  to  retire  for  a  few  moments. 

The  President  :   Mr.  \'ule,  will  you  kindly  retire  ? 

Mr.  Yule  having  retired,  it  was  moved  by  Mr.  W.  II.  Browne,  Mon- 
treal, seconded  by  Mr.  J.J.  Wright,  Toronto,  and  resolved,  (hat  more 
than  a  year  having  elapsed  since  the  inauguration  of  the  legislation  pro- 


cured by  the  Legislative  Conimiilee  for  this  association  iind.;r.lliL  guid- 
ance and  leadership  of  our  past  president,  Mr.  John  Yule,  this  Associa- 
tion, recognizing  the  great  advantage  and  element  of  justice  th.it  has 
been  brought  to  the  operating  companies  of  Ontario  by  this  legisla- 
lion,  feel  it  incumbent  upon  the  Association  as  such  lo  record  in  its 
minutes  the  hearty  appreciation  which  it  entertains  for  the  original  and 
continued  work  of  Mi.  Yule  on  behalf  of  such  legislation,  and  that  a 
copy  of  this  resolution  properly  engrossed  be  prepared  and  sent  to  Mr. 
Yule,  with  the  hearty  compliments  of  this  Association,  at  an  early  a  date 
as  possible. 

On  Mr.  Yule's  return  the  president  put  the  niolion,  which,  on  a  vote 
having  been  taken,  was  declared  carried  unanimously  auiid  applause. 

Mr.  Vule  :  It  gives  me  very  great  pleasure  to  hear  your  expressions 
so  clearly  set  forth  in  your  resolution.  I  give  you  my  hearty  thanks 
for  keeping  in  mind  the  work  that  has  been  done  by  the  Legislation 
Committee.  You  all  know  what  has  been  done.*  .Sou)e  three  years  ago 
we  were  attacked  in  Guelph  by  an  attempt  lo  pass  a  by-law  to  prac- 
tically wipe  us  out.  The  by-law  was  defeated.  I  may  say  to  my  mind 
then  it  was  the  greatest  injustice  lo  an  enterprise  of  a  very  problematical 
characl'-r.  No  one  knew  they  would  ever  receive  a  return  on  the  in- 
vestment when  they  look  the  chance,  and  then  as  soon  as  the  corporation 
came  lo  ihmk  that  you  were  receiving  a  dividend  on  your  investment, 
they  wanted  to  practically  confi.scate  the  property.  I  didn't  go  into  this 
matter  entirely  for  the  sake  of  the  companies  in  Ontario.  I  had  prin- 
cipally in  view  my  own  company  in  Guelph,  and  there  is  no  one  more 
pleased  than  I  am  that  we  were  as  successful  as  we  were,  anrl  I  was  very 
happy  to  support  the  Ligislalive  Commitlee.  The  companies  responded 
not  only  cordially  and  handsomely  with  funds,  but  they  came  down  lo 
Toronto  when  called  on  for  assistance,  and  rendered  very  efficient  aid. 
We  have  not  only  succeeded  in  gelling  the  legislation,  bul  we  suc- 
ceeded in  convincing  the  members  of  the  Legislative  Committee  that  our 
position  is  right,  and  they  were  doing  us  no  more  than  justice  ; 
during  the  last  .session  they  confirmed  that  position  by  giving 
us  a  further  trial  to  work  out  the  Conmee  Bill.  Three  companies 
during  the  last  two  or  three  months  have  received  ihe  benefits  of 
that  bill  lo  the  extent  of  hundreds  of  thousands  of  dollars,  and  there  are 
more  to  come.  If  I  were  to  give  a  word  of  warning  lo  the  companies 
throughout  the  province,  I  would  say  they  had  belter  not  be  loo  aggres- 
sive in  their  dealings  with  corporations.  Meet  the  corporations  , as  soon 
as  any  advance  is  made,  and  fairly  and  squarely  deal  with  them  as  they 
would  deal  with  any  other  iteui  of  liusiness.  It  appears  lo  me  this  move- 
ment is  going  lo  grow  ;  it  will  grow  for  a  time,  and  then  I  think  it  will 
die  out  after  they  have  had  a  little  experience.  I  noticed  an  item  in  the 
Kingston  paper  referring  lo  one  place  where  they  have  had  a  municipal 
plant  for  a  number  of  years  with  which  Ihey  were  going  to  make  money 
and  do  wonders,  and  when  ihey  gol  in  their  last  tax  bill  they  found  about 
three  or  four  mills  over  and  above  paying  for  their  light  to  help  to  pay  for 
the  electric  planl  and  maintenance,  and  the  way  they  did  was  ihey  passed 
a  by-law  to  raise  funds  lo  put  in  their  plant,  and  they  seemed  to  be  under 
the  impression  that  that  was  the  end  of  the  mailer.  They  don't  realize 
that  the  life  of  an  electric  plant  is  anywhere  from  six  lo  twelve  years  ; 
Ihese  debenlures  probably  run  for  twenty  years  instead  of  ten  years,  and 
Ihey  had  lo  pass  another  batch  of  debentures  10  rebuild  and  reconstruct, 
and  possibly  extend,  and  before  the  20  years  arc  up,  if  I  am  not  mis- 
taken in  my  judgment,  they  will  have  three  lots  of  debenlures 
going.  Companies  do  not  have  ihat  advantage,  Ihey  have  lo  pay  as 
they  go  ;  ihey  have  to  provide  for  deprecialion,  for  extensions,  and 
they  have  to  provide  lo  put  in  modern  improvements  as  electrical 
machinery  is  developed.  I  thank  you  heartily  for  your  kind  recogni- 
tion of  my  assistance  to  the  electrical  companies  of  Ontario. 

Mr.  J.  J.  Wright  :  In  (he  meantime,  while  Ihe  meeting  is  wailing  for 
the  result  of  the  ballot,  I  would  like  lo  move,  seconded  by  Mr.  Reesor, 
ihal  it  be  resolved  Ihal  the  hearty  appreciation  and  thanks  of  this  As- 
sociation be  extended  to  the  gentlemen  who  have  prepared  (he  pipers 
presen(ed  at  the  meetings  of  this  convention  ;  and  that  (he  secretary 
forward  a  copy  of  (his  resolution  to  the  parlies  indicated.      Carried. 

The  Presidenl  :  I  have  lo  announce  Ihat  Mr.  Edward  Slade  is  elecl- 
ed.  Therefore  the  Executive  Commitlee  is  as  follows:  Messrs.  .A.  B. 
Smith,  O.  Higman,  D.  R.  Sireel,  J.  J.  Wrighl,  B.  F.  Reesor,  F.  W. 
Simmons,  W.H.    Browne,  J.W.  Camp,  John  Yule,  and  Edward   Slade. 

The  President  :  .*.s  there  seems  to  be  no  business  before  the  chair, 
I  want  lo  take  up  your  at(en(ion  for  a  minute  or  two  (0  lell  you  how 
exlremely  gralifyi/ig  il  has  been  lo  me  lo  see  such  a  large  allendance  at 
this  particular  convenlion.  You  are  aware  of  whal  ihe  circumslances 
were  and  how  difRcull  il  was,  and  how  improbable  it  was,  ihal  the  at- 
tendance would  be  large,  .^t  least,  that  was  my  impression  ;  and  it  has 
been  a  very  agreeable  surprise  lo  find  (hal  notwithslanding  all  Ihese 
Ihings,  we  have  had  a  fair  assembly  and  a  successful  convenlion.  The 
papers  have  been  good,  and  allogether  I  Ihink  that  we  cannot  feel  that 
we  have  lo.sl  so  very  much  by  postponing  the  convenlion  lo  so  late  a 
dale  as  we  did.  I  came  here  wilh  ihe  determination  (o  s(ep  ou(  of 
office.  I  was  exceedingly  thankful  for  ihe  confidence  ihal  had  been 
reposed  in  me,  and  I  was  quile  salisfied  to  pul  in  the  year,  and  Ihen 
make  room  for  someone  else.  ■!(  was  only  ihrough  the  earnest  solicita- 
tion, I  may  .say,  of  friends  ihal  I  consenled  lo  be  re-elected.  I  rather 
think  as  a  general  rule,  it  is  beller  for  an  Association  of  Ihis  kind  10 
change  its  officers  a  lidle  oflener  ihan  Iwo  years.  To  those  who  are 
entitled  lo  ihe  positions,  and  care  to  lake  Ihem,  it  is  rather  a  long  lime 
to  wait  two  years  between  each  elecUon,  and  I  don'l  approve  of  two  year 
terms  as  a  general  rule  ;  and  (ha!  was  one  reason  why  I  did  not  wish 
re-eleclion,  but  so  many  Ihings  were  said  lo  make  i'  desirable  thai  I 
.should  accepl  Ihis  year  (ha(  I  finally  consenled  lo  do  so,  and  the  conven- 
lion being  in  Oltawa  next  year,  was  a  special  inducemenl.  I  will 
endeavor,  during  Ihe  year,  lo  look  after  your  inercsls  and  lo  organize  a 
convenlion  in  Oltawa  which  shall  be  as  successful  as  any  which  has  been 
held  heretofore.  I  (rust  I  may  receive  the  assistance  of  each  and  every- 
one of  you  if  I  should  have  to  call  on  you.     (.Applause.) 

Mr.  W.  If.  Browne  :  Brethren,  there  being  no  further  business  before 
this  convenlion,  and  in  view  of  the  fact  that  the  grand  hospitality  of  this 
cily  has  robbed  a  great  many  of  us  of  our  ordinary  amounl  of  repose,  I 
rise  lo  .suggest  and  move  a  motion  of  adjournmenl  of  this  convenlion 
until  our  meeting  al  Otiawa  next  year. 

Mr.  f.  J.  Wrighl  :   I  second  the  motion. 

On  a  vote  having  been  taken  the  motion  was  declared  carried,  and 
the  convenlion  adjourned  al  11.45  a.m.,  to  meet  in  Ottawa  in  1901. 
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THE  USE    OF   THE   DYNAMO   AND   STORAGE  BAT- 
TERY IN    TELEGRAPH  OFFICES. 

By  W.    I.  Camp,  Superintendent  C.   P.    R.  'lelegraphs. 

Previous  to  187a,  acid  batteries  of  various  kinds  were  used  for 
main  telegraph  circuits,  and  the  Daniel  form  of  blue-stone  bat- 
tery for  the  locals,  or  sounder  circuits.  Between  1870  and  1S74, 
what  is  known  as  the  "  gravity  battery  "  was  brought  into  gen- 
eral use.  This  battery  is  a  modification  of  the  Daniel  cell,  but 
the  sulphate  of  zinc  and  sulphate  of  copper  solutions  are  kept 
separate  by  the  difference  in  their  specific  gravity  instead  of  by 
means  of  a  porous  cup.  This  form  of  battery  is  very  constant 
and  requires  but  little  attention  as  compared  with  the  acid.  To 
obtain  the  best  results  not  more  than  tw'o  or  three  wires  should 
be  worked  from  each  bank,  although  frequently  ten  or  more  are 
thrown  on  one  bank  of  battery.  When  this  is  the  case  the  re- 
sults are  unsatisfactory,  particularly  during  wet  weather,  and 
when  wires  of  different  lengths  are  combined  together.  A  sep- 
arate bank  is  required  for  each  duplex  or  quadruplex  set,  and 
also  a  local  battery  for  each  sounder  circuit.  It  is  true  that, 
as  each  cell  gives  out  about  one  volt  E.M.F. ,  the  exact  power  re- 
quired for  each  multiple  circuit  or  local  can  be  very  accurately 
adjusted  by  adding  to,  or  taking  off  from  the  number  of  cells  ; 
and  on  this  account,  a  great  many  chief  operators  raised  ob- 
jections to  dynamo  currents.  However,  even  this  advantage  has 
been  compensated  for. 

While  the  change  from  acid  to  gravity  batteries  effected  a 
great  economy  in  maintenance,  and  improvement  in  the  working 
of  the  telegraph  wires,  a  much  greater  stride  has  been  tnade  by 
the  introduction  of  the  dynamo  and  storage  battery  in  telegraphic 
work.  I  will  deal  first  with  main  lines,  and  then  with  local,  or 
sounder  and  transmitter  circuits. 

About  1880  dynamos  were  introduced  by  the  Western  Union 
Telegraph  Co.  at  New  York  for  supplying  current  to  the  single 
working  wires.  The  means  for  doing  this  are  comparatively 
simple.  Two  dynamos  are  used,  each  of  a  voltage  high  enough 
for  the  longest  wires  ;  the  positive  pole  of  one  and  the  negative 
pole  of  the  other  dynamo  are  earthed,  and  the  opposite  poles 
connected  to  two  buss  wires.  The  various  single  working  wires 
are  connected  to  these  buss  wires,  according  to  the  polarity  re- 
quired, through  an  artificial  resistance  for  each  wire.  The 
Western  Union  in  the  United  States,  and  both  companies  in  Can- 
ada use  incandescent  electric  lamps  for  these  resistances.  The 
Postal  Co.  in  the  United  States  uses  German  silver  wire  wound 
on  tin  tubes,  so  designed  that,  should  any  heating  take  place,  it 
is  counteracted  by  a  current  of  cold  air  which  passes  through  the 
tube.  Additional  resistances  were  inserted  on  the  shorter  wires 
to  make  all  lines  approximately  of  the  same  electrical  length. 
These  resistances  were  usually  of  fine  German  silver  wire  wound 
on  the  handle  of  a  wedge  which  was  inserted  with  the  instrument 
wedge  in  the  spring-jack  of  the  switch.  It  has  been  found  much 
more  satisfactory,  however,  to  have  several  dynamos  giving 
different  voltages,  and  the  use  of  the  resistance  wedges  aban- 
doned. 

The  next  step  was  to  apply  dynamo  power  to  duplex  wires. 
For  many  years  back  the  polar  duplex  has  been  used  all  over 
America.  When  using  the  gravity  battery  the  transmitter  (pole 
changer)  was  arranged  to  reverse  the  poles  of  a  bank  of  battery 
from  earth  to  line  and  vice-versa.  This  pole-changer  required 
very  accurate  adjusttiient  in  order  to  reduce  tlie  time  of  reversals 
to  a  minimum  ;  the  least  break  in  the  circuit,  or  short-circuiting 
of  the  battery,  being  liable  to  affect  the  signals  at  either  or  both 
terminals  of  the  line. 

For  dynamo  power  the  earth  connection  is  omitted  in  the  pole- 
changer  ;  the  armature  is  connected  to  the  line  circuit,  the  front 
contact  to  the  negative  buss  wire,  the  back  contact  to  the  posi- 
tive, and  resistances  of  600  or  more  ohms  inserted  ahead  of  each 
buss  wire  to  prevent   arcing  at   the  contacts  of  the  pole-changer. 

Then  came  the  application  of  the  system  to  quadruplex  circuits. 
Great  difficulties  had  to  be  overcome  to  effect  this.  Two  entirely 
different  systems  are  in  general  use,  one  by  the  Western  Union 
and  Great  North  Western  Telegraph  companies  and  the  other  by 
the  Postal  Telegraph  Co.  The  Canadian  Pacific  Co.  uses  the 
W.  U.  system  at  Toronto  and  Montreal  and  the  Postal  system  at 
other    points. 

A  few  general  remarks  with  reference  to  the  duplex  and  quad- 
ruplex as  worked  with  gravity  batteries  may  be  of  interest  at  this 
point  to  those  who  have  not  read  up  the  subject. 

Duplex  is  a  system  by  which  two  operators  can  transmit  simul- 
taneously in  opposite  directions.  This  is  attained  by  winding  the 
receiving  relays  with  two  coils  of  wire  in  opposite  directions,  one 
winding  being  connected  to  the  line,  and  the  other  to  a  set  of  re- 
sistance coils  and  condensers  which  are  so  adjusted  that  the 
electrical  length  and  static  capacity  are  the  same  as  the  real 
line.  The  home  power  divides  equally,  half  passing  around  the 
core  in  one  direction  to  the  real  line,  and  half  in  the  opposite 
direction  to  the  artificial  line  ;  the  result  being  that  the  core  is 
not  magnetized  by  it,  and  is  not  susceptible  to  any  change  in  the 
home  power.  As  the  power  coming  over  the  line  from  the  dis- 
tant station  only  passes  through  one  of  the  coils,  and  there  is 
none  coming  in  from  the  artificial  line  to  counteract  it,  the  core  is 
.affected  by  any  change  in  power  at  the  distant  station.  The  re- 
ceiver is  a  polarized  relay  whose  armature  closes  the  sounder 
when  moved  in  one  direction,  and  opens  it  when  moved  in  the 
other.  The  transmitter  is  an  instrument  worked  by  an  ordinary 
telegraph  key  and  local  circuit.  It  is  so  arranged  that,  when  the 
key  is  depressed  the  negative  pole  is  connected  to  the  line,  and 
positive  when  the  key  is  opened. 

Quadruplex  is  a  system  by  which  two  operators  can  transmit 
one  wav  simultaneously  with  two  operators  transmitting  in  the 
opposite  direction,  i.  e. ,  four  messages  can  be  sent  simultaneous- 
ly on  one   wire,    two   in   each   direction.     The  arrangement  by 


which  two  operators  transmit  in  the  same  direction  may  be  brief- 
ly described  thus  ; 

A  transmits  by  reversing  the  polarity  to  line  the  same  as  in 
dviplex,  and  C  receives  by  means  of  a  polarized  relay.  B  trans- 
mils  by  increasing  and  decreasing  the  same  power  which  A  is  re- 
vet sing  ;  D  receives  from  hiin  by  means  of  a  neutral  relay  which 
respotids  to  power  of  atiy  direction  if  it  is  strong  enough.  The 
retractile  spring  of  the  armature  is  adjusted  so  that  the  weaker 
power  does  not  move  the  armature,  but  when  the  full  power  is  on 
the  spring  is  overcome.  By  double  winding  both  receivers  at 
each  end  as  explained  for  the  duplex,  we  obtain  "  two  circuits  in 
the  opposite  direction." 

In  order  to  obtain  satisfactory  work  all  resistances  must  be 
maintained  at  their  relative  length.  When  using  gravity  battery 
transmitter  "  B  "  simply  adds  more  cells  to  "  A"s  "  battery,  or 
takes  them  off  when  closing  or  opening  his  key.  A  resistance 
coil  to  compensate  for  the  internal  resistance  of  the  extra  battery 
is  automatically  cut  out,  or  inserted,  thus  maintaining  the  total 
electrical  length  of  the  line  from  earth  to  earth. 
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The  W.  U.  system  of  transmission  is  shown  in  Fig.  i.  The  re- 
sistance ftom  A  to  earth  through  the  dynamo  circuits  is  6O0  ohms 
no  matter  which  position  transmitter  A  is  in.  When  transmitter 
B  is  closed  the  resistance  frotn  b  to  earth  is  600  ohms  because 
the  1 200  ohm  coil  is  shunted  out  by  contacts  c  and  the  leak  of  900 
ohtns  is  disconnected  at  d.  The  full  power  of  either  the  negative 
or  positive  dynamo  goes  to  line  through  one  of  the  internal  re- 
sistances of  600  ohms.  When  the  transmitter  B  is  opened  the 
1200  ohm  coil  is  inserted  between  b  and  c  making  the  total  re- 
sistance between  b  and  earth  via  the  dynamo  of  1800  ohms. 
There  is  also  .inolher  route  to  earth,  through  the  leak  of  900 
ohms.  The  joint  resistance  of  these  two  routes  is  600  ohms,  as 
A  X  B  (1200  +  600)  X  900 

600    thus 


found  by  the  formula 


A  -r   B        (1200  +  600    +   900 
maintaining   the  same    resistance   between    b  and   earth    for  all 
changes. 

The  amount  of  power  passing  b  to  line  is  however  reduced  to 
'3  when  transmitter  B  is  open,  first,  on  account  of  the  added  re- 
sistance of  1200  ohms,  and  second,  on  account  of  the  leak  of  900 
ohms.  In  other  words  when  transmitter  B  is  closed  the  power 
passing  to  line  is  three  times  as  much  as  when  B  is  open. 

By  changing  the  added  resistance  to  1800  and  the  leak  to  800 
ohms  I  he  difference  is  then  as  4  to  i  and  the  internal  resistance 
still  maintained  .-it  600  ohms. 

The  principle  of  the  Postal  system  of  quadruplex  transmission 
is  shown  in  Fig.  2.  For  the  purpose  of  explanation,  transmitter 
A  is  shown  as  two  separate    instruments    worked   simultaneously 


LINE 


by  one  key.  The  one  on  the  left  gives  350  volts  to  the  line  and 
the  one  on  the  right  100  volts.  Opening  of  the  key  connects 
either  m  or  p  to  line  according  to  the  position  of  transmitter  B  ; 
closing  of  key  connects  either  n  or  o  ;  or  opening  A  gives  posi- 
tive pole  and  closing  gives  negative.  Closing  transmitter  B  con- 
nects line  through  b,  c,  a,  to  dynamos  m  or  n  (350  volts)  accord- 
ing to  the  position  of  transmitter  A  ;  opening  transmitter  B  con- 
nects line  through  b,  d,  e,  with  dynamos  o  or  p  (100  volts).  Thus 
B  transmits  by  increasing  or  decreasing  the  power  sent  out  by  A. 
As  the  resistances  in  each  of  the  four  leads  to  the  dynamos  are 
the  same  (600  to  1000  ohms)  the  internal  resistance  from  b  to 
earth  is  constant. 

It  is  hardly  within  the  scope  of  this  paper  to  compare  one  sys- 
tem with  the  other.  It  is  sufficient  to  stale  that  either  system 
has  certain  advantages  and  both  give  excellent  results.  The 
receiving  instruments  are  the  same  as  for  gravity  battery. 

The  ilvnamos  are  made  of  sufficient  voltage  for  the  longest 
quadiuplex  circuit  from  the  office.  When  the  same  machines  are 
used  on  comparatively  short  circuits  a  resistance  coil  of  1000,  or 
more,  ohms  is  inserted  between  b  and  the  receivers. 

We  now  come  to  the  locals.  For  ordinary  sounder  circuits  a 
very  siiTiple  plan  is  to  use  a  dynamo  of  6  volts  and  connect  all 
sounders  in  multiple.  The  sounders  are  wound  to  20  ohms  re- 
sistance ;  but  in  nearly  every  office  where  dynamos  are  used 
there  are  also  quadruplex  or  duplex  sets,  and  it  is  often  necess- 
ary to  connect  these  as  repealers.  There  are  a  number  of  sys- 
tems, but  I  will  only  describe  the  one  in  use  bv  the  C.  P.  R. 
This  is,  I  think,  the  most  simple  yet  designed.  It  is  shown  in 
Fig.  3.     Each  half  quadruplex  or   half  repeater   is  treated   as  a 
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duplex  set.  All  sounders  and  transmitters  are  wound  to  20  ohms 
and,  by  resistance  coils,  each  local  circuit  is  brought  up  to  100 
ohms.  The  dynamo  gives  from  20  to  25  volls.  The  former  is 
found  to  be  sufficient.  The  figure  shows  the  instrimieiits  in  a 
normal  position,  except  that  the  transmitter  wedge  should  be  in- 
serted in  the  spring  jack.  Starting  from  the  dynamo  the  receiv- 
ing circuit  passes  through  the  relay  contacts,  20  ohm  sounder,  80 


f- 
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ohm  coil,  earth  to  dynamo,  the  leg  through  jack  being  open  at  c. 
The  sending  circuit  is  from  dynamo  through  switch  b,  key,  20 
ohm  transmitter,  switch  a,  d,  wedge,  back  contact  of  jack,  80 
ohm  coil,  earth  to  dynamo. 

To  work  as  repeaters  the  wedges  of  the  two  sets  are  exchang- 
ed, that  of  No.  I  set,  being  inserted  in  No.  2  jack  and  No.  2 
wedge  in  No.  i  jack  ;  the  table  switches  a  and  b  on  each  set  are 
reversed. 

The  circuit  then  is,  earth,  dynamo,  relay  contacts,  20  ohm 
sounder,  80  ohm  coil,  earth  ;  also  from  relay  contact  to  top  of 
jack,  front  of  wedge  of  No.  2  set,  c,  a,  transmitter,  key,  b,  d, 
back  of  wedge,  coil  and  earth.  The  circuits  from  No.  2  set  are 
the  same.  Any  break  in  contacts  of  relay  opens  its  sounder  and 
also  the  transmitter  of  the  other  set.  Thus  signals  received  from 
the  line  on  No.  i  set  are  automatically  retransmitted  over  the 
line  connected  to  No.  2  set,  and  vice  versa. 

To  extend  the  locals  of  a  duplex  to  a  branch  office,  the  loop 
wedge  is  inserted  in  the  spring  jack  on  top  of  the  transmitter 
wedge  ;  switch  a  is  turned  up  ;  switch  b  down.  Circuits  are 
then  as  follows  :  Receiving  side,  dynamo,  relay,  sounder,  coil, 
earth  ;  with  leg  from  relay  contacts  to  top  of  jack,  front  of 
wedge,  coil,  line,  branch  receiver  and  earth.  The  resistance 
coil  is  adjusted  so  as  to  make  the  circuit  from  wedge  to  branch 
earth  total  100  ohms  including  branch  sounder. 

Sending  side,  dynamo,  b,  key,  transmitter,  a,  c,  front  of  trans- 
mitter wedge,  back  of  loop  wedge,  coil,  line,  branch  sounder, 
key  and  earth.  The  resistance  from  wedge  to  distant  earth  is  So 
ohms  including  sounder.  On  this  circuit  the  resistance  of  the 
transmitter  is  added  making  a  total  of  100  ohms. 

Sometimes  the  dynamos  are  operated  from  a  common  shaft 
driven  by  an  electric  motor  or  other  power,  but  the  plan  most 
generally  adopted  is  to  use  motor  generators,  each  machine 
working  independently.  In  order  to  be  reasonably  certain  of  a 
continuous  supply  of  power,  spare  leads  are  run  to  different  power 
stations,  and  spare  machines  are  also  kept  in  readiness,  so  that 
not  more  than  a  minute  or  so  is  lost  at  any  time. 

In  cities  where  continuous  power  cannot  be  obtained  from  at 
least  two  different  stations,  storage  batteries  are  now  largely 
used.  Generally  speaking,  the  wiring  of  a  telegraph  office,  from 
the  discharge  leads  of  a  storage  battery  to  the  instruments,  etc., 
is  the  same  as  for  dynamos,  but  extra  switches  have  to  be  used 
for  connecting  the  various  banks  of  battery  with  the  charging  or 
discharging  circuits.  \'arious  devices  are  used,  but  as  I  consider 
the  C.P.R.  system  the  most  flexible,  I  will  describe  it  only. 

Xl  V'ancouver  the  Winnipeg  street  railway  power  is  transformed 
by  two  motor  generators  ;  one  reducing  the  power  to  seven  volts 
of  twenty  amperes  capacity  for  charging  local  batteries  ;  and  the 
other  to  130  volls,  5  amperes,  for  main  batteries.  In  Ottawa  a 
250  volt  power  is  reduced  lo  seven  volts  for  the  locals  and  the 
mains  are  charged  direct  without  reduction.  InSt.John  the  i  u  volt 
lighting  circuit  is  used.  The  locals  are  in  two  banks,  of  two  cells 
each,  of  ch'oride  accumulator,  type  P2  9,  one  bank  being  charg- 
ed w  hile  the  other  is  discharging.  There  is  no  dead  resistance 
inserted  in  the  local  circuits,  as  is  the  case  where  dynamos 
are  used,  extra  cells  providing  the  necessary  power  when  quad- 
ruplexes  or  duplexes  are  extended  to  branch  offices. 

The  switch  for  the  main  batteries  consists  of  a  series  of  spring- 
jacks  and  wedges,  so  designed  that  the  jack  is  open,  and  a 
wedge  cannot  be  inserted  when  reversed.  The  cells  (which  are 
C3  type  of  accumulator)  are  arranged  in  banks  of  40  or  more 
as  needed  to  meet  the  requirements  of  the  office,  and  of  a  voltage 
sufficiently  below  the  charging  circuit.  The  negative  pole  is 
connected  to  the  top  o(  a  wedge  and  positive  to  bottom.  The 
wedges  are  all  interchangeable.  As  many  banks  as  required  can 
be  charged  simultaneously. 

In  Canada,  the  C.  P.  R.  has  storage  battery  plants  at  Van- 
couver, Winnipeg,  Ottawa  and  St.  John,  and  dynamos  at  Toronto. 
The  new  Telegraph  building  in  Montreal  will  also  be  equipped 
with  dynamos.  At  present  power  in  the  latter  place  is  obtained 
from  the  dynamo  plant  of  the  G.  N.  W.  Tel.  Co.  I  understand 
that  the  W.  U.  and  G.  N.  W.  Cos  have  storage  plants  at  St. 
John,  Quebec,  London  and  Ottawa,  and  dynamos  at  Toronto  and 
Montreal. 

The  adoption  of  either  dynamos  or  storage  battery  for  power 
on  telegraph  lines  has  very   materially  improved   the  working  of 


the  lines,  and  at  the  same  time  effects  a  great  economy.  One 
or  the  other  will  gradually  replace  gravity  batteries  for  all  main 
lines,  and  the  lime  may  come  when  even  the  locals  at  wayside 
stations  will  be  worked  by  storage  battery  cells  which  will  be 
charged  at  some  central  point  and  sent  out  by  train. 


CONDITIONS  AFFECTING  THE  WAVE  FORM  OF 
ALTERNATORS. 


l;v  I..  A.   Hi 


In  what  is  given  below  it  is  not  intended  lo  consider  the  ques- 
tion of  wave  form  as  affecting  successful  disiribution,  but  rathor 
the  extent  to  which  the  e.m.f.  wave  of  certain  machines  may 
change  under  not  unusual  commercial  conditions. 

In  alternator  specification,  along  with    regulation,  heating    and 


other  clauses,  it  is  often  argued  that  a  clause  relating  to  wave 
form  should  be  included,  but  as  comparatively  little  is  known  of 
the  extent  to  which  the  wave  forms  of  modern  alternators  change 
with  amount  and  character  of  load — to  say  nothing  of  the  effect 
of  such  changes  on  the  operation  of  the  receiving  machinery — it 
seems  advisable  that    more    information  be   accumulated    before 
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FIG.  2. 

very  rigid  wave  form  requirements  are  inserted.  However,  with 
a  view  of  throwing  more  light  on  the  subject,  a  series  of  experi- 
ments were  undertaken  in  the  electrical  engineering  laboratories 
of  McGill  University  during  the  past  winter  and  though  not  com- 
plete, certain  results  already  obtained  may  be  of  interest. 

For  the  purpose  in  hand  a  number  of  different  types  of  alter- 
nators were  available,  some  with  a  concentrated  armature  wind- 
ing, and  some  with  distributed   windings  of   the    revolving  arma- 
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ture,  revolving  field  and  inductor  tvpes.  The  e.m.f.  waves  were 
obtained  from  each  at  different  field  excitations,  different  arma- 
ture currents  and  different  power  factors,  lagging  and  leading. 
The  distribution  of  induction  in  the  air  gaps  under  different  con- 
ditions was  also  obtained  by  means  of  small  test  coils  suitably 
placed.  As  illustrating  the  general  effect  of  lagging  and  leading 
armature  currents  in  relation  to  type  of  machine  upon  induction 
distribution  and  consequent  wave  form,  the  results  obtained  upon 
a  revolving  fi-eld  distributed  winding  alternator,  part  of  the 
magnetic  circuit  of   which  is  shown  in  Fig.  i,  Plate  i,  and    upon 


so  great  as  in  the  case  of  the    second  machine    hav 
trated  winding  and  comparatively  weak  field. 
With  a  concentrated  winding  the   conditions  are 


plate:  2. 

an  inductor  type  machine  with  a  concentrated  winding  and  poorly 
shaped  inductor  lug,  shown  in  Plate  II,  may  be  cited. 

In  Fig.  2,  Plate  I,  is  seen  the  distribution  of  induction  in  the 
air  gap  of  the  first  machine  for  the  particular  position  of  the  field 
pole  shown.  As  might  have  been  expected,  the  larger  part  of  the 
induction  enters  the  armature  through  the  teeth,  but  about  one- 
third,  in  the  case  of  those  teeih  immediately  opposite  the  pole, 
passes  into  the  armature  by  way  of  the  slot  due  to  the  practical 
satuiation  of  these  teeth.  The  no  load  e.m.f.  wave  of  each  coil 
of  the  distributed  winding  may  be  constructed  from  the  no  load 
induction    distribution    curve   by  the   method  of  tangents  and   for 
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wave  form   not    being  a  function  of  the  angular   displacement    of 
the  armature  coils. 

In  Plate  5  is  given  the  no  load  induction  distribution  in  machine 


F^L/VT-EI   3. 

any  group  of  coils  by  taking  the  algebraic  sum  of  the  instantan- 
eous e.m.fs.  of  the  individual  coils.  This  has  been  done  and  the 
results  found  to  check  quite  well  with  experimental  values. 

Plate  3  gives  a  series  of  e.m.f.  waves  for  this  machine  connect- 
ed as  a  single  phase  alternator  at  no  load  and  full  current  load  of 
different  power  factors,  lagging  current ;  the  field  excitation  being 
kept  constant. 

Plate  4  shows  the  e.m.f.  waves  of  the  same  machine  connected 
as  a  quarter  phase  generator  under  similar  conditions.  It  is  to 
be  noted  that  while  the  wave  form  and  terminal  volts  both  change 

a  marked  degree  with  power  factor,  the  change    is  not    nearly 


Xo.  2  at  normal  field  excitation.  It  is  to  be  noted  that,  due  to 
poor  design,  the  armature  induction  at  minimum  points  is  a  con- 
siderable fraction  of  its  minimum  value,  which   would  not  he  the 
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case  in  rigfhtly  proportioned  machines  of  this  type.  With  his 
machine  also  the  no  load  wave  form  was  readily  predetermined 
from  the  curve  of  induciion  distribution  and  found  to  ag^ree  with 
the  experimental  vahies. 

In  Plate  6  is  bhown  the  no  load    and  load  E.M.F.    waves  at  dif- 
ferent power  factors.      The  change   of  wave  form  with  character 
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of  load  is,  to  say  the  least,  startliiig,  especially  to  those  who 
have  been  accustomed  to  regard  the  sine  wave  assumption  as 
to  alternating  E.M.F's.  sufficiently  near  for  practical  purposes. 
The  effect  upon  the  operation  of  synchronous  and  induction  ma- 
chinery designed  for  sinusoidal  E.M.Fs.  of  such  waves  as  shown 
can  be  pretty  well  anticipated.  Several  synchronous  motors  were 
in  turn  operated  from  a  generator  whose  wave  form  was  made  to 
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vary  by  changing^  the  character  of  an  auxiliary  load.  In  every 
case,  as  might  be  expected,  the  energy  absorbed  and  the  idle 
current  to  the  motor  increased  with  dissimilarity  of  wave.  Also 
the  tendency  to  fall  out  of  step  with  slight  provocation  was  very 
marked  when  the  wave  shapes  were  greatly  different,  but  as  above 
indicated,   such  experiments  are  not  yet  complete.     It  is  hoped, 


however,  that  enough  has  been  said  to  induce  a  discussion  of  Ihis 
certaini}-  important  subject,  particularly  from  the  standpoint  of 
the  purcliaser  and  operator  of  alternating  current  apparatus. 

We  desire  to  acknowledge  our  indebtedness  to  Prof.  K.  B. 
Owens  for  the  suggestion  of  llie  work  carried  out  and  for  valuable 
assistance. 


POWER  FACTOR  AS  AFFECTING  OPERATION  AND 
INVESTMENT,  WITH  SPECIAL  REFERENCE  TO  IN- 
DUCTION MOTORS  AND  ENCLOSED  ARC  LAMPS. 

l!v  F.  H.   I.f.iNARlJ.    Ir. 

Power  factor  is  the  ratio  of  the  true  watts,  to  the  apparent  volt 
amperes  in  an  alternating  current  conductor,  circuit  or  device  (Hous- 
ton). In  a  direct  current  circuit  the  energy  is  calculated  by  multiplying 
the  volts  by  the  am[)eres,  and  the  result  is  the  true  enc-rgy  in  the  circuit 
in  watts,  but  in  alternating  current  circuits  this  does  not  follow,  as  the 
electromotive  force  wave  is  out  of  phase  with  the  current  wave  in  every 
case  except  when  the  load  is  purely  non-inductive,  as  with  a  load  con- 
sisting of  incandescent  lamps  only.  Wiien  arc  lamps  or  induction 
motors  are  used,  there  is  always  a  lagging  phase  displacement  of  the 
current,  and  when  synchronous  motors  are  used,  there  is  also  a  phase 
displacement  of  the  current  which  may  be  either  leading  or  lagging 
behind  the  electromotive  force  wave,  and  l)0th  conditions  may  occur,  in 
the  case  of  the  generator  being  driven  by  a  steam  engine,  twice  in  each 
revolution. 

With  water  power,  a  steam  turbine  or  other  prime  mover  where  the 
angular  velocity  can  be  maintained  practically  uniform  and  where  speed 
variations  affecting  the  generator  take  place  gradually  in  a  period  cover- 
ing several  revolutions  of  the  generator,  much  better  results  can  be 
obtained  with  synchronous  motors,  always  of  course  presuming  that  the 
motor  is  designed  to,  and  does  in  practice,  give  the  same  electromotive 
force  wave  as  that  produced  in  the  generator,  which  for  reasons  which 
have  been  at  length  discussed  by  many  able  authors  should  be  a  sine 
curve. 

fower  factor  is  comparatively  a  new  term  to  the  central  station 
manager,  and  in  fact,  was  hardly  ever  heard  of  before  the  introduction 
of  the  A. C.  motor,  though  some  central  station  superintendents  had 
noticed  that  there  was  considerable  current  flowing  in  their  primary 
circuits  when  all  their  transformers  were  running  with  open  secondary 
circuit,  and  that  this  current  did  not  take  the  energy  from  the  steam 
engines  corresponding  with  the  volt  ampere  readings.  To  express  this 
condition  the  terms  false  currents  or  wattless  currents  were  used. 

The  transformer  when  very  lightly  loaded  or  when  running  with  open 
secondary  takes  much  more  apparent  energy  from  the  circuit  than  the 
real  energy,  because  of  the  lag  or  phase  displacemement  of  the  current 
wave.  This  displacement,  however,  grows  constantly  less  as  the  load 
is  increased,  until  the  E.  M.  F.  and  current  waves  nearly  coincide.  To  illus- 
trate this  graphically,  the  two  diagrams  of  E.M.F.  and  current  waves 
in  a  transformer  in  open  circuit  and  under  full  load  show  that  the  in- 
stantaneous values  of  the  product  of  volts  and  amperes  must  be  less 
than  the  apparent  w.xtls,  and  must  be  multiplied  by  the  power  factor  to 
represent  the  true  energy.  As  will  be  noted,  the  maximum  E.M.l*. 
occurs  before  the  current  has  reached  its  maximum  point. 

fieferring  to  the  full  load  curve  it  will  be  seen  that  current  and 
E.M.F.  curves  have  nearly  reached  conditions  where  they  increase  and 
decrease  together.  The  nearer  this  condition  is  approached,  the  nearer 
the  power  factor  approaches  unity  or  IOO%  power  factor.  As  an  induc- 
tion motor  is  practically  the  same  as  a  transformer  with  one  of  its 
elements  in  motion,  its  action  with  regard  to  power  factor  may  be 
traced  in  the  same  manner,  as  explained  in  connection  with  a  trans- 
former. 

The  primary  circuit  furnishing  the  magnetizing  current  or  field  and 
also  the  work  current  by  induction  to  the  secondary,  which  when 
running  light  generates  a  counter  E.M.F.  so  high  that  only  enough 
current  is  taken  in  the  secondary  to  overcome  the  friction  of  the  bear- 
ings. As  load  is  added  the  speed  is  slightly  reduced,  the  slip  resulting 
in  lowering  the  counter  E.M.F.  until  enough  current  is  allowed  to  flow 
to  do  the  added  work.  A  very  slight  reduction  in  speed  is  sufficient  to 
reduce  the  counter  E.M.F.  of  the  secondary  of  the  motor  varying  not  to 
exceed  5%  in  speed  from  light  to  full  load  and  usually  not  over  2%  over 
the  working  range  of  load  usually  met  with. 

These  motors  arj  self  starting  from  the  A.C.  lines,  and  with  suitable 
starting  devices  take  about  full  load  current  for  a  few  seconds  in  coming 
up  to  speed  light,  or  a  little  more  than  full  current  in  bringing  up  to 
speed  their  normal  load,  a  somewhat  longer  time  being  occupied  in 
reaching  full  speed,  depending  on  the  inertia  and  friction  characteristics 
of  the  work. 

If  you  will  consider  the  counter  E.M.F.  of  the  motor  secondary  .is  the 
equivalent  of  resistance  of  the  transformer  secondary  the  similarity  of 
action  will  be  more  striking. 

The  synchronous  motor  differs  from  the  induction  motor  from  the 
fact  that  it  does  not  make  its  own  field,  which  is  usually  excited  from  a 
separate  source  of  direct  current,  and  it  is  not  usually  capable  of  starting 
itself  even  without  load,  but  must  be  brought  up  to  synchronous 
speed  by  means  outside  of  itself  A  small  induction  motor  is  generally 
supplied  for  the  purpose,  which  is  disconnected  after  the  synchronous 
motor  has  been  brought  up  to  speed. 

The  load  is  then  a|)plied  gradually  with  a  friction  clutch  coupling, 
friction  pulley  or  equivalent  device.  Once  in  step,  the  synchronous 
motor  cannot  vary  in  speed,  except  the  generator  driving  it  changes 
speed,  any  more  than  though  the  two  were  positively  coupled  or 
mechanically  geared  together,  except  by  overload  much  beyond  the 
capacity  of  the  motor,  which  breaks  it  out  of  step  as  though  the  gear 
were  broken,  and  having  fallen  below  speed  even  for  a  fraction  of  a 
second,  it  cannot  recover,  but  will  .stall,  in  the  meantime  absorbing  ex- 
cessive current  unless  the  circuit  is  immediately  opened.  The  laid 
must  then  be  thrown  off  and  the  motor  started  again  as  at  first. 

The  fact  that  the  synchronous  motor  has  a  sepaiately  excited  field  is 
an  advantage  under  certain  conditions  as  pointed  out  m  my  paper  before 
the  National  Electric  Light  Association  at  the  New  Vork  meeting  in 
'95.  By  increasing  the  field  excitation  sufficiently  in  a  synchronour 
motor  the  apparent  paradox  of  a  counter  E.M.F.  higher  than  the  line  of 
impressed  E.M.F.  is  produced  by  the  motor  sufficient  to  raise  the  E. M. 
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F.  of  the  line,  overcoming  all  drop,  and  even  altering  the  pressure  at 
the  generator  itself,  at  the  same  time  introducing  leading  currents  having  a 
condenser  effect  on  the  line  which  may  be  made  to  balance  out  the  lagging 
currents  produced  by  induction  motors,  arc  lamps,  &c.  If  this  leading 
phase  displacement  can  be  made  equal  to  the  lagging  phase  displace- 
ment of  other  devices,  a  power  factor  of  unity  would  result,  as  suggested 
by  an  eminent  engineer,  though  in  practice,  during  a  period  covering 
the  whole  history  of  this  branch  of  the  art,  I  have  never  met  such  a  con- 
dition, nor  have  any  of  my  friends  in  the  profession,  many  of  whom 
have  had  extensive  experience  with  synchronous  and  induction  motors 
separately  and  both  together  on  the  same  circuits. 

An  over-excited  synchronous  motor  in  the  right  place,  with  a  load 
no;  subject  to  sudden  variations  and  in  charge  of  an  attendant  in  com- 
munication with  and  controlled  by  the  central  station  chief,  is  a  conven- 
ient means  of  overcoming  line  drop  and  poor  power  factor.  Over-ex- 
citation should  not  be  carried  too  far,  as  it  will  result  in  pumping  or 
flickering  the  lights.  I  have  a  vivid  recollection  of  a  case  in  which  a 
2'i  h.p.  self-starting  synchronous  motor,  which  I  designed,  pumped  the 
whole  circuit  on  a  300  k.w.  alternator. 

Under  a  steady  load  and  careful  adjustment  of  the  field  excitation,  a 
large  synchronous  motor  supplied  with  current  from  a  well-designed 
generator  driven  by  water  power  or  steam  turbine,  a  power  factor  at 
lull  load  of  .94  or  a  fraction  better  may  be  obtained,  though  the  same 
motor  furnished  with  current  from  the  same  generator  driven  by  a  slow 
speed  reciprocating  engine,  would  hardly  attain  a  power  factor  of  .90  at 
full  load,  as  the  fly  wheel  moment  of  the  motor  would  make  it  difficult 
to  follow  the  ch.Tnges  in  angular  velocity  of  the  generator,  the  tendency 
to  break  out  of  step  resulting  in  surges  of  current,  as  before  intimated. 

Generators  directly  connected  to  slow  speed  reciprocating  engines,  in 
my  opinion,  are  not  suited  for  operating  synchronous  motors  or  rotary 
converters  unless  extreme  care  is  taken  in  designing  the  fly  wheel  so 
as  to  obtain  the  minimum  change  of  angular  velocity  per  revolution. 
A  much  larger  percentage  of  speed  variation  taking  place  more  gradually, 
is  less  disastrous  to  the  attainment  of  high  power  tactor. 

The  best  load  for  a  synchronous  motor  is  one  of  uniformly  steady 
character  with  no  sudden  changes  in  the  work  it  has  to  do. 

Throwing  the  load  off  suddenly  calls  for  instantaneous  adjustment  of 
field  excitation  in  order  to  prevent  sudden  rise  of  E.  M.  F.  which  in  a 
large  motor  would  affect  the  whole  line,  and  even  change  the  voltage  of 
the  generator,  having  a  disastrous  effect  on  incandescent  lamps  that 
may  happen  to  be  in  circuit.  Suddenly  adding  a  load  to  a  synchronous 
motor  has  the  reverse  result  and  adjustment  of  the  fields  become  im- 
mediately imperative  to  prevent  heavy  drop  in  E.  M.  F.  A  single 
synchronous  motor  subject  to  sudden  load  variations  may  easily  defeat 
any  attempt  at  good  regulation  on  the  part  of  the  central  station  man- 
agement. 

These  objectionable  features  are  minimized,  though  never  wholly  over- 
come by  designing  both  generators  and  motor  for  exceptional  regulation 
using  a  distributed  armature  winding  with  a  large  number  of  slots  pi-r 
pole,  per  phase.  The  old  style  armature  with  windings  concentrated 
into  a  single  slot  per  pole,  per  phase,  are  unsuited  on  account  of  their 
high  armature  reaction  for  this  class  of  work. 

The  induction  motor  being  complete  in  itself,  requiring  no  exciter 
starting  motor  or  clutches,  and  furthermore,  being  automatic  in  its  re- 
gulation without  any  special  appliances,  free  from  commutators  or 
brushes,  is  simplicity  itself,  its  essential  features  consisting  of  a  stationary 
primary  and  a  rotating  secondary  in  large  sizes  when  well  designed,  has  a 
power  factor  at  full  load  of  .94  or  better,  regulates  well  under  sudden 
fluctuations  of  load  without  reflecting  seriously  on  the  line  and  gener- 
ator, but  in  fact  actually  tending  to  assist  the  regulation  of  the  line. 
A  load  thrown  suddenly  onto  an  induction  motor  immediately  increases 
its  power  factor  and  helps  the  regulation  of  the  generator  supplying  this 
sudden  demand  for  current.  As  the  power  factor  of  the  induction  motor 
is  low  at  light  load,  it  follows  that  a  sudden  reduction  of  the  load  at 
once  lowers  the  power  factor  of  the  motor,  calling  for  lagging  currents 
in  the  line,  replacing  by  inductive  drop  the  ohmic  drop  of  the  work 
current  of  the  moment  before  the  armature  reactions  in  the  generator 
lending  to  demagnetize  its  field  and  prevent  increased  E.  M.F. 
which  would  otherwise  result  when  load  is  thrown  off. 

For  varying  loads  and  for  operating  incandescent  lamps  in  connection 
with  a  power  circuit,  under  the  ordinary  commercial  conditions,  the 
preference  is  altogether  in  favor  of  a  well  designed  induction  motor. 
With  a  secondary  consisting  of  copper  bars  secured  to  short  circulating 
rings  at  both  ends,  insulation  is  never  troublesome,  and  in  fact  may  be 
omitted  entirely.  It  rotates  without  electrical  contacts  or  connections 
inside  the  stationary  primary  element  which  can  be  safely  insulated  for  all 
ordinary  voltages,  and  in  the  larger  sizes  connecting  the  two  thousand 
volts  pressure  directly  to  the  motor  terminals.  In  the  small  sizes  it  is 
of  course  advisable  to  use  transformers  to  reduce  the  pressure  to  500 
volts  or  less  where  subject  to  careless  handling.  Having  once  become 
familiar  with  them,  you  would  never  think  of  using  direct  current  motors 
with  their  troublesome  commutators  and  brushes  and  expensive  repair 
accounts. 

Intelligent  selection  of  the  size  of  an  induction  motor  for  the 
work  it  has  to  do,  has  a  very  important  influence  on  the  power 
factor  of  the  line  and  should  not  run  with  an  average  load  much 
below  its  rated  capacity.  It  is  much  better  to  select  the  motor 
which,  being  loaded  to  its  rated  capacity,  or  nearly  so,  operates 
with  a  high  power  factor  and  can  be  overloaded  for  short  inter- 
vals to  the  extent  of  25%  of  its  capacity  without  doing  any  h.'irm, 
as  there  are  no  delicate  parts  to  this  type  of  machine,  nor  any 
moving  insulated  wires,  they  will  stand  a  much  higher  tempera- 
ture without  deterioration  than  the  equivalent  direct  current  motor. 

Induction  motors  are  also  designed  for  variable  speed,  many 
now  being  used  for  crane  work,  and  other  uses  calling  for  variable 
speed  and  torque,  but  in  this  class  of  work  they  are  hardly  equal 
to  the  direct  current  series  motor,  and  unless  very  expensively 
designed,  operate  with  low  efficiency  and  power  factor,  though 
wberAj  non-inductive  resistance  is  used  for  control,  the  power 
factor  may  be  improved  at  the  expense  of  efficiency. 

Arc  lamps  have  been  until  recently  operated  from  direct  current 
series  dynamos,  though  the  first  important  arc  lamp  installation 
used  in  the  city  of  London,  England,  the  Joblacof  candles  as  they 
were  called,  were  operated  by  alternating  current  dynamos. 


Several  years  ago  the  direct  current  incandescent  companies 
realized  the  advantage  of  being  able  to  supply  arc  lamps  Irom 
their  incandescent  circuits  and  adopted  the  D.  C.  incandescent 
open  arcs.  These  were  soon  followed  by  the  enclosed  arcs,  which 
operating  at  a  higher  voltage  admitted  of  individual  control  wiih- 
oiit  excessive  waste  in  the  large  resistance  required  with  the  open 
arcs.  Besides  this,  a  great  saving  was  realized  in  the  amount  of 
carbon  burned,  the  inner  globes  preventing  access  of  oxygen  which 
rapidly  disintegrates  and  causes  the  carbons  to  waste  away.  By 
no  means  the  least  saving  which  followed  was  the  reduced  labor, 
one  man  easily  trimming  six  times  as  many  enclosed  arcs  as  he 
could  of  the  open  arcs,  as  they  required  attention  once  in  several 
days  instead  of  daily  trimming. 

From  the  D.  C.  enclosed  arc  it  was  but  a  step  to  the  A.  C.  en- 
closed arc  with  resistance  in  series,  or  with  Auto-transformers  or 
choke  coils  on  commercial  A.  C.  incandescent  circuits. 

It  was  found,  however,  that  the  A.  C.  arcs  operated  to  reduce 
the  power  factor  of  lines  with  which  they  were  connected,  depend- 
ing on  the  regulating  device  used  in  connection  with  them,  it 
being  practically  impossible  to  obtain  a  satisfactory  light  without 
some  regulating  arrangement,  though  sometimes  sufficient  chok- 
ing elTect  is  produced  b)'  the  feed  regulating  magnets.  A\]  such 
regulating  arrangements  reduce  the  power  factor,  except  ihe 
resistance  method,  but  the  resistance  while  improving  the  power 
factor  wastes  true  energy  and  reduces  the  efficiency,  while  the 
inductive  regulators  only  increase  the  apparent  energy  or  w.ut- 
less  currents. 

The  advantage  of  operating  arc  and  incandescent  lamps  from 
the  same  dyanmo  simplifies  the  central  station  equipment  and 
admits  of  the  use  of  a  single  type  of  dynamo  for  all  purposes  of 
higher  efficiency,  interchangeable  parts,  one  type  of  reserve  ap- 
paratus, and  easier  switch  board  control. 

Some  of  the  best  inventive  talent  on  the  continent  has  recently 
been  enployed  upon  devices  to  enable  the  central  station  manage- 
ment to  rid  themselves  of  the  D.  C.  series  arc  dynamos,  which  at 
best  occupy  much  floor  space  for  their  output  and  have  a  maxi- 
mum efficiency  of  75  to  80"/^  as  against  an  efficiency  of  90  to  97% 
in  large  modern  A.  C.  dynamos  which  occupy  the  minimum  fli>or 
space  per  ui^it  of  output  at  much  lower  first  cost. 

For  A.  C.  street  lighting  with  lamps  in  series,  one  device  has 
followed  another  till  we  now  have  an  almost  bewildering  variety, 
each  device  having  its  superior  points,  making  the  choice  more 
difficult. 

The  constant  current  transformer  operating  a  string  o(  arcs  is 
almost  perfectly  automatic  provided  the  load  is  not  too  much  re- 
duced and  can  be  tapped  onto  any  part  of  the  line  to  economize 
wire,  the  device  itself  being  located  in  a  small  substation  which 
may  consist  of  an  underground  vault,  as  inspection  and  adjustment 
is  not  frequently  necessary.  This  arrangement  has  a  very  f.air 
power  factor  at  full  load,  but  the  power  factor  is  low  when  partly 
loaded. 

A  device  operating  on  the  choke  oil  principle  1  as  all  the  advan- 
tages named  in  connection  with  the  first  arrangement.  The 
amount  of  choking  effect  is  regulated  by  the  number  of  lights 
which  is  desired  to  compensate  for.  If  a  small  percentage  of 
regulation  is  required,  a  small  regulator  at  low  first  cost  is  suffi- 
(^ent,  and  at  full  I^ad  the  power  factor  is  high,  the  inductive 
effect  depending  almost  entirely  upon  the  lamps  themselves. 

.Another  arrangement  has  been  designed  on  the  principle  of  the 
constant  potential  transformer  with  loops  taken  out  to  automati- 
cally vary  the  voltage  as  lamps  are  turned  off  or  on.  The 
power  factor  is  good  and  r;,'ther  better  at  light  load  th.an  the 
others,  but  such  a  regulator  should  be  kept  in  the  central  station, 
or  in  a  substation  when  it  has  the  advantage  of  an  intelligent 
attendant. 

Besides  devices  of  the  above  types,  individual  transformers 
may  be  used,  but  their  high  first  cost  and  the  fact  that  each  lamp 
must  be  turned  on  and  off  individually  instead  of  in  groups  as  wilii 
the  previously  mentioned  apparatus,  makes  their  us""  impractical 
for  street  lighting  except  under  special  circumstances. 

In  some  notable  cases  where  central  stations  are  using  power 
transmitted  from  a  distance,  induction  or  synchronous  motors 
have  been  coupled  direct  to  D.  C.  arc  dynamos;  this  would  be 
the  ideal  place  to  use  a  synchronous  motor  immediately  under 
control  of  the  central  station  if  the  Induction  motor  load  occurred 
at  the  same  time,  but  unfortunately  they  occur  at  different  periods 
and  we  can  see  no  reason  for  using  the  synchronous  motor,  as  the 
induction  motor  is  self  starting  and  requires  no  separate  ex- 
citation. 

In  any  case  the  motor  driven  arc  dynamos  are  out  of  the 
question  except  where  the  frequency  is  too  low  for  .satisfactory  arc 
lighting.  Arc  lamps  are  very  unsatisfactory  on  25  cycles  and 
their  effect  at  least  unpleasant  unless  the  frequency  is  in  excess 
of  35  or  40  cycles. 

,  With  a  mixed  lighting  and  motor  load  there  shou'd  be  no  difficulty 
in  getting  a  line  power  factor  of  .90,  and  with  load  consisting 
mainly  of  motors  .80  to.  85.  I  have  in  mind  a  case  where  aboui 
3000  h.  p.  in  motors  ranging  from  fan  motors  to  motors  of 
500  h.  p.  are  used,  and  recently  me-isurements  showed  a  power 
factor  of  about  .90,  the  percentage  of  incandescent  lamps  on  the 
circuit  being  almost  negligible. 

A  power  factor  of  .80  at  full  load  would  be  disastrous  10  the 
regulation  of  the  old  style  single  phase  dynamos;  no  amount  of 
excitation  would  enable  them  to  hold  the  voltage  on  the  line. 
Though  many  will  no  doubt  recollect  seeing  at  the  World's  Fair  at 
Chicago  in  1893,  the  then  monster  two  phase  dynamos,  which 
were  but  two  large  alternators  with  armature  mechanically 
coupled  together  so  as  to  g've  the  proper  phase  displacement  to 
the  two  independent  circuits. 

Some  of  our  Canadian  water  power  stations  who  have  not  yet 
installed    polyphase   apparatus   having   two     single   phase  alter- 
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nators,  might  adopt  this  method  of  obtaining-  two  phase  currents  to 
start  a  power  circuii.  With  ample  water  power,  the  added  ex- 
pense for  a  day  circuit  would  not  amount  to  much,  probably  little 
more  than  the  cost  of  an  additional  attendant,  which  w'ould  easily 
be  covered  by  a  contract  for  furnishing  power  to  some  manu- 
facturing estahlishment,  or  perhaps  pumping  water  for  the  city 
and  neighboring  villages.  The  power  business  once  started 
would  grow  rapidly  and  become  an  important  source  of  revenue. 
Few  realize  the  extent  to  which  the  power  business  is  destined 
to  grow. 

The  old  style  alternator  will  stand  a  moderate  amount  of 
motor  load  mixed  with  lighting  load,  but  when  the  mol  or  load  be- 
comes a  large  percentage  of  the  total  load,  the  old  dynamos 
which  perhaps  were  admirably  adapted  for  supplying  incandes- 
cent lights  will  no  longer  be  suitable. 

The  growth  of  the  motor  business  has  called  for  radical  changes 
in  the  design  of  alternators.  Machines  which  on  short  cir- 
cuit would  give  double  full  load  current  were  the  rule,  and  this 
was  even  urged  as  a    distinct    advantage  in   such    an  emergency. 

For  motor  work,  the  inherent  regulation  indicated  by  a  short 
circuit  current  of  at  least  three  or  four  limes  full  load  current  is 
demanded,  and  a  change  of  excitation  with  full  load  current  and 
.So  p.  f.  not  exceeding  15  or  20%,  and  capacity  for  25%  more  than 
normal  full  load  current  for  six  hours  without  dangerous  heating, 
or  50%  more  than  full  load  current  for  one  hour,  which  means  a 
very  superior  dynamo  ;  this  state  of  perfection  having  been 
reached  through  gradual  evolutions  resulting  from  the  diflficulty 
of  maintaining  regulation  with  motor  loads  and  lagging  currents, 
which  tend    to  demagnetize  the  fields  and  lower  the  voltage. 

The  lagging  currents  call  for  increased  capacity  in  the  dynamo 
line  and  transformers  which  supply  current  to  the  phase  displac- 
ing devices,  though  the  power  is  not  increased  bevond  the  small 
amount  necessary  to  supply  the  I.  R.   losses  in  the  copper. 

This  calls  for  increased  investment  to  cover  the  first  cost  of  the 
improved  dynamo  transformer  and  added  copper,  though  notwith- 
standing the  advance  in  raw  materials,  the  very  superior  dynamos 
of  to-day  cost  no  more  than  the  dynamos  of  a  few  years  ago,  and 
not  so  much  per  k.  w.  as  we  were  obliged  to  pay  ten  years  ago 
for  the  old  single  phase  dynamos. 

In  all  classes  of  business  it  is  poor  policy  to  attempt  to  save  on 
the  first  cost  of  a  plant  by  buying  machinery  which  is  out  of  date. 
This  is  particularly  the  case  in  making  an  investment  in  electrical 
apparatus,  the  design  of  which  has  been  undergoing  such  active 
gymnastics  in  the  past  ten  years.  We  must  look  well  into  the 
future  and  anticipate  the  growth  of  the  power  business,  which  al- 
ready bids  fair  to  outstrip  the  lighting,  and  get  only  the  best  ap- 
paratus well  up  to  date  in  every  particular.  The  apparatus 
made  by  the  leading  electrical  manufacturers  on  intelligent 
specifications  more  nearly  approaches  perfection  than  any  other 
power  translating  device,  notwithstanding  the  comparative  youth 
of  the  art.  What  engine  or  water  wheel  builder  would  for  a  mo- 
ment consider  a  specification  calling  for  96%  eflficiency  ?  Vet 
electrical  manufacturers  for  the  larger  sizes  of  dynamos  will 
guarantee  even  better  than  such  efficiencies. 

With  these  high  attainments  it  is  hard  to  conceive  of  any  ma- 
terial improvement  in  electrical  apparatus,  and  we  shall  probably 
see  little  more  of  the  changes  once  so  frequent  where  entire 
plants  were  consigned  to  the  scrap  heap  because  it  was  cheaper 
to  buy  new  than  to  continue  even  for  a  short  time  the  operation 
of  the  old,  the  diffei  ence  being  sufficient  to  turn  the  balance 
between  success  or  failure  of  the  enterprise. 

Already  the  process  of  standardization  of  things  electrical  has 
set  in,  and  we  may  look  for  changes  in  the  future,  tending  to  a 
reduction  to  well  recognized  standards  in  construction  of  ap- 
paratus and  central  station  practice  rather  than  to  startling  im- 
provements in  design. 

Power  factor,  which  at  one  time  was  the  great  bug-a-boo  of 
the  electric  central  station,  is  novv  being  rationally  met  and  pro- 
vided for  in  the  equipment  of  power  houses  as  a  necessary  evi! 
and  one  of  the  incidental  expenses  of  anew  branch  of  the  busi- 
ness, which  adds  materially  to  the  income  of  the  plant  and  en- 
ables the  hard  working  manager  and  superintendent  to  please 
his  stockholders  with  increased  dividends. 


pere  inphase  load  current.  From  these  curves  the  effect  of  ar- 
mature reactions  on  the  wave  form  is  hardly  noticeable.  Curves 
Xos.  5,  6  and  7  were  taken  on  the  second  machine,  the  greatest 
distortion  of  the  wave  being  when  the  machine  was  mechanically 
run    as    a    continuous    current    generator.      In    taking   tiie     wavg 
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SOME  EXPERIMENTS  WITH   ROTARY  CONVERTERS. 

By  a.  G.  Grier,  E.Sc,   and  J.  C.   Hyde,   B.Sc. 

In  the  last  few  years  Rotary  Converters  have  gradually  conn 
to  the  front  and  at  present  are  an  important  factor  in  some  of  ih. 
most  modern  and  best  equipped  transforming  stations.  The\ 
form  the  connecting-  link  between  alternating  and  continous  cur- 
rents in  the  simplest  and  most  efficient  way. 

The  following  experiments  were  carried  out  during  the  pa-'i 
session  in  the  electrical  engineering  laboratories  of  McGill  Un: 
versity. 

WAVE  FORMS  ON  A  ROTARY  CONVERTER  t'NDER  DIFFEREN  I 
CONDITIONS  OF  LOAD. 
The  wave  forms  shown  as  per  curves  were  taken  under  dif- 
ferent conditions  on  two  rotaries.  They  show  that  armature  re- 
actions are  very  small  and  the  3  phase  wave  form  approaches  very 
near  a  sine  wave,  practically  holding  it  under  all  conditions  of 
load.  The  first  four  wave  forms  were  taken  on  a  double  ended 
rotary,  or  in  other  words,  one  with  two  separate  and  exactly 
similar  windings  on  the  one  armature  body,  each  winding  having 
its  own  commutator  and  collector  rings.  It  was  thus  possible  to 
nm  the  machine  as  a  rotary  converter  from  one  winding  and  get 
the  induced  volts  from  the  other  winding.  The  first  curve  is  for 
an  inphase  running  light  current  of  13  amperes,  the  second  curve 
is  for  a  45  ampere  lagging  running  light  current,  and  the  third  a 
45  ampere  leading  running    light  current    and  the  fourth  a  61  am- 
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forms  the  voltage  to  be  measured  was  made  to  charge  a  con- 
denser which  was  then  discharged  through  a  Weston  volt  meter 
by  means  of  a  suitable  disc  placed  on  the  end  of  the  shaft. 

COMPOUNDING  A  ROTARY  CONVERTER  BY  .MEANS  OF  IMPEDANCE 
COILS  I.\  THE  LINE. 
The  D.  C.  voltage  of  a  rotary  convener  depends  on  the  impress- 
ed .A.  C.  voltage,  so  that  as  the  D.  C.  load  comes  on  10  keep  up 
the  D.  C.  volts  some  means  must  be  used  to  raise  the  impressed 
A.  C  volts.  There  are  two  general  ways  of  accomplishing  this, 
viz.,  by  using  induction  regulalors  or  having  impedance  coils  in 
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the  lines  which,  accompanied  with  a  change  in  field  strength  of 
the  rotary,  will  raise  or  lower  the  voltage  as  required.  In  some 
cases  where  a  wide  variation  is  required  both  ways  are  used. 
The  action  of  the  reactance  coils  may  be  made  entirely  self-reg- 
ulating by  having  compound  turns  on  the  rotary.  At  no  load  a 
good  lagging  current  should  be  used,  gradually  working  up  to  an 
inphase  current  at  about  three-quarter  load  and  a  leading  current 
beyond  this.      The  diagram  (N0.8)  shows  an   A.  C.  generator  belt 


of  68°  was  started  with,  ending  up  with  a  lag  of  12°.  The  term- 
inal voltage  of  the  generator  was  kept  constant  at  85  throughout, 
the  volts  impressed  on  the  rotary  at  start  were  61.5  and  rose 
to  70  at  finish.  Another  way  of  seeing  the  eflPect  of  the  compound 
turns  on  the  power  factor  of  the  line,  is  to  run  the  rotary  no  load 
(reactance  coils  in  the  line),  separately  excite  the  compound  turns, 
noting  the  current  in  them  and  the  circulating  A.  C.  current  be- 
tween the  machines.      This  was  done  and  the  results  were  plotted 
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driven  feeding  a  rotary  converter  with  compound  turns.  This 
machine  when  run  as  a  D.  C.  generator  was  slightly  over-com- 
pounded. The  machines  were  used  as  three  phasers.  The  D. 
C.  regulation  of  the  rotary  converter  .it  diflFerent  loads  was  first 
taken  without  reactance  coils  in  the  lines,  the  impressed  A.  C.  E. 
M.  F.  being  kept  constant  throughout.  After  this  three  similar 
reactance  coils  were  placed  one  in  each  line  (machines  delta 
connected)  and  the  regulation    again  taken.     In  this  case  a  lag 


as  per  curve  (No.  10  and  11).  The  D.  C.  regulations  with  and 
without  the  reactance  coils  in  the  line  are  also  shown.  (No.  9.) 
The  frequency  throughout  was  kept  constant  at  30  cycles.  The 
following  example  is  typical  of  the  last  experiment  :  Given  a 
transmission  line  in  which  the  receiver  volts  are  to  increase  uni- 
formly with  load,  2880  volts  at  no  load  and  3160  volts  at  full  load. 
The  energy  component  of  the  current  at  full  load  being  52 
amperes,  at  three-quarter  load  the   current   is  to  be  inphase   with 
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the  E.M.F.  at  the  receiver  end.      The    hne    impedance    is  Z  =  8- 
30J.      What  must  be  the  (constant)  generator  voltage,  the  current 
in  the  line  and  the  power  factor  at  the  receiver  circuit  ? 
Let  i  =  the  energy  component  of  the  current 
"  ij  =   wattless 
"   I    =  total  current   =  i+ji, 
"  E„=  Gen  voltage. 
"  E  =  Receiver  voltajje. 
Then    E„=E  +  I  Z  =  E +  (i +  ii, )  (r-  j  x)  or 
E„=  E  +  i  r  +  i,  x-j  (ix-i,r) 
From  this  formula  everything  may  be  calculated,  since  the  gen- 


means  of  cutting  the  fuses  out  of   circt 
be  provided. 

Since  single  phase  rotaries  are  not  s 
nating  and  continuous  currents  ^\c>  not 
is  more  advisable  to  use  synchronou 
current  generators.  It  is  now  the  gencr 
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erator  voltage  (terminal)  is  to  remaii 
numerical  results  are  as  follows  : — 


constant  at  all    loads.      The 


Generator  Voltage  —  3597 


V'olls  line    2S80 

Energy  current o 

Wattless  current 23.75 

Total   current 23. 75 

Power   factor o 

Lag  of  current    go.' 

Polyphase  rotaries  are  self-starting  from  the  A.  C.  side,  and 
may  be  thrown  direct  on  the  line.  They  will  pull  two  or  three 
limes  full  load  current  at  the  start,  but  will  come  up  into  complete 
synchronism,  which    may  be  indicated   by  a  phase  lamp  or  by  the 


Ji  load 

yi  load 

%  load 

Full  load 

2950 

3020 

3090 

3160 

13.00 

26.00 

39.00 

52.00 

17.80 

10.01 

0 

—  12.88 

22.05 

27.92 

39.00 

53-6° 

59-0 

93-2 

100.0 

97.0 

.S4- 

21." 

0. 

—  14- 

field  switch.  One  of  the  rotaries  used  had  solid  pole  tips,  and 
came  into  synchronism  when  thrown  on  the  line,  but  another 
rotary  with  laminated  pole  tips  would  not,  and  required  to  be 
brought  up  to  speed  (from  the  D.C.  side)  and  thrown  on  the  line 
by  the  aid  of  phase  lamps. 

It  was  found  that  the  first  rotary  would  not  come  up  into  com- 
plete synchronism  if  the  field  switcli  was  closed  at  the  start,  but 
would  come  up  to  about  half  speed  and  remain  there.  On 
opening  the  field  switch,  however,  it  would  immediately  run  up. 

As  there  are  dangerous  voltages  induced  in  the  fields  (when  left 
open)  in  starting  in  this  manner,  it  is  advisable  to  have  the  field 
circuit  open  in  two  or  more  places,  as  otherwise  it  would  put  too 
great  a  strain  on  the  field  insulation.  The  machines,  when  start- 
ed up  in  this  manner  operate  as  hysteresis  motors,  hence  the 
reason  of  leaving  the  field  switch  open.  The  D.  C.  polarity  also 
depends  on  which  pole  the  rotary  synchronizes  under,  and  there- 
fore all  D.C.  meters  should  be  out  of  circuit  until  the  D.  C. 
polarity  is  tested.  Impedance  coils  may  be  used  for  starting  in 
this  manner  so  as  not  to  affect  the  line  voltage  too   much.     Some 
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connect  rotaries  on  their  A.C.  side  when  they  are  required  to  run 
in  parallel  from  the  same  line.  This  allows  of  their  being  con- 
nected in  series  on  their  secondary  side  without  causing  the  short 
circuit  which  would  otherwise  occur.  It  also  does  away  with  the 
circulating  current,  which  otherwise  occurs  when  they  are  con- 
nected in  parallel  on  the  primary  and  secondary  sides,  rendering 
the  D.  C.  readings  valueless. 
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KOT.VRIES  IN  STREET  RAILWAY  WORK. 

In  street  railways  it  is  very  often  necessary  to  cover  verv  large 
districts.  This  means  very  large  feeders  to  keep  the  drop  of 
potential  within  limits.  This  requires  a  large  outlay  for  copper 
and  installing,  neither  is  it  very  efficient. 

The  easiest  way  to  overcome  this  is  to  have  one  main  generat- 
ing station  and  several  sub-stations.  In  this  station  would  be 
placed  alternating  current  generators,  and  the  power  should  be 
transmitted  to  the  sub-stations,  where  there  .would  be  placed  syn- 
chronous motors  driving  continuous  current  generators  or  rotary 
converters. 

As  rotaries  allow  of  a  simpler  means  of  converting  alternating 
current  into  continuous  current,  also  being  more  efficient  and 
allowing  of  better  potential  control,  they  are  now  nearly  always 
installed  for  railway  work. 

On  account  of  D.C.  potential  being  directly  proportional  to  the 
A.C.  potential,  it  is  necessary  to  have  some  means  of  controlling 
this  in  a  long  transmission  line  which  has  considerable  resistance 
and  self-induclion.     As    railwaj-    load    fluctuates  a  great  deal,  it 


For  accurate  results  the  analytical  method  should  be  employed 
rather  than  the  preceding  method.  The  analytical  method  is  as 
follows  : 

eo  — generator  voltage, 
e  =  receiver  voltage. 
i  =  energy  current. 
i,  =  wattless  current. 
I  =  total  current  =  {i  +j  i , ). 
Z  =  impedance  of  line  and  generator  =  r—j  x 
Nowe„=e  +i  Z     (vector  sum). 
=  e+  (r-j  x)     (i-FJ  i,). 
=  e  +  i  r  +i,  x-J  (ix-ijr) 
=  e  +  i  r  +  ii  x)2  +  (i  x-i,  r)-  -  I 
At  non  inductive  load  1^  =  0, 

Then  e„==(e  ;  i  r)  +  i--  x  ■- 1(. 

At  no  load  i  =  o  very  nearly  compared  with  ij. 

e„-   =(e  +  'ij  x)=+ii-  r= III. 

Now,  as  a  converter  can  be  made  to  take  lagging  or  leading 
currents,  the  receiver  E  M  F  can  be  varied  at  will. 

Having  decided  at  what  point  you    wish  to  run  non-induclively , 
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would  be  difficult  to  keep  the  potential  constant  at  the  terminals 
ot  the  converter,  especially  as  the  current  in  the  line  may  remain 
the  same  and  still  the  conditions  of  load  at  the  other  end  might 
vary  a  great  deal.  Take  the  case  where  current  is  leading  or 
lagging;  a  watt  meter  in  circuit  njight  read  the  same  watts,  but 
in  the  first  case  the  potential  at  generator  should  be  lowered  and 
in  the  latter  should  be  increased.  It  is  therefore  necessary  to  be 
able  to  regulate  the  potential  at  converter.  This  can  be  done  by 
changing  field  excitation  of  rotary  ;  that  is,  changing  phase 
relation  of  current  and  therefore  increasing  or  decreasing  the 
potential  at  the  converter,  as  shown   by  the  previous  experiment. 

Now,  as  a  convertor  is  a  synchronous  motor  on  its  A.C.  side, 
we  vvill  have  same  E.M.F.'s  acting  as  in  a  synchronous  motor. 

ist.  The  impressed  E.M.F.  at  terminals. 

2nd.   The  counter  E.M.F.  of  converter. 

3rd.  The  E.M.F.  consumed  by  impedance. 

The  impressed  E.M.F.  depends  on  generator  E.M.F.  The 
counter  E.M.F.  is  proportional  10  field  excitation,  and  as  its 
speed  is  constant,  this  counter  E.M.F.  is  independent  of  load  on 
the  machine.  The  E.M.F.  of  impedance  changes  with  load,  and 
is  proportional  to  load.  The  following  diagrams  (No.  12,  13  and^ 
14)  will  show  how  generator  voltage  has  to  be  varied  to  keep' 
constant  voltage  at  receiving  end  when  phase  relation  of  current 
is  varied. 

I. — When  current  is  in  phase  with  E.M.F.;  that  is,  a  non- 
inductive  receiver  circuit. 

II. — When  current  lags  behind  E.M.F. 

ni._When  current  leads  E.M.F. 

I  R  =  ohmic  drop. 
I  X  =  reactive  drop. 
I  Z.=  impedance  drop. 
01  =  total  current. 
O  E  =  voltage  at  machine. 
O  E|,  =  generator  voltage. 

As  these-  diagrams  are  drawn  to  scale,  we  can  see  how 
generator  voltage  varies  with  load  to  keep  receiver  voltage 
constant. 


No.  14. 

it  is  necessary  to  calculate  the  running  light  current  and  to  adjust 
the  shunt  and  series  field  for  same.  From  II  and  III  the  running 
light  current  may  be  obtained. 

e„  =  =  (e  +  i  r)=+i-  x= II 

e„==(e  +  i,  x)= -t-i-i'-r'- III. 

Therefore  (e  +  i  r)-  -hi-  x'=(e-Hii  x)-  +  i''  r-. 
ex        ,e^  X  "^     .„     7.  e  i  r 

■--z^  +  ^z^-  +  '-  +  ^^ 

If  e=  I  and  if  it  is  to  be  non-inductive  at  full  load,  let  1  =  i 


FT. +  \/^+i  +  ; 


If  non-inductive  at  5/  load 


..=  -^  +  V|^..56-.'^^— VI. 

From  these  equations  we  can  get  the  running  light  current. 
The  following  would  be  the  currents  running  light  where  con- 
verter would  run  nonrinductively  at  full  load  Z  =  .  i  -  .4J. 

r  X  Z-  '1    %  of  full  load  current. 

.10         .40  .17  .42 

.20         .40  .20  .64 

.30         .40  .25  .H4 

Converter  to  run  non-inductively  at  ^  load. 

r  X  Z"  i,    %  of  full  load  current. 

.10  .40  .17  .31 

.20  .40  .20  .45 

.30  .40  .25  .63 
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From  these  re-siilts  we  see  llie  effect  of  the  energy  loss  on  run- 
ning light  current.  It  is  also  evident  the  more  the  energy  loss 
the  higher  should  the  generator  voltage  be  relative  to  the 
converter  voltage.  It  also  shows  that  it  is  better  to  run  the  con- 
verters non-inductively  at  '4  load,  as  before  stated. 

I.\VERTED    ROT.\RIES. 

In  some  cases  rotary  conveners  are  used  to  change  continuous 
currents  into  alternating  currents,  or  as  inverted  rotaries. 
Trouble  arises  immediately  when  the  power  factor  ol  the  line 
changes  to  any  extent  as  it  is  accompanied  by  a  change  in  the 
frequency  of  the  machines.  The  reason  of  this  is  very  readilv 
seen.  A  continuous  current  shunt  motor  will  speed  up  and  down 
according  as  its  field  is   weakened  or  strengthened,  and  for  the 


thus 


iny 


speed 


field  current  was  also  kept  constant, 
would  be  due  to  armature  reactions. 

To  get  a  large  variation  of  power  factor  the  field  current  of  the 
rotary  converter  was  varied  and  speeds  as  well  as  circulating 
currents  were  taken  and  plotted  with  field  currents  of  the  rotary 
converter  as  abscissae. 

The  effect  of  the  exciter  in  case  II  is  very  readily  seen,  as  for 
the  same  variation  of  field  current  in  case  N'o.  I  the  speed 
changed  from  900  to  1036  revs,  per  min.  and  in  case  II  the 
change  was  from  892  to  926.  If  the  inverted  rotary  were  equip- 
ped with  a  compensating  exciter  similar  to  the  one  patented   by 


m 


same  variation  in  field  strength  at  light  loads  its  speed  will 
change  more  than  at  full  load,  .^s  an  inverted  rotary  is  nothing 
more  or  less  than  a  D.  C.  motor  running  light,  a  very  small 
change  of  field  strength  is  accompanied  by  a  large  variation  in 
speed.  The  effect  of  lagging  and  leading  currents  on  an  invert- 
ed rotary  is  to  speed  it  up  and  down.  One  way  of  getting  over 
this  difficulty  is  to  strengthen  the  field  of  the  inverted  rotary,  as 
lagging  currents  come  on  or  weaken  it  for  leading  currents.  An 
ingenious  and  automatic  way  of  meeting  this  difficulty  was  de- 
vised and  put  into  practice  by  Mr.  B.G.  Lamme,  which  is  as  follows. 


The  inverted  rotary  is  mj.de  to  drive  its  own  e.xciler  which 
may  be  placed  on  the  end  of  the  shaft  or  belt  driven  from  it. 
(No.  15.) 

The  exciter  should  be  worked  low  on  its  magretization  curve 
so  that  a  small  variation  of  speed  is  accompanied  by  a  large 
variation  of  voltage.  Supposing  that  there  was  a  lagging  current 
on  the  lines  the  speed  would  rise,  but  the  speed  rising  would 
strengthen  the  field,  and  if  the  one  tendency  were  made  to  count- 
eract the  other  a  constant  speed  would  b^  obtained.  The  follow'- 
ing  are  the  results  of  experiments  carried  out  to  show  these 
effects.  The  exciter  not  being  a  specially  designed  one  did  not 
keep  the  speed  absolutely  constant   but   its  effect  is  clearly  seen. 

In  case  I  and  II  the  voltage  impressed  on  the  armature  of  the 
inverted  rotary  was  kept  constan'.  throughout  and  in  case  I  the 


Mr.  Rice,  of  the  General  Electric  Co.,  then  theoretically  the 
frequency  would  be  constant. 

.Another  way  which  might  be  used  is  to  automatically  vary 
the  field  by  having  a  Siemens  epicyclic  train,  one  wheel  connected 
to  the  rotary,  another  to  a  constant  speed  motor,  and  the  third 
connected  to  the  field  rheostat. 

As  regards  to  their  practical  operation  inverted  rotaries  are 
now  being  used  to  advantage  in  transmitting  continuous  current 
power  (from  large  D.  C.  power  stations)  long  distances. 


CONDITION  OF   OPERATION   OF   STREET    CARS  IN 
THE  CITY  OF  QUEBEC. 

By  D.  E.  Blair,  B.Sc,  Chief  Electrician  Q.R.L.  &  P.  Co. 

Of  all  financial  undertakings,  none  perhaps  depend  more 
upon  the  nature  of  local  conditions  than  does  the  successful 
development  of  a  city  street  railway  system,  and  for  this  reason 
it  may  be  of  interest  to  the  members  of  this  Association  10  have 
before  them  a  more  or  less  general  discription  of  the  difficulties 
encountered  and  overcome  by  those  responsible  for  the  develop- 
ment of  the  Quebec  Street  Railway. 

Quebec,  as^a  city,  has  many  distinctive  features  that  are  not  to 
be  found  in  an)-  other  city  in  America,  and  the  stranger  within  its 
fortified  walls  is  very  soon  struck  with  the  unique  fashions,  methods 
and  temperament  of  the  quiet  people  who  make  up  what  may  be 
called  the  native  population,  numbering  about  75,000,  and  of 
which  about  65,000  are  French-speaking. 

When  the  construction  of  the  road  was  first  contemplated  by 
those  responsible  for  the  promotion  and  fulfilment  of  the  scheme, 
there  existed  certain  unpromising  conditions  which  tended  to 
arouse  the  doubts  uf  many  as  to  the  feasibility  and  possible 
financial  success  of  the  ente.prise.  Of  these  I  might  mention  a 
few  at  random.  Business,  in  g'eneral,  is  carried  on  in  a  very 
quiet  and  matter  of  fact  way,  and  an  observant  critic  does  not 
notice  the  hustle  and  bustle  so  common  in  most  modern  cities  of 
this  continent. 

The  salary  of  the  clerk  and  the  wages  of  the  laborer  are  mod- 
erate, and  the  average  individual  very  seldom  seems  inclined  to  do 
any  more  than  he  is  paid  for. 

The  natural  result  of  this  state  of  affairs  is  that  the  electric 
street  car  was  not  likely  to  be  looked  upon  as  a  valuable  and 
indispensable  time-rover,  as  well  as  a  welcome  convenience,  but 
rather  as  a  luxury  to  be  enjoyed  by  those  who  could  afford  it. 

The  manufacturing  interests  of  the  city  are  limited,  and  further 
development  along  this  line  is  hindered  by  the  somewhat  strict 
conservatism  of  capital.  Further,  the  average  laborer  or  even 
expert  workman  is  the  proud  possessor  of  a  large  family,  several 
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of  whom  are  perhaps  engaged  in  the  same  work  as  himself,  and 
he  finds  it  convenient  and  economical  lo  live  near  his  work,  as 
rent  in  the  manufacturing'  districts  very  reasonable. 

The  city  is  very  compact  and  densely  populated,  being  further- 
more divided  into  certain  sections  which  are  practically  self-con- 
tained mimicipalities.  Public  entertainments  and  social  functions 
were  very  little  appreciated  or  patronized, and  the  principal  streets 
seemed  almost  deserted  after  9  p.m. 

Although  these  conditions  may  have  no  direct  bearing  on  the 
practical  expenses  of  construction  and  operation,  they  were 
certainly  not  in  favor  of  the  credit  side  of  the  prospective  rail- 
way company's  cash  book. 

The  more  formidable  objections,  however,  were  of  a  practical 
nature.  Five  years  ago,  and  even  less,  it  was  considered  im- 
possible that  anything  that  looked  like  a  street  car  could  ever 
climb  the  steep,  narrow  and  winding  thoroughfares  that  lead  from 
the  water's  edge  to  the  highest  points  of  the  solid  mass  of  rock 
upon  which  the  city  is  built.  Besides  this,  the  heavy  snowfalls, 
coupled  with  the  narrowness  of  the  streets,  were  likely  to  be  a 
great  hinderance  to  the  service,  but  in  spite  of  everything  the 
completion  of  the  road  was  finally  rushed  through,  and  it  has  now 
been  proved  that  the  limiting  conditions  of  the  street  railway 
operation  were  not  overstepped  in  the  bold  undertaking  which 
has  given  the  people  of  Quebec  a  reliable  and  efficient  means  of 
transportation,  "fhe  city  has  improved  wonderfully  since  the 
inauguration  of  the  road,  and  promises  to  become,  before  long,  as 
wide-awake  and  progressive  a  centre  as  any  in  the  country. 
Even  theatrical  entertainments  have  become  more  or  less  popular 
and  everything  seems  to  be  moving  at  a  faster  pace  than  here- 
tofore. 

On  the  1st  November,  1S96,  was  commenced  the  laying  of  the 
rails  through  the  main  streets  of  the  city,  and  on  the  ist  July,  1897, 
the  road  was  open  to  traffic. 

Specifications  of  track  were  as  follows : — 72  lb.  6"  steel  T 
rails  in  30  ft.  lengths  by  Cammell  &  Sons,  England.  Standard 
gauge  laying  on  7'  ties  at   28'. o  centres. 

Each  joint  to  be  double  rounded  by  two-oo  solid  copper  wires  in 
Eclipse  copper  bonding  caps  by  Ohio  Brass  Co.,  these  to  be 
tinned  and  ends  of  wires  riveted  on  outside  of  rail.  Double  cross 
bands  to  be  placed  at  every  5th  joint — 150  feet. 

OVERHEAD   CONSTRUCTION. 

Tubular  poles  28  ft.  long,  weighing  700  lbs.,  and  spaced  90  ft. 
apart,  are  used  throughout.  Insulation  is  of  "  Dirigo  "  type  and 
trolley  wire  No.  00  hard-drawn.  Span  wires  of  standard  galvaniz- 
ed steel  wires  3/8"  in  diameter.  Lightning  arresters  of  Wurts' 
non-arcing  type.  All  construction  is  elegant  and  of  a  substantial 
nature.  Altogether  there  are  10  miles  of  span  wire  construction 
and  2Vi  miles  bracket. 

Car  Sheds. — Of  these  there  are  two,  one  in  Upper  Town  210  x 
120  ft.,  having  14  tracks  and  7  doors,  where  all  cars  in  service  are 
laid  up  at  night.  The  other  is  in  Lower  Town  and  is  used  for 
storage  purposes  only.  The  capacity  of  the  working  car  shed  is 
52  cars,  and  here  all  repairs  are  done.  There  are  seven  floored 
pits  communicating  with  the  machine  and  blacksmith  shops 
underneath.  It  has  been  found  cheaper  to  manufacture  most  of 
the  repair  parts  than  to  purchase  them  from  supply  dealers. 

Paving. — At  this  time  all  streets,  without  exception,  were 
covered  with  a  generous  laying  of  macadam.  Within  the  last 
two  j'ears,  however,  a  great  improvement  has  been  made  in  this 
respect  on  nearly  all  the  streets  through  which  the  lines  run.  All 
macadam  was  removed  to  a  depth  of  about  12  inches,  leaving  the 
ties  completely  exposed,  and  these  were  then  filled  in  with  con- 
crete to  within  about  4"  of  the  top  of  the  rail.  The  facing  of  the 
new  pavement  throughout  the  city  now  consists  of  Scoria  blocks 
between  and  8"  beyond  the  rails,  while  the  remaining  strip  of  road- 
way is  filled  either  with  asphalt,  asphalt  brick  or  scoria  blocks, 
according  to  the  grade  of  the  street. 

In  Upper  Town,  the  residential  district  of  the  better  class  of 
people,  the  streets  were  nearly  all  wide  enough  to  permit  of  a 
double  track,  but  even  here  it  was  found  necessary  to  run  through 
certain  sections  on  single  track. 

Lower  Town,  the  business  section  of  the  city,  is  a  semi-circular 
strip  of  varying  width  and  of  a  practically  level  ground  which  is 
surrounded  on  the  outer  edge  b)'  water,  and  lying  beneath  the 
cliffs  which  mark  the  boundary  of  Upper  Town.  Here  the  lines 
are  all  single  track  with  the  exception  of  one  section,  where  two 
parallel  streets  converge  into  one  wide  street  ^  mile  in  length. 
The  main  street  which  runs  through  the  entire  length  of  this 
section  is  about  2^  miles  long  and  is  so  extremely  narrow  in 
places  that  there  is  hardly  room  for  an  ordinary  vehicle  to  squeeze 
past  on  either  side  of  a  car,  on  the  single  track  in  the  centre 
of  the  street. 

The  return  line  is  run  through  a  maze  of  narrow  and  unsymmetri- 
cal  side  streets  which  seem   to  run  in  almost  any  direction   until 
they  form  a  junction  at  an  oblique  angle  with  one  of  the  largesW 
arteries,  thereby  losing  their  identity. 

On  one  section  of  the  line,  one  mile  in  length,  thpre  are  no 
less  than  eleven  curves  of  from  35  to  40  feet  radius  at  intersec- 
tions of  about  90  degrees,  one  of  which  requires  a  reverse  curve 
of  40  feet  radius. 

On  all  these  streets  the  inner  rail  is  placed  within  two  feet  of 
one  sidewalk  in  order  to  leave  room  for  single  vehicles  to  pass  a 
car  on  the  other  side. 

The  Upper  and  Lower  town  lines  are  connected  by  two  cross 
town  lines  which  ascend  obliquely  along  the  face  of  the  cliff.  One 
of  these,  the  Green  Line,  runs  through  the  public  thorough- 
fare which,  though  very  steep,  is  yet  feasible.  The  actual  length 
of  this  line  is  3440  feet,  and  the  difference  of  level  between 
injunctions  is  172  feet,  which  is  equivalent  to  an  average  grade 
of  5%.     The  total  length  is  made  up  of  sections  of  200  ft.  12^  %, 


100  ft.  of  10%,  and  600  ft.  of  9.5%  grades,  the  rest  of  the  line 
being  nearly  level.  AW  these  grades  have  sharp  curves  in 
their  lengths,  but  the  most  difficult  to  operate  is  the  first.  This 
one  begins  to  rise  at  a  gradient  of  1 1|^%,  and  terminates  at  14.15%, 
these  being  a  40  ft.  rad.  .~urve  at  the  top,  of  which  one  half  is  on 
the  heaviest  part  of  the  grade. 

The  second  cross-town  line  runs  for  a  certain  distance  down 
Palace  Hill  at  an  average  grade  of  11%  and  then  turns  off  the 
public  street  at  an  angle  of  80  on  to  a  steel  trestle  which  runs 
parallel  with  the  face  of  the  cliff  at  a  gradient  of  7.5%  for  800  ft. 
The  total  length  of  this  line  is  1300  ft.,  with  average  gradient  of 
6.85%  and  a  maximum  of  12%,  difference  of  level  being  89  ft. 
One  disadvantage  in  the  operation  of  this  line  is,  that  when  a  car 
leaves  the  trestle  to  take  the  115%  grade  it  is  running  at  half 
speed  and  must  be  accelerated  on  grade.  This  means  a  very 
heav)'  drag  on  the  motors  for  the  first  50  ft.  of  the  climb. 

Car  Service. — The  Upper  Town  service  consists  of  a  double 
belt  line,  3  !^  miles  in  circumference,  with  from  4  to  7  cars  running 
in  each  direction  on  a  4  minute  headway  in  summer  and  5  minutes 
during  the  winter.  Schedule  speed  on  all  lines  is  appro.\imately 
8  miles  per  hour,  except  for  a  few  short  stretches  of  level;  the  total 
length  of  this  belt  is  layed  on  streets  having  a  gradient  of  from  4% 
to  8%. 

In  Lower  Town  there  is  but  a  single  belt  line,  both  branckes 
of  which  are  intersected  by  the  cross-town  lines.  Cars  running 
west  are  tor  most  of  their  run  within  one  block  of  those  running 
east.  Here  also  cars  are  run  on  a  4  minute  headway  and  the 
service  requires  from  8  to  to  cars.  Free  transfers  are  issued 
from  one  belt  to  the  other  over  the  cross-town  lines.  These  are 
run  separately  in  winter,  but  two  sides  of  a  double  rectangu- 
lar belt  line  in  summer.  Both  tracks  are  single  and  crossings  are 
made  at  turnouts. 

Strict  regulations  govern  the  operation  of  cars  on  grades  and 
sharp  curves.  On  some  of  the  grades  stop-boards  are  placed 
top  and  bottom  and  the  motorman  cannot  proceed  until  signalled 
by  the  conductor.  Speed  down  grade  must  not  exceed  4  miles 
per  hour.  As  a  result  of  these  precautions,  runaway  cars  are 
very  rare,  and  have  never  yet  been  attended  by  any  serious  con- 
sequences. 

The  average  number  of  cars  in  regular  service  during  the 
summer  months  is  about  35,  and  in  winter  about  30. 

Brakes.  —  In  every  city  of  grades,  such  as  Quebec,  the  system 
of  braking  should  be  of  special  interest,  yet  hand  brakes  are  used 
throughout,  the  effective  leverage  being  too  to  i. 

The  brake  shoes  in  use  are  of  very  soft  cast  iron,  and  it  has  been 
found  that  the  retarding  force  due  to  the  application  of  this  shoe 
is  much  more  evenly  supplied  and  that  the  co-efficient  of  friction 
is  higher  under  all  conditions  than  it  is  when  hard  cast  iron  is  used. 
This  is  especially  the  case  in  frosty  or  snowy  weather. 

New  shoes  weigh  19^  lbs.  and  wear  down  1045^  lbs.  Average 
life  is  6150  miles,  or  410  miles  to  the  lb.  of   wear. 

Wheels. — All  wheels  used  are  of  ordinary  chilled  cast  iron  33" 
diam.,  weighing  425  lbs.  each  and  mounted  on  4"  steel  axle.  Of 
these  removed  from  cars  during  the  first  three  years  of 
operation  there  is  not  a  great  proportion  of  "  flats,"  as  will  be 
noticed  from  the  accompanying  table. 

Wheels    removed 125  pairs 

Of  these     Worn  out 94      "        75-2% 

"Flats" 23      "        18.4% 

Broken   Flanges 8      "  6.4% 

Average   life,  24,800   car  miles. 

Maximum  "     49,000     "         "       (reached  by  10  pairs). 

Car  EguiPMENT. — The  car  equipment  consists  of:  Thirty-five  28 
feet  double  vestibule  closed  cars,  weight  fully  equipped  14,500  lbs., 
seating  capacity  30  ;  24  double  and  open  cars,  weight  16,500 
lbs.,  seating  capacity  50  ;  6  double  ended  snow  sweepers  ;  2 
double  ended  wing  plows;  i  street  sprinkler;  i  "converted  " 
horse  car. 

Electrical  Equipment. — The  electrical  equipment  is  stan- 
dard throughout  on  all  rolling  stock  and  is  of  Westinghonse 
manufacture.  It  consists  of  124  No.  12  A-30  horse  power 
motors;    124  No.  28   A    controllers  ;  62  sets  controlling  resistance. 

All  closed  cars  are  fu  ly  equipped  and  in  service  during  12 
months  of  the  year,  and  the  extra  equipment  required  for  sweepers 
and  snow  plows  during  the  winter  are  borrowed  from  the  open 
cars. 

The  sweeper  and  plow  equipments  are  necessarily  very  much 
overloaded  at  times,  and  it  will  be  of  interest  to  some  here  present 
to  know  how  they  have  stood  the  hard  usage. 

Overloads  on  Motors. — An  overload  of  100%  for  several 
minutes  at  a  time  has  often  been  carried  by  these  during  heavy 
snow  storms,  and  a  sweeper  will  sometimes  burn  five  or  six  No. 
13  B  &  S  copper  wire  fuses,  or  in  other  words  draw  from  200  lo 
250  amp.  at  520  volts  before  it  can  get  past  a  difficult  spot.  This 
extremely  hard  usage  does  not  seem  to  have  any  very  bad  effects 
beyond  a  temporary  softening  of  the  armature  insulation  and 
soTietimes  the  loss  of  a  certain  amount  of  solder  from  the  com- 
mutator connections,  and  the  management  are  proud  to  say  that 
they  have  not  had  a  single  armature  burned  out  since  the  road 
has  been  in  operation,  in  fact  the  only  trouble  they  have  ever  had 
with  an  armauire  is  that  in  two  cases  the  insulation  was  scraped 
off  the  wires  by  rubbing  against  the  pole  pieces  in  consequence  of 
a  defective  bearing.  This  is  not  a  bad  record  considering  that 
there  were  124  of  ihem  in  use.  There  has  never  yet  been  a  com- 
mutator lost,  or  even  has  it  been  necessary  to  repair  one,  apart 
from  resolderinga  few  melted  connections,  and  the  heaviest  wear 
on  any  diameter  up  to  date  is  }i  inches,  and  the  average  wear 
taken  from  the  first  28  cloied  cars  in  operation  is  22  inches  on  the 
diameter  after  having  made  an  average  run  of  71,800  miles. 
There  has  not  been  a  commu'ator  "  flashed  "  or  "  bucked  "  in  the 
past  18  months,  and  this  perhaps  is  largely  due   to   the  excellent 
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quality  of  brush  used,  as  well  as  to  the  constant  care  that  they 
receive. 

Care  of  Motors. — It  has  always  been  the  practice  to  send  an 
armature  to  the  lathe  at  the  first  sign  of  a  "buck, "and  it  has  been 
found  that  this  is  absolutely  the  only  way  to  prevent  a  re-occur- 
rence of  the  trouble. 

A  sharp  eye  is  kept  on  the  brushes  to  see  that  they  do  not  wear 
down  too  far  or  become  gripped  in  their  holders,  and  commuta- 
tors are  cleaned  and  sandpapered  about  once  a  week  with  No.  o 
sandpaper,  although  it  is  quite  common  for  a  commutator  to  keep 
a  nice  chocolate  glaze  for  over  a  month  without  being  touched. 

The  commutator  is  the  most  delicate  and  troublesome  part  of 
any  electric  equipment,  and  there  are  two  or  three  more  points 
which  ought  to  be  strongly  recommended  in  its  care: 

ist — To  send  it  to  the  lathe  before  it  has  worn  down  too  far. 
Just  as  soon  as  a  slight  shoulder  is  formed  at  each  side  of  the 
wearing  surface,  the  brush  is  lifted  by  the  end  play  of  the  arma- 
ture and  unnecessaiy  and  expensive  sparking  is  the  result. 
Further,  the  copper  segments  are  rarely  of  a  uniform  boldness 
throughout,  and  the  least  inequality  of  wear  ^oon  develops  into  a 
low  spot  on  the  commutator. 

2nd — It  is  very  important  that  the  brush  springs  be  set  at  the 
proper  tension,  and  it  is  easy  to  make  a  rough  comparative  test 
of  this  statement  with  no  other  tools  than  a  pair  of  calipers  or 
steel  tape  line  and  an  angler's  spring  balance.  It  will  be  found 
that  too  light  is  just  as  serious  a  defect  as  loo  heavy  a  tension,  if 
not  more  so.  In  one  case  excessive  wear  is  due  to  sparking  and 
probable  "  flashing,  "  and  in  the  other  to  acliial  friction. 

3rd — See  that  brush-holders  are  accurately  aligned  so  as  to 
divide  the  current  equally  between  the  two  circuits  of  the  arma- 
ture. If  the  brushes  are  but  the  thickness  of  one  segment  out  of 
place,  one  is  liable  to  be  notified  of  the  fact  at  the  first  heavy 
overload  on  the  motor.  Of  course  a  great  deal  depends  upon 
the  quality  of  brush  used,  and  cost  price  of  this  article  should  not 
be  considered. 

The  brush  used  here  averages  a  life  of  12,600  car  miles  and 
costs  15c.  a  piece,  which  is  more  than  most  brushes  of  this  size 
on  the  market,  but  let  any  one  just  make  a  simple  calculation  to 
see  how  many  limes  the  difference  in  the  price  of  the  brush  goes 
into  the  saving  effect  by  prolonging  the  life  of  a  commutator 
several  years. 

The  cost  of  renewing  one  commutator  would  keep  a  50  car 
equipment  in  brushes  for  two  years. 

(I  have  now  to  apoligize  for  having  perhaps  tired  you  with 
detail,  but  I  feel  that  a  great  deal  more  could  be  said  on  this 
subject  if  time  and  courtesy  permitted.) 

Some  trouble  has  been  experienced  during  the  snow  storms  of 
winter  by  the  grounding  of  field  coils,  but  means  have  been  found 
to  effectually  prevent  this  in  future.  I  might  here  mention  that 
during  12  hours  of  a  cold  dry  snow  storm,  when  light  particles  of 
snow  are  flying  about,  2  or  3  gallons  of  water  are  sometimes  col- 
lected in  the  bottom  of  the  motor  casings.  Water  and  slush  in 
the  spring  time  have  given  no  trouble. 

A  word  about  controllers.  Aside  from  the  burning  out  of  a 
couple  of  magnetic  blow-out  coils,  there  have  never  be'en  any 
repairs  made  on  any  of  the  124  controllers  in  service  beyond  the 
renewing  of  the  sparking  tips  of  the  drum,  which  is  done  about 
once  in  two  years  at  cost  of  about  500.  a  controller. 

Here  again  are  the  results  attained  by  vigorous  inspection  and 
careful  cleaning  each  night. 

Apart  from  the  nightly  inspection  it  is  the  practice  of  the  road 
to  thoroughly  overhaul  every  car  once  in  every  six  weeks.  This 
work  is  done  in  day  time.  Bearings  and  armatures  are  examined, 
brush  springs  set,  brake  rigging  adjusted,  and  journal  boxes 
examined  and  renewed  if  necessary. 

As  a  result  of  this  routine  work,  which  costs  but  little,  it  is 
seldom  that  the  service  has  to  suffer  the  annoyance  and  blockade 
of  traffic  caused  by  a  disabled  car  on  the  road.  It  can  be  safely 
said  that  there  are  not  more  than  2  or  3  cars  ever  pulled  out  of  ser- 
vice for  any  reason  whatever  from  early  spring  to  late  in  the  fall. 
In  winter  the  number  is  somewhat  greater. 

CURRENT  CONSUMPTION  OF  CARS  ON  GRADES. 

The  current  required  to  get  a  loaded  car  up  the  steepest  grades 
on  a  good  summer  rail,  is  practically  constant  and  well  within 
the  overload  capacity  of  the  car  motors.  The  maximum  amount 
usually  drawn  from  the  line  at  520  to  540  volts  under  such  condi- 
tions is  rarely  above  125  amperes,  and  that  for  a  short  time  only. 
The  average  current  is  from  60  to  80  amperes  per  car. 

Just  as  soon  as  the  appearance  of  snow  or  ice  on  the  rail  has  to 
be  considered,  the  ascent  becomes  a  more  serious  question. 
Wheels  begin  to  skid  and  the  car  loses  momentum,  then  sand  is 
applied,  and  the  sudden  overload  on  the  motors  as  the  wheels 
take  a  grip  is  often  beyond  the  capacity  of  the  heaviest  fuse 
wire  it  is  safe  to  use  on  the  car  equipments, viz. ,  14  B  &  .S.  This 
wire  will  carry  180  amperes  for  several  minutes  in  winter  time  and 
200  amp.  for  about  10  seconds,  and  this  will  give  a  rough  idea  of 
the  power  required.  The  rated  capacity  of  the  motors  is  50  amp., 
so  that  when  running  on  the  parallel  connection  the  rated  load 
per  car  would  be  100  amp.  In  other  words,  every  equipment 
on  the  road  has  frequently  to  stand  each  day  an  overload  of  from 
50  to  120  per  cent.  These  figures,  however,  are  yet  too  low  for  the 
current  consumed  at  times  by  the  driving  motors  on  the  sweepers. 
On  these  there  has  been  frequently  measured  an  overload  lasting 
an  appreciable  time  of  180%  to  200°/,.  Apart  from  these  sudden 
maxima,  the  average  load  distributed  between  the  two  motors 
sometimes  averages  150  amp.  for  hours  at  a  time,  including 
several  short  periods  of  comparative  rest.  Some,  I  know,  will 
say  that  it  is  extremely  bad  practice  to  strain  an  equipment  to 
such  an  extent  but,  without  denying  the  charge,  it  may  be  said 
that  these  sweepers  hav<»  rlpaned   over  6,000  miles  of  track  every 


)'ear  for  the  last  three  )ears,  and  the  only  mish.'ip  which  occurred 
to  any  one  of  them  during  the  third  year  of  their  operation  was 
the  grounding  of  one  field  coil,  this  too  in  spite  of  the  fact  that 
they  were  on  one  occasion  running  for  106  hotirs  continuously, 
each  one  wearing  out  3  or  4  sets  of  brooms  during  that  time.  c5n 
several  occasions  they  were  running  continuously  for  two  or  three 
days,  except  for  an  occasional  stop  of  an  liour  to  renew  the 
brooms. 

Curve  No.  2  shows  the  average  power  required  by  each  car  in 
service  during  each  month  of  the  year.  These  curves  are  calcul- 
ated from  the  readings  of  an  integrating  wattmeler  in  the  central 
station. 

The  total  cost  of  maintenance  of  electric  equipment  per  car 
mile  per  year  is  17c. 

Efficiency  of  Motormen. — The  car  service  calls  for  a  work- 
ing staff  of  70  conductors  and  as  many  motormen.  All  motormen 
before  being  accepted  on  the  road  must  go  through  a  period  of 
training  averaging  from  three  weeks  to  a  month.  Part  of  this 
time  is  spent  on  the  road  in  the  company  of  a  good  regular 
motorman,  and  at  least  a  week  is  spent  in  the  car  sheds,  where 
the  novice  acts  as  helper  at  nominal  wages.  He  is  then  examined 
as  to  his  knowledge  of  the  road,  car  equipment  and  regulations. 
Very  little  technical  knowledge  is  required  beyond  a  thorough 
understanding  of  the  different  parts  of  the  equipment.  .As  a 
result  of  this  discrimination  against  the  blockhead  and  the  fool,  it 
is  a  marked  fact  that  on  every  car  in  service,  "  the  man  behind 
the  gun  "  knows  his  business  and  uses  his  brains  to  the  advantage 
of  the  company. 

Snow  and  Ice. — The  greatest  difficulty  encountered  by  the  Rail- 
way Company  in  its  efforts  to  provide  a  regular  and  efficient  car 
service  during  the  winter  months,  is  the  clearing  away  of  the  snow 
from  the  tracks.  It  is  not  so  much  that  the  snowfall  is  somewhat 
heavier  than  in  Montreal  and  Ottawa  districts,  as  that  the 
extremely  narrow  strips  of  roadway  either  one  side  of  the  track 
or  the  other,  soon  become  piled  up  with  snow  to  such  an  extent 
that  all  snow  removed  by  a  passing  sweeper  immediately  slides 
back  on  to  the  rails  and  blocks  the  passage  of  the  following  car. 
Another  serious  disadvantage  is  that  all  cars  in  the  city  have 
to  run  over  some  sections  of  single  track.  This  fact  requires,  of 
course,  that  cars  shall  make  regular  crossings  at  certain  points, 
and  if  one  car  should  be  late  for — or  worse  still,  not  reach — its 
crossing  point,  several  of  the  following  pairs  of  cars  which  cross 
at  the  same  point  .will  be  stalled  there  until  the  tangle  is  straight- 
ened out.  A  delay  of  this  sort  is  disastrous  in  many  ways, 
because  the  leading  car,  when  it  gets  away,  has  sometimes  to 
pk>ugh  its  way  through  a  heavy  accumulation  of  snow  until  it  is, 
possibly,  extricated  from  its  sorry  plight  by  a  passing  sweeper, 
which  has  to  be  signalled  and  shunted  past  the  waiting  cars  be- 
fore it  can  be  of  any  service.  Matters  are  soon  straightened  out, 
but  then  that  sweeper  should  have  been  somewhere  else  and 
there  is  more  trouble  ahead.  Just  as  long  as  all  cars  make  their 
proper  crossings,  no  matter  if  they  be  a  few  minutes  behind 
scheduled  time,  everything  works  smoothly,  and  after  that,  com- 
plications seem  to  increase  in  geometrical  progression. 

It  is  the  practice  to  send  out  the  "  wing  plows  "  as  soon  as  a 
certain  amount  of  snow  has  fallen,  and  these  follow  the  sweepers 
around  the  whole  length  of  the  track,  at  regular  intervals,  push- 
ing the  snow  piles  back  as  far  as  six  feet  from  the  rail  where  it  is 
possible,  although  there  are  miles  of  track  to  be  kept  open  where 
there  is  less  than  that  distance  between  the  rail  and  the  .iclual 
buildings,  to  say  nothing  of  the  sundry  poles  and  sidewalks  that 
necessarily  intervene. 

.As  the  day  wears  on  and  the  snow  still  continues  to  fall,  the 
swing  of  the  plows  is  limited  to  two  feet  and  possibly  to  one  foot, 
after  which  it  is  a  hard  struggle  to  keep  everything  moving 
through  the  rectangular  channel  four  to  five  feet  deep  which  has 
been  formed  by  the  wing  plows  in  their  endeavors  to  clear  the 
right  of  way. 

There  are  several  bad  spots  at  which  it  is  absolutely  necessary 
to  keep  gangs  of  snow  shovellers  at  work  as  soon  as  the  storm 
reaches  any  more  than  even  moderate  proportions. 

It  has  further  been  necessary  on  two  or  three  occasions  to  pull 
all  cars  out  of  service  in  order  tn  give  the  tireless  sweepers  a 
chance  to  keep  the  road  open,  but  only  once  in  1S9S  and  once  in 
i8t)9  has  the  service  been  entirely  blocked,  and  that  for  one  day 
only. 

Nearly  all  cars  in  service  now  carry  side  brooms  or  Hangers 
about  three  feet  in  length,  which  are  set  obliquely  across  the  rails 
about  one  foot  ahead  of  the  front  wheels.  These  consist  of  cast 
frame,  into  which  are  fastened  a  number  of  cuttings  from  the 
sweeper  brooms  about  ten  inches  in  length.  They  cost  very  little 
and  have  proved  of  invaluable  service  in  keeping  the  rails  clear  of 
snow  during  the  hourly  or  half-hourly  intervals  between  passing 
sweepers  ;  in  fact,  the  car  service  verj-  often  depends  entirely 
upon  these  to  get  through  a  light  snowstorm,  a  couple  of  sweep- 
ers being  sent  out,  after  it  is  all  over,  in  order  to  clean  up. 

These  long  brooms  have  another  great  advantage  over  a  narrow 
steel  wire  brush  in  that  they  keep  the  snow  and  ice  at  each  side 
of  the  rails  at  an  easy  slope  toward  the  bottoin,  instead  of  cutting 
a  deep  rectangular  trough  which  reiriains  filled  with  snow  after 
the  sweeper  brooms  have  gone  over  the  track. 

Since  adopting  these  brooms  on  the  road,  a  marked  decrease  in 
the  power  consumed  by  the  rolling  stock  during  storms  is  noticed, 
and  a  great  saving  has  been  affected  in  the  quantity  of  rattan 
used  by  the  sweepers  for  each  mile  of  sweeping.  This  results 
from  the  fact  that  when  the  transverse  section  of  the  winter  road- 
bed is  properly  graded  the  sweeper  brooms  need  not  be  let  down 
so  far  in  order  to  clear  all  snow  from  the  rail,  thus  saving  a  great 
deal  of  breakage. 

The  average  snowfall    in    Quebec    for  the  last  three    years    has 
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been  as  follows  :     1897-9S,  104.6  inches;    1898-99,     120.6  inches  ; 
1899-00,  100.3  inches. 

Curve  No.  1  shows  ihe  proportion  of  last  year's  total  fall  duringf 
each  month,  also  the  number  of  miles  covered  by  the  sweepers 
duringf  each  -nonth  of  the  same  year.  Further  data  relative  to 
cost  of  removal  will  be  found  beneath.    These  include  all    cost   of 
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sweeping,  shovelling- and  carting  away  of  snow,  as  well  as  the 
interest,  depreciation  and  maintenence  of  the  necessary  equip- 
ment. 

With  reference  to  the  removal  of  snow,  the  city  by-laws  enact 
"  that  proprietors  or  occupants  shall  remove  the  snow  and  ice 
from  their  roofs  and  from  the  streets,  from  the  street  line  to  the 
centre  of  the  street,  and  keep  the  same  within  two  inches  of  the 
pavement." 

The  by-law  granting  a  franchise  to  the  Quebec  Railway,  Light  & 
Power  Co.  enacts  "  that  the  company  shall  remove  the  snow  from 
their  tracks  and  two  feet  on  either  side  thereof."  As  the  Company 
could  not  see  their  way  to  carry  out  this  regulation  without  havmg 
trouble  with  the  proprietors  or  tenants,  they  every  year  make  an 
arrangement  with  the  tenants  on  that  side  of  the  street  on  which  the 
Company  throw  their  snow,  to  remove  the  same,  paying  them  at  the 
rate  of  TO  cents  per  lineal  foot  of  their  frontage,  except  in  places  where 
the  snow  is  known  to  accumulate,  where  they  pay  at  the  rate  of  15 
cents  per  lineal  loot.  Consequently,  all  the  Company  have  to  do  is  to 
throw  the  snow  off  their  tracks,  leaving  the  proprietors  to  remove  the 
same  along  with  their  own.  With  this  arrangement  the  proprietors 
seem  very  well  satisfied. 

One  can  better  appreciate  the  relative  magnitude  of  the  snow  ex- 
penses when  told  that  $1.54  has  to  be  deducted  from  the  daily  gross 
earnings  of  every  car  in  service  during  the  year  in  order  to  make  up  the 
amount. 

Heaters. — All  closed  cars  in  .service  are  heated  electrically  during 
six  months  of  the  year,  the  heaters  being  divided  into  4  sections,  two 
on  each  side  of  car,  each  pair  being  separately  controlled.  The  cur- 
rent consumed  by  each  pair  is  4.9  amp.,  and  it  therefore  requires  9.8 
amp.  at  520  volts,  5.1  k.w. ,  to  heat  a  car  during  four  months  of  the 
year  when  both  sides  are  in  use,  but  during  the  months  of  November 
and  April  one  side  is  quite  sufficient  to  maintain  a  comfortable  tem- 
perature within  the  thin  shell  which  composes  the  car  body. 

Taking  the  average  time  of  service  of  car  at  18  hours  per  day,  and 
the  actual  cost  of  the  extra  current  required  at  65c.  per  k.w.  hr.,  '.he 
cost  of  heating  one  car  is  as  follows  : — 

5. 1  X.65      =         3.21  cts.  per  hour 
58  "     "    day 

150  .X  58  =  $87.00  "  "  year. 
This  is  equivalent  to  .204  cents  per  car  mile,  and  the  maxim  taught 
is,  "  don't  use  electric  heaters  in  a  cold  climate  unless  you  have  the  ad- 
vantages of  an  unlimited  water-power  and  station  capacity."'  The 
interest  on  first  cost,  depreciation  and  maintenance  of  the  heating 
equipment  would  not  add  more  than  2  or  3%  to  the  figures. 

T'..e  electric  railway,  as  well  as  nearly  all  lights  and  motors  in 
Quebec,  are  operated  through  a  sub-station  within  the  city,  from  a 
power  house  situated  at  the  Falls  of  Montmorency.  The  power  house 
is  150  ft.  long  and  50  ft.  wide,  and  contains  the  following  equipment  ; 
3-600  k-w.  2  phase  66  eye  5,500  volt  S.K.C.  alternators;  1-750  k.w. 
2  phase  66  eye  5,500  volt  S.K.C.  alternators;  1-600  k.w.  double  current 
273-500  volt  Westinghouse  generator  ;  2-30  k.w.  bipolar  exciters. 

All  the  larger  machines  are  direct  connected  to  52  in.  water  wheels 
of  1000  h  p.  capacity  each,  and  operating  at  a  speed  of  286  revolutions 
per  minute.  They  were  built  by  the  .Slillwell  Bierce  and  .Smith  Vaile 
Co.,  of  Dayton,  Ohio. 

The  power  is  transmitted  to  the  city  over  16  wires,  carried  on  two^ 
separate  pole  lines.  Each  machine  is  fed  into  a  separate  circuit  at 
Montmorency,  but  may  be  connected  in  parallel  at  the  sub-station  in 
the  city,  the  sub-station  consists  of  a  substantial  stone  building  con- 
taining the  following  machines  :  2-600  k.w.  2  phase  S.K.C.  synchronous 
motors,  taking  current  at  5000  volts  direct  connected  to  2  500  k.w. 
550  volt  G.  E.  railway  generators,  2-200  k.w.  2  phase  5000  volt 
synchronous  motors  direct  connected  to  4  125  light  multi-circuit  Brush 
arc  machines. 

Besides  these  are  the  direct  connected  starting  motors  required  for 
the  motor-generators,  2  exciters  driven  by  induction  motors,  and  all 
necessary  transformers  and  switchboards  for  distributing  the  current  to 
its  various  uses. 

Railway  .Switchboards. — The  railway  switchboard  contains — 
besides  switches,  circuit-breakers,  volt  and  ampere  meters  and  field 
resistance — i  Thomson  intergrating  watt-meter,  2  Bristol  recording 
ammeters,  and  i  Bristol  recording  volt-meter. 


From  the  daily  readings  of  the  first  has  been  prepared  curve  No.  2, 
which  shows  the  current  consumed  by  the  railway  cars  during  each 
month  of  the  year.  It  will  be  noticed  how  much  more  power  is  required 
during  the  winter  than  in  summer,  in  pite  of  the  fact  that  fewer  cars 
are  in  service,  and  the  car  miles  run  by  each  are  fewer  than  in  summer. 
It  will  also  be  seen  that,  during  the  month  of  February,  each  car  con- 
sumes an  average  of  24  h. p.   during  a  whole  day's  run. 

The  maximum  overload  capacity  which  the  station  is  ever  called  upon 
to  furnish  the  railway,  is  about  900  k.w.,  and  a  yearly  average  is  about 
350  k.w. 

The  peak  of  the  summer  load  very  rarely  reaches  550  k.w.  and  is 
easily  handled  by  one  generator,  although  a  10  or  15°/^  increase  over 
this  load  would  be  very  liable  to  pull  the  synchronous  driving  motor 
out  of  steep,  if  of  long  duration. 

Time  has  unfortunately  not  permitted  the  preparation  of  any  accurate 
curves  to  tell  the  story  of  the  station's  output,  but  one  may  form  an  idea 
of  the  average  fluctuations  by  an  examination  of  the  recording  amme- 
ter charts  on  exhibition. 

Before  closing  this  very  hurriedly  prepared  paper,  it  may  perhaps  be 
in  order  to  make  a  few  remarks  relative  to  the  conversion  of  the  old 
Q.  M.  &  C.  Railway  to  an  electric  suburban  line.  This  excellent  road- 
bed now  serves  to  carry  a  fast  service  of  electric  cars,  interspersed  with 
steam  trains,  which  handle  the  heavy  traffic  between  Quebec  and  the 
Shrine  of  St.  Anne  de  Beaupre. 

A  trolley  wire  is  suspended  at  a  height  of  22  ft.  above  the  rail  by 
stranded  steel  span  wires  hung  from  wooden  poles,  and  the  rails  have 
been  connected  with  single  bonds  of  No.  00  wire  for  a  distance  of  26 
miles.  A  copper  cable  of  300,000  CM.  area  runs  parallel  with  trolley 
wire  for  most  of  its  length  and  is  connected  to  the  trolley  every  quarter 
mile. 

This  cable  is  fed  at  a  pressure  of  560  volts  at  3  points,  at  Quebec,  at 
Montmorency,  7  miles  away,  and  at  St.  Annes,  zi  miles  away  from  the 
city,  all  power  of  course  being  generated  at  Montmorency  and  trans- 
mitted for  ends  of  line  at  a  high  alternating  tension. 

Cars  used  are  50  ft.  over  all,  mounted  on  Taylor  trucks  and  each 
equipped  with  4  Westinghouse  38  B  motors  geared  to  a  speed  of  45 
miles  an  hour. 

On  account  of  the  many  stops  to  be  made  in  the  length  of  the  line 
(18),    a   schedule   time   of  21   miles  in  60  minutes  has  been  adopted. 


This  is  quite  satisfactory  and  fast  enough,  because  the  line  is  a  very  busy 
one  in  two  ways.  The  number  of  passengers  carried  is  beyond  the 
highest  hopes  of  the  management,  and  it  would  be  impossible  to  run  any 
more  trains  over  a  single  track  and  on  train  orders  than  are  operated  at 
present.  There  is  every  prospect  of  a  second  track  being  laid  in  the 
near  future.  The  idea  of  running  steam  and  electric  cars  is  a  novel  one 
in  this  country,  but  is  highly  successful  in  every  respect. 


SPARKS. 

The  St.  Fohn's  Electric  Company,  of  St.  Johns.  Nfld.,  has  sold  out 
to  R.  G.   Reid. 

The  ratepayers  of  Nelson,  B.  C,  have  sanctioned  an  expendi- 
ture of  $15,000  for  an  electric  light  plant. 

A  committee  has  been  appointed  by  the  town  council  of  Stellarton,  N. 
S.,  to  obtain  inlormation  as  to  the  cost  of  an  electric  light  plant  to  be 
controlled  by  the  town. 

J.  .S.  Dennis,  a  lineman  for  over  fifty  years  in  the  employ  of  the  G. 
N.W.  Telegraph  Company,  was  killed  injOttawa  recently  by  the  break- 
ing of  a  pole  on  which  he  was  working. 

The  town  council  of  Newmarket,  Ont.,  will  ask  the  Lieutenant-Gover- 
nor-in-council  to  authorize  an  expenditure  of  $10,000  to  increase  the 
electric  light  plant.  If  granted,  the  necessity  of  submitting  a  by-law  to 
(he  ratepayers  will   be  removed. 

"  Polyphase  Electric  Currents  and  .Alternating-  Current  Motors," 
by  Silvanus  P.  Thompson,  B.Sc,  B..\.,  F.R.S  :  This  work  is  of 
considerable  value  to  the  electrical  fraternity,  as  it  treats  of  poly- 
phase currents  and  alternating  current  motors  and  their  applica- 
tion to  various  services  in  a  most  exhaustive  and  thorough  man- 
ner. The  book  consists  of  50S  pages,  divided  into  20  chapters, 
and  contains  35S  illustrations,  24  of  them  in  color,  and  eight  fold- 
ing plates.  There  are  reviewed  such  interesting  subjects  as  : 
Combination  of  polyphase  circuits  and  economy'  of  copper ; 
structure  of  polyphase  motors  ;  polyphase  electric  railways  ;  pro- 
perties of  rotating  magnetic  fields,  etc.  It  is  the  second  edition, 
and  bound  in  cloth,  retails  at  $5.  The  publishers  are  Messrs. 
Spon  &  Chamberlain,  12  Cortland  Street,  New  Yoi"  . 
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CONVENTION  NOTES. 

Mr.  E.  E.  Gary's  grapliophone  entertainments  were  well  at- 
tended and  much  appreciated. 

The  .Association  did  a  fitting  thing-  by  recognizing  the  services 
of  ex-president  Yule  in  connection  with  the  worli  of  tlie  Legisla- 
tive Committee. 

Mr.  J.  J.  Wright,  Mrs.  Wright,  the  Misses  Wright,  and  Mr.  and 
Mrs.  A.  B.  Smith  went  down  to  the  convention  in  Mr.  Wrights 
yacht,  "The  Electra.  " 

The  evening  excursion  among  the  Thousand  Islands  on  board 
the  steamer  ".America,  "  equipped  with  a  powerful  searchlight, 
was  most  enjoyable. 

During  the  convention  the  home  of  Mr.  Fred.  Simmons,  elec- 
trician, Princess  street,  was  decorated  especially  with  variegated 
colored  incandescent  lights. 

Mr.  Higman,  of  Ottawa,  one  of  the  stand-by's  of  the  Associa- 
tion, was  among  the  absentees  at  this  year's  convention,  having 
been  on  a  visit  to  the  Pacific  coast. 

Many  regrets  were  expressed  at  the  absence  of  Prof.  Owen, 
who  was  prevented,  by  the  death  of  his  sister,  from  attending  the 
convention  and  presenting  his  promised  paper. 

The  unavoidable  absence  of  Mr.  A.  A  Wright,  of  Renfrew, 
and  Mr.  Geo.  Black,  of  Hamilton,  two  veteran  and  useful  mem- 
bers of  the  .Association,  was  the  subject  of  regret. 

The  weather  was  a  trifle  too  warm  for  cotnfort,  and  induced  a 
disposition  to  give  the  social  features  preference  over  business. 
A  cooler  month  should  be  chosen  for  the  meeting  at  Ottawa  next 
year. 

The  kindness  of  Chief  Hughes  in  conducting  members  through 
the  penitentiary  and  explaining  to  them  the  prison  regulations, 
and  other  interesting  features  of  this  institution,  was  much  ap- 
preciated. 

Everybod)  voted  Mr.  Fred.  Simmons  a  "  hustler  "  in'behalf 
of  the  success  of  the  convention,  and  withal  a  jolly  good  fellow. 
He  was  ably  seconded  by  Mr.  .\ickle,  manager  of  the  Kingston 
street  railway. 

Mr.  Geo.  M.  DeG'ntlier,  representing  the  Holophane  Glass 
C^.,  of  .\ew  York,  Mr.  Philip  H.  Hover,  of  the  New  York 
Insulated  Wire  Co.,  and  Mr.  William  C.  Hubbard,  of  the  Man- 
hattan General  Construction  Co.,  of  New  York,  were  among  the 
.American  visitors  to  the  convention. 

Mr.  Burns,  representing  Messrs.  Munderloh  &Co.,  of  Montreal 
distributed  as  a  souvenir  of  the  convention  an  attractive  and 
nsefu'  pocket  match  box.  having  celluloid  sides  and  nickle  ends, 
bearing  on  one  side  the  Canadian  flag  and  on  the  other  the  name 
of  the  company  and  the  device  "  Our  lamps  are  matches — have  a 
light."  The  companv  will  be  pleased  on  request  to  send  one  of 
these  souvenirs  to  anylmember  of  the  Canadian  Electrical  .Associa- 
tion who  could  not  attend  the  convention. 

The  Packard  Electric  Companv  had  a  magnificent  exhibit  in 
the  large  hall  immediately  above  the  council  chamber  where  the 
sessions  of  the  convention  were  held.  Mr.  Car\',  the  manaeer,  is 
an  adept  at  arranging  exhibits  of  this  kind,  having  gained  his  ex- 
perience in  connection  with  the  National  Electric  Light  Associa- 
tion conventions  in  the  I'nited  States.  The  exhibit  was  most 
complete  and  artistic,  and  attracted  much  attention  and  praise. 
An  Italian  orchestra  formed  a  pleasing  accompaniment.  We 
propose  to  more  fully  describe,  and  perhaps  illustrate,  this  exhibit 
in  a  succeeding  Issue,  being  debarred  from  doing  so  in  this  num- 
ber by  lack  of  space. 

The  platform  decoration  and  exhibition  at  the  city  hall — the 
work  of  Mr.  I.  H.  Rreck,  of  Kingston,  was  unique  in  design  and 
most  attractive.  On  either  side  of  the  neatly  carpeted  stair-way 
at  the  top  step  were  two  white  square  pillars.  .At  the  base  in 
golden  letters  were  the  words  "Fiat  Lux"  (let  there  be  light). 
Engraved  on  the  left  pillar  were  the  well  known  names  of  "A'olta  " 
and  "Frakklin,"  while  to  the  right  appeared  those  of  "Edison  "  and 
"Tesla."  Surmounting  the  pillars  was  an  archway  made  of  galvan- 
ized Iron  letters  two  feet  high,  and  attached  to  which  the  word 
"  Welcome."  brilliantly  illuminated  with  72  incandescent  lights, 
blazed  forth.  Lender  the  archway  the  typical  emblem,  a  huge 
naturally  tinted  maple  leaf,  was  lighted  up  with  the  letters  "C.E..A." 
(Canadian  Electrical  .Association)  In  red,  white,  and  blue  lights. 
Stretching  to  the  right  and  left  were  green  colored  decorations 
and  lights.  Each  side  of  the  platform  was  handsomely  furnished 
and  carpeted,  and  lighted  with  handsome  hanging  and  bracket 
lamps  of  the  Packard  firm.  St.  Catharines.  .All  at  the  convention 
commented  on  the  beauty  and  originality  of  deslern  of  the  display, 
and  citizens  were  loud  in  their  praise  of  the  exhibit,  claiming  it  to 
be  the  best  yet  seen  in  Kingston. 
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Evidence  has  recently  been  taken  in  the  matter  of  arbitration 
for  the  purchase  bv  the  city  of  Winnipeg  of  the  lighting  plant  now 
operated  by  the  Winnipeg  Street  Railway  Company.  M.  J.  .A. 
Kammerer,  of  Toronto,  was  one  of  the  experts  examined. 

The  exhibitors  of  electrical  apparatus  at  the  Toronto  Exhibi- 
tion iust  closed  were  the  Royal  Electric  Company,  of  Montreal  ; 
The  Electrical  Construction  Company,  of  London,  and  Jones  & 
Moore,  of  Toronto.  The  Royal  Company  had  their  usual  attrac- 
tive display,  consisting  of  S.  K.  C.  dynamos,  direct  current  and 
alternating  motors,  transformers,  arc  and  incandescent  lamps, 
switchboard  apparatus,  etc.  The  Electrical  Construction  Com- 
pany exhibited  their  well-known  type  of  dynamo  and  several 
motors.  The  Goldle  .McCulloch  Company,'  of  Gait,  exhibited 
their  Ideal  and  Wheelock  engines,  also  a  number  of  gas  and 
gasoline  engines,  which  attracted  more  than  ordinary  attention. 


PUBLICATIONS. 

We  have  received,  through  the  kindness  of  .Mr.  hrank  M. 
Baker,  a  copy  of  the  report  on  tests  of  street  car  brakes,  as 
conducted  last  year  by  the  New  York  Railroad  Commission. 
-After  making  most  exhaustive  tests,  the  Board  of  Commissioners 
gave  the  first  place  to  the  Electric  Selector  and  Signal  Company, 
second  to  the  Peckham  Motor,  Truck  and  Wheel  Company, 
third  to  the  Sterling  Supply  and  Manufacturing  Company,  and 
fourth  to  the  G.  P.  Magann  .Air  Brake  Company. 

"  Modern  Electric  Railway  Motors,  "  by  George  T.  Hanchett, 
S.B.  This  work  is  a  discussion  of  current  practice  in  electric 
railway  motor  construction,  maintenance  and  repair,  and  is  so 
writleri  as  to  be  easily  understood  by  anyone  who  has  had  a 
thorough  grounding  in  Ohins  law.  It  consists  of  upwards  of  200 
pages,  abundantly  illustrated,  and  treats  of  the  various  designs  of 
motors  in  a  most  able  manner.  The  publishers  are  the  Street 
Railway  Publishing  Company,  of  New  York. 

The  General  Engineering  Company,  of  Toronto,  have  just 
issued  their  fifth  catalogue  of  the  Jones  L'nderfeed  .Mechanical 
Stoker,  and  have  succeeded  in  producing  a  work  worthy  of 
special  mention.  In  it  the  Jones  stoker,  improved  and  perfect- 
ed, is  fully  described  and  illustrated,  and  strong  arguments  ad- 
vanced in  favor  of  the  underfeed  principle  of  firing.  It  also  contains 
numerous  statistics  of  tests,  as  well  as  testimonials  from  persons 
who  have  used  the  Jones  stoker  in  Canada  and  the  L'nited  States. 
The  General  Engineering  Company  of  Ontario,  who  control  this 
stoker  for  the  Dominion,  is  now  under  the  able  management  of 
Mr.  J.  J.  Ashworth. 


SPARKS. 

The  Brandon  Electric  Light  Conipatiy,  Brandon,  Man.,  have 
been  granted  authority  to  increase  their  capital  from  $50,000  to 
$125,000. 

The  Canadian  Electric  Light  Company,  of  Quebec,  are  arrang- 
ing to  sell  power  to  a  pulp  company  to  be  established  at  the 
Chaudiere  Falls. 

.A  motion  has  been  introduced  in  the  town  council  of  Rat  Port- 
age, Ont.,  to  enter  Into  arbitration  with  a  view  to  the  purchase  of 
the  electric  plant  of  the  Citizens  Electric  Light  Company. 

At  a  recent  meeting  of  the  city  council  at  St.  John,  N.B.,  it 
was  decided  to  engage  an  expert  to  report  on  the  cost  of  install- 
ing and  operating  a  civic  electric  plant  for  lighting  the  streets  of 
the  city. 

.A  company  has  been  formed  in  Ottawa  to  take  over  the  Con- 
roy  electric  plant  at  Dechenes,  Que.  The  capital  is  placed  at 
$^,00,000.  The  power  house  at  Dechenes  was  built  from  designs 
of  Wm.  Kennedy,  C.E.,  of  Montreal,  the  electrical  apparatus 
being  of  the  Canadian  General   Company's  manufacture. 

.A  school  has  been  established  by  the  United  Slates  government 
at  Fort  Monroe,  \'a.,  for  the  purpose  of  instructing  regulars  In 
the  application  ol  electrical  machinery  used  in  the  army.  The 
rules,  published  by  the  Secretary  of  War,  provide  that  applicants 
must  be  under  25  years  of  age,  unmarried,  qualifl'ed  as  a  gunner, 
a  student  of  a  eorrespondence  school,  or  the  owner  of  electrical 
books,  and  no  applicant  will  be  recommended  unless  he  has 
sought  for  a  year  or  more  to  become  practically  fHmlllar  w'ith  one 
or  more  classes  of  electric  machinery  ot  with  some  portion  of  the 
elementary  literature  on  electricity. 


MOONLIGHT  SCHEDULE  FOR  SEPTEMBER. 


Day  of 
Month. 

Light. 

Extinguish. 

No.of 
Hours. 

H.M. 

H.M. 

H.M. 

I  .  .  .  . 

P.M.     9.10 

.\.M.      4.30 

7.20 

2.  .  .  . 

„       10.00 

"          4-30 

6.30 

3.... 

„       11.00 

"          4-30 

.S-30 

4.... 

A.M.  12.  10 

"       4-30 

4.20 

5.  .  .  . 

//         1.10 

"       4-30 

3.L0 

6.... 

No  Light. 

No  Light. 

7.... 

No  Light. 

No  Light. 

9.... 

No  Light. 

No  Light. 

10. . .  . 

No  Light. 

No  Light. 

![.... 

P.M.     6.40 

P.M.      S.40 

2.00 

12. . . . 

'/         6.40 

;/          9.20 

2.40 

'3   ■•• 

//         6.40 

/.        10.00 

3.20 

14.... 

'/         6.40 

//        11.00 

4.20 

15.... 

//         6.40 

//        11.50 

5.  10 

16.... 

.-         9.40 

.\.M.      0.50 

b.  10 

17    ... 

</         6.40 

"           '-.SO 

7.10 

18. .  .. 

6.30 

"          2.  SO 

8.20 

19.  .. 

6.30 

1,          4.00 

9-3° 

20.  .    . 

„         6.30 

4.50 

10.20 

21 ...  . 

„         6.30 

"          4-50 

10.20 

22 ...  . 

„         6.30 

"       4-5" 

10.20 

23.... 

„         7.20 

"       4-. SO 

10.30 

24.... 

„        6. 20 

"       4-. SO 

10.30 

6. 20 

"       4 -.SO 

10.30 

26   . .  . 

'>.20 

"        4- .SO 

10.30 

27. . . . 

6. 20 

»        4-50 

10.30 

2S 

,1        s-oo 

100.0 

29. .  .. 

,S.O.> 

5.00 

9.00 

30 ...  . 

„    8.50 

,1       5.00 

8.  rn 

3..... 

Total i8t>.2o 
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ENGINEERING  ^n^  MEGHf\NIGS 


CANADIAN  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 

ELEVENTH  ANNUAL  CONVENTION. 

The  Canadian  Association  of  Stationary  Engineers 
opened  its  eleventh  annual  convention  in  Engineer's  Hall, 
61  Victoria  street,  Toronto,  on  Tuesday,  August  28th, 
at  II  a.m.  Mr.  James  Huggett,  president  of  Toronto 
No.  I,  extended  a  few  words  of  greeting  to  the  dele- 
gates, after  which  the  executive  president,  Mr.  R.C. 
Pettigrew,  of  Hamilton,  took  the  chair. 

The  following  executive  officers  and  delegates  were 
in  attendance  :  R.  C.  Pettigrew,  Hamilton,  president  ; 
G.C.  Mooring,  Toronto,  vice-president;  A.M.  Wickens, 
Toronto,  secretarv  ;  Chas.  Moseley,  Toronto,  treasurer  ; 
W.  Oelschlager,  Berlin,  conductor  ;  W.  Bear,  Dresden, 
doorkeeper.  Delegates — J.  Huggett,  A.  Storer,  H.  E. 
Terry,  W.J.  Webb,  N.V.  Kuhlman,  Toronto  No.  i  ;  G. 
W.  Dawson,  Hamilton  No.  2  ;  A.  Ames,  Brantford 
No.  4  ;  R.  W.  Greene,  Guelph  No.  6  ;  W.  Steeper, 
Dresden  No.  8  ;  W.  Oelschlager,  Berlin  No.  9  ;  W.  F. 
Chapman,  Brockville  No.  15  ;  J.  Uttley,  Waterloo  No. 
17  ;  J.  M.    Dixson    and  J.T.  Smart,  Toronto  No.  18 

Visitors  during  the  convention  included  E.  J.  Philip, 
J.J.  Main,  J.  W.  Marr,  W.  G.  Blackgrove,  John  Fox, 
W.  Johnson,  Geo.  Bradley,  W.  D.  Bly,  Martin  Mose, 
R.  McCauley,  P.  JafFnay,  Alt.  Butcher,  S.  Thomson, 
Fred  Hamner,  Wm.  Bourne,  W.  D.  Irwin,  and  James 
Bannon,  of  Toronto  No.  i,  and  T.  Graham  (president). 
P.  Trowern,  H.  McMartin,  Jos.  Hughes,  J.  Hamilton, 
W.T.  B.iteman  and  J.  Richardson,  of  Toronto  No.  18. 

The  first  business  of  the  convention  was  the  appoint- 
ment of  the  fvillowing  committees  : 

Committee  on  Credentials — J.  G.  Bain,  C.  Moseley, 
J.  Uttlev.  Committee  on  Finance — Jos.  Smart,  H.  E. 
Terry,  G.  W.  Dawson.  Committee  on  Mileage — A. 
Storer,  W.J.  Webb,  W.  Steeper  Good  of  the  Order — 
J.  M.  Dixon,  W.  F.  Chapman,  J.  Huggett,  A.  Ames, 
W.  Bear  and.W.  Oelschlager. 

The  president  then  read  his  opening  address,  as  fol- 
lows : 

PRESIDENTS  ADDRESS. 

Brethren, —It  is  with  pleasure  that  I  welcome  you  to  our 
eleventh  annual  convention.  You  have  been  selected  from  the 
different  Associations  throughout  the  Dominion  to  legislate  and 
enact  laws  for  the  welfare  of  the  Canadian  Association  of 
Stationary  Engineers.  Before  proceeding  further,  kindly  permit 
me  to  thank  you  for  the  honor  you  conferred  upon  me  in  electing 
me  unanimously  to  the  office  of  president  at  our  last  convention. 
I  can  assure  you  that  I  appreciate  the  honor  very  highly,  and 
while  I  have  endeavored  to  fill  the  position  in  a  fitting  manner,  I 
fear  my  efforts  were  not  as  successful  as  could  be  wished  for. 

The  number  of  very  Important  questions  coming  before  this 
convention  should  receive  j'our  earnest  and  careful  attention  and 
deliberation. 

The  matter  of  plebicite  vote  on  bi-annual  conventions  will  be 
brought  up  for  debate. 

The  report  of  the  committee  re  bill  for  legislation  is  one  we 
should  consider  well,  as  this  will  be  the  most  important  matter 
before  us.  I  trust  the  committee  will  have  this  in  detail,  as  each 
delegate  will  have  to  report  to  his  own  association,  and  it  is 
essential  that  we  keep  right  on  and  not  give  up  until  we  have 
been  successful  in  having  the  bill  put  through  in  every  detail.  I 
may  say  that  within  the  last  two  months  I  have  had  three  men 
who  operate  threshing  engines  Inquire  of  me  about  certificates, 
and  as  to  the  method  of  how  to  go  about  to  get  them.  This, 
should  be  very  encouraging,  as  it  indicates  that  even  in  the  rural 
sections  engineers  are  considering  the  necessity  of  qualifying 
themselves  for  certificates. 

You  will  -see  by  ihe  secretary's  report  that  we  are  gaining 
ground.  The  old  Association  has  been  revised,  and  charters  for 
new  Association  have  been  signed. 

At  your  last  convention  I  must  say  you  made  an  excellent 
choice  in  your  selection  of  a  secretary  in  electing  past-presidf  n 
Wickens  to  the  office.  In  conuection  with  the  duties  of  this  office 
a  great  amount  of  work  is  entailed,  and  Bro.  Wickens  has 
succeeded  in  keeping  In  touch  with  every  oflficer  of  the  executive, 
as  well  as  each  subordinate  association. 

The  lesson  papers  which  were  in  circulation  last  winter  had  the 
effect  of  bringing  every  member  to  think,   and  although  some  are 


old  and  scholarly  men,  there  is  yet  something  to  learn  and  to 
teach.  This  feature  in  connection  with  our  Association  should 
be  continued  every  winter,  and  even  should  some  of  the  papers 
and  lessons  hn  repeated,  there  are  always  young  men  coming 
into  the  Association  to  whom  such  lessons  would  be  a  material 
help,  as  well  as  having  the  effect  of  perfecting  ourselves  in  the 
different  subjects  taken  up. 

Yours  fraternally, 

RoBT.  C.  Pettigrew, 

President  C.A.S.E. 

On  motion  of  Mr.  Terry,  seconded  by  Mr.  Huggett, 
the  president's  address  was  received  and  referred  to  the 
committee  on  Good  of  the  Order. 

The  committee  on   Credentials  presented  their   report 
and  were  discharged.      The  minutes  of  the  last   meeting 
were  read  by  the  secretary  and  adopted. 
secretary's  report. 

Mr.  Wickens,  Secretary,  submitted  his  report,  which 
showed  a  membership  of  239.  It  stated  that  a  new 
association  had  been  formed  at  Vancouver,  B.  C,  and 
there  was  a  good  prospect  of  one  at  Sarnia.  Ten  asso- 
ciations had  lapsed.  Monthly  papers,  as  ordered  by 
the  convention,  were  issued  for  five  months,  and  had 
been  of  much  benefit  to  the  members.  The  legislative 
business  for  the  year  was  strongly  pushed  by  the  joint 
committee  of  the  Canadian  and  Ontario  associations, 
and  hopes  are  entertained  of  securing  the  desired  Isgis- 
latioii  at  the  next  session  of  the  House.  It  was  recom- 
mended to  the  convention  that  the  actions  of  the 
Legislative  Committee  of  the  Brotherhood  of  Locomo- 
tive Engineers,  in  reference  to  the  legislation  asked  for 
by  the  C.A  S.E.,  be  referred  to  a  special  committee, 
with  instructions  to  endeavor  to  remove  the  opposition 
now  being  put  forth  by  that  body.  The  membership  of 
the  .'\ssociation  was  shown  to  be  as  follows  :  Toronto 
No.  I,  124  ;  Hamilton  No.  2,  31  ;  Branitord  No.  4,  5  ; 
Dresden  No.  8,  7  ;  Berlin  No.  9,  13  ;  Brockville  No. 
15,  12  ;  Waterloo  No.  17,  11  ;  Toronto  No.  18,  38  ; 
Vancouver  No.  iq.  16;  Calgary  No.  i,  9  members — 
making  a  total  of  266  members,  a  net  gain  (after  de- 
ducting Montreal  No.  i)  ot  27  members  for  the  year. 

The  secretary's  report  was  referred  to  the  committee 
on  Good  of  the  Order.  The  report  of  the  Treasurer, 
Mr.  Moseley,  showed  a  cash  balance  on  hand  of  $202. 18. 
Referred  to  the  Auditing  and  Finance  Committee. 

Mr.  Terry  gave  notice  of  motion  that  section  i,  ar- 
ticle 12,  of  the  constitution,  be  amended  by  striking 
out  the  work  "annual,"  and  substituting  "biennial," 
therefor.  He  also  moved,  seconded  by  Mr.  Ames, 
that  the  present  convention  be  concluded  in  two  days. 
Carried. 

Mr.  Dixson  gave  notice  of  motion  that  in  future  the 
annual  date  of  meeting  be  left  in  the  hands  of  the  ex- 
ecutive committee,  August,  of  course,  being'the  month 
for  such  conventions.  Referred  to  the  Good  of  the 
Order  Committee. 

Adjournment  was  then  made  until  2.30  p.m.  in  the 
afternoon,  when  business  was  resumed.  The  reports 
ot  the  committees  on  Mileage,  Auditing  and  Finance 
were  presented  and  adopted.  The  report  ot  the  com- 
mittee on  Good  of  the  Order  was  read  by  Mr.  Dixson, 
as  follows  : 

report  of  committee  on  good  of  the  order. 

Clause  I. — Resolved,  That  the  president's  address  was  of  a 
lK>peful  and  congratulatoyr  character,  showing  alsoa  careful  con- 
sideration of  the  manifold  questions  affecting  the  Association's 
interests. 

Clause  2. — Resolved,  That  the  executive  secretary's  report 
was  complete  In  the  details  necessary  for  our  development  as  an 
Association. 

Clause  3. — Resolved,  That  C.A.S.E.  membership,  while  not 
showing  a  great  increase,  had  been  held  together  firmly,  largely 
by  the  mdividual  efforts  of  the  executive  secretary.  We  wish  to 
impress  upon  the  members  as  a  society  that  there  are  numbers  of 
men  in  our  profession  who  are  eligible  candidates  fcr  our  society, 
who  might  be  reached  by  making  a  united  effort  to  secure  them 
as  members.  We  recommend  further,  that  deputations  be  ap- 
pointed from  time  to  time  to  address  mass  meetings  of  engineers 
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called  for  that  end  by  the  executive,  who  should  be  instructed  to 
provide  delegates  and  funds  for  such  purposes. 

Clause  4.  —  Resolved,  That  the  Association,  during  its  efforts  to 
secure  legislation  at  the  last  session  of  the  House,  was  materially 
hindered  by  the  opposition  of  a  sister  society,  which  issued  a 
writtten  protest  unfavorable  to  our  interests,  and  while  we  do  not 
propose  to  deal  with  them  in  the  spirit  of  retaliation,  we  are  of  t!ie 
opinion  that  they  must  be  laboring  under  an  erroneous  opinion  to 
attempt  to  prevent  us  from  obtaining  legislation  which  would  be 
of  universal  advantage.  We  desire  to  endorse  our  executive 
secretaiy's  suggestion  that  a  special  committee  be  appointed  to 
correspond  with  this  sister  organization  with  a  view  10  enlighten- 
ing thein,  and  ultimately  having  this  opposition  removed,  and  their 
support  obtained. 

Clause  5. — Resolved,    That  the  executive  be  instructed  to  issue 
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a  strongly  worded  circular  prior  to  each  half-yearly  return  made 
by  secretaries  of  primary  branches  urging  the  necessity  of  mak- 
ing such  returns  punctually. 

Clause  6. — Resolved,  That  the  issue  of  the  lesson  papers  be 
continued,  as  apart  from  their  educational  value  they  keep  the 
members  in  touch  with  each  other,  and  such  cohesive  value 
should  not  be  overlooked.  It  is  also  recommended  that  the 
papers  be  mailed  to  secretaries  of  the  primary  branches  for  distri- 
bution. 

Clause  7. — Resolved,  That  the  month  of  August  will  in  future 
be  the  month  in  wliich  the  annual  convention  is  held,  and  we 
are  of  the  opinion  that  the  fixing  of  the  day  or  days  of  the 
month  to  hold  same  shall  be  left  to  the  decision  of  the  ex- 
ecutive. 

Clause  S. — Resolved,  That  the  changing  of  the  convention 
from  an  annual  to  a  bi-annual  session  would  be  detrimental  to  the 
growth  of  our  society.  The  reasons  are  respectfully  suumitted  : 
First,  that  the  organization  will  be  in  the  course  of  lime  very 
wide  in  its  intluence.  Second,  that  the  yearly  interchange  of 
ideas  is  a  great  help.  Third,  that  the  bi-annual  meeting  would 
mean  a  lack  of  interest  that  would  imperil  the  life  of  the  associa- 
tion. 
Clause  9. — Resolved,  That  the  papers  be  issued  to  manufacturers 
and  owners  of  steam  plants,  such  papers  to  deal  with  questions, 
for  example,  as  "Economy  in  Fuel,"  "General  Saving  Effected  by 
the  Supervision  of  a  Competent  Engineer,"  etc.  We  recommend 
that  such  papers  be  gotten  up  plainly  and  simply,  and  in  such  a 
general  manner  that  they  will  impress  not  only  the  engineer,  but 
the  employer  through  whose  hands  they  pass.  We  also  recom- 
mend a  grant  of  $50  to  be  used  in  this  way. 

Clause  10.  —  Resolved,  That  a  continued  effort  be  made,  both 
by  the  Association  and  its  individual  members,  to  secure  such 
legislation  as  would  be  in  the  best  interests  of  not  only  the 
Association,    but  the  public  at  large. 

The  above  report  was  taken  up  clause  by  clause. 
Clauses  i  and  2  were  adopted  without  discussion. 
Clause  3  resulted  in  considerable  discussion,  some  of 
the  members  questioning^  the  wisdom  of  the  recommend- 
ation to  send  deleg^ates  to  assist  in  organizing  branch 
associations,  inasmuch  as  a  large  expense  might  be 
incurred,  but  it  was  finally  adopted  upon  the  under- 
standing that  the  member  living  nearest  to  the  town  or 
city  should  be  sent.  Clauses  4  and  5  were  adopted  as 
presented.  Clause  6  brought  up  the  question  whether 
instruction  papers  should  be  mailed  to  the  secretaries  of 
the  subordinate  associations,  or  whether  they  should  be 
mailed  to  each  member  direct.  Mr.  Wickens  said  that 
in  order  to  place  the  papers  in  the  hands  of  the  mem- 
bers, it  seemed  necessary  to  send  them  direct.  Mr. 
Huggett  said  that  outside  members  complained  of  not 
getting  their  papers.  Consideration  of  this  clause  was 
deferred  until  the  following  morning,  and  at  4  p.m.   the 


delegates  became  the  guests  of  the  City  Council  Recep- 
tion Committee  and  enjoyed  a  drive  around  the  city, 
also  visiting  the  refrigerating  plant  of  the  O'Keefe 
Brewing  Company. 

in  the  evening,  a  public  meeting  was  held  in  the  hall 
of  Toronto  No.  18,  at  which  there  was  a  large  attend- 
ance. An  address  of  welcome  was  delivered  by  Mr.  T. 
Graham,  president  of  Toronto  No.  18.  .-^  paper  on 
"  Boiler  Construction  "  was  read  by  Mr.  P.  Trowern, 
engineer  at  the  Toronto  asylum.  Considerable  discus- 
sion followed,  Mr.  E.  J.  Philip  taking  exception  in  a 
friendly  manner  to  some  of  the  arguments  advanced  by 
Mr.  Trowern.  Mr.  Wickens  also  spoke.  .\  vote  of 
thanks  was  tendered  to  Mr.  Trowern  for  his  paper. 

An  interesting  paper  on  "  Chimney  Construction  " 
was  presented  by  Mr.  E.  J.  Philip,  chief  engineer  for 
the  T.  Eaton  Cnmpany.  Mr.  Philip  has  just  completed 
the  construction  for  this  company,  of  a  chimney  186 
teet  in  height,  with  7-inch  flues,  and  having  a  total 
weight  of  1,400  tons.  It  is  16  feet  diaineter  at  bottom, 
and  9  teet  3  inches  at  top.  The  base  is  six  feet  of  con- 
crete.     The  paper  will  be  published  next  month. 

SECOND  DAY. 
Upon  resuming  business,  the  discussion  on  clause  6 
of  the  report  of  Committee  on  Good  of  the  Order  was 
continued.  Mr.  Dixson  was  in  favor  of  assessing  a 
general  tax  on  the  members  for  the  sending  out  of  in- 
struction papers.  It  was  finally  decided  to  continue  the 
sending  of  papers  to  the  subordinate  lodges  as  hereto- 
fore. Clause  7  was  adopted  without  amendment. 
Clause  8  aroused  a  lively  discussion  on  the  question 
of  annual  or  biennial  conventions.  A  motion  by  Mr. 
Terry,  seconded  by  Mr.  Webb,  that  the  clause  he  strcuk 
out,  was  lost.  Mr.  Terry  spoke  very  strongly  in  favor 
of  a  convention  every  two  years,  contending  that  the 
money  thus  saved  could  be  expended  to  better  advan- 
tage for  educational  purposes.  Mr.  Moseley  snggested 
doing  away  with  the  the  annual  banquet,  which  would 
reduce  the  expenses  and  encourage  stnall  associations 
to   hold   the   annual    convention    in    their    towns.      The 
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clause  in  favor  of  annual  conventions  was  finally  carried 
by  a  good  majority.  Clause  9  recommended  the  send- 
ing of  engineering  papers  to  steam  users.  Mr.  Moseley 
moved,  seconded  by  Mr.  Terry,  that  the  clause  be 
struck  out.  Lost.  Mr.  Mooring  moved  an  amend- 
ment that  the  sum  of  $50  be  voted  for  the  purpose,  to 
be  used  in  conjunction  with  a  grant  from  the  Ontario 
Association.  Carried.  Clause  10  was  adopted,  and  on 
motion  of  Mr.  Dixson,  seconded  by  Mr.  Ames,  the 
report  of  the  committee,  as  t^mended,  was  adopted. 

On  motion  of  Mr.  Moseley,  Messrs.  Dixson,  Wick- 
ens, Huggett,  Webb,  Mooring,  Dawson,  and  the 
mover  were  appointed  a  committee  on  legislation.  The 
convention  then   adjourned   to    visit    the    plants    of   the 
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Toronto  Street  Railway  Company  and  the  Toronto 
Electric  Light  Company.     • 

A  committee  was  appointed  to  interview  the  Cana- 
dian Manufacturers'  Association,  to  explain  that  the 
C.A.S.E.  is  an  educational  body,  and  that  the  legisla- 
tion which  is  asked  for  is  for  the  purpose  of  inducing  users 
of  steam  power  to  employ  properly  qualified   engineers. 

.'\t  3  p.m.  the  election  of  officers  was  proceeded  with, 
the  result  being  as  follows  :  President,  G.  C.  Mooring, 
Toronto  ;  vice-president,  Chas.  Moseley,  Toronto  ; 
Secretary,  A.  M.  Wickens,  Toronto  ;  treasurer,  Wm, 
Oelschlager,  Berlin  ;  conductor,  Geo.  Dawson,  Hamil- 
ton ;  doorkeeper,  John  M.  Dixson,  Toronto.  Votes 
of  thanks  were  tendered  to  the  scrutineers,  Messrs. 
Trowern,  Chapman,  and  Amber,  and  the  installation  of 
officers  was  then  proceeded  with. 

It  was  decided  to  hold  the  next  convention  in  the 
chy  of  Brantford. 

The  usual  grant  was  made  to  the  secretary. 

The  retiring  president,  Mr.  Pettigrew,  was  made 
the  recipient  of  a  past  master's  jewel.  Votes  of  thanks 
were  then  tendered  to  the  city  council,  the  retiring  offi- 
cers, and  the  mechanical  press. 

On  motion  of  Mr.  Pettigrew,  the  secretary  was  in- 
structed to  send  a  letter  of  greeting  to  the  Canadian 
Electrical  Association  in  session  at  Kingston. 

THE    BANQUET. 

The  annual  banquet  was  held  at  Webb's  parlors  on 
the  evening  of  the  29th  ultimo,  Mr.  Huggett,  president 
Toronto  No.  i,  officiating  as  chairman.  After  welcom- 
ing the  guests,  the  secretary  read  letters  of  regret  trom 
Mr.  Carscallen,  M.P.F.,  Hamilton  ;  J.  F.  Ellis,  presi- 
dent Canadian  Manufacturers'  Association  ;  J.  R. 
Barber,  M.  P.,  Georgetown  ;  F.  R.  Latchtord,  M.P.P. ; 
the  Mayor,  Aid.  Loudon,  and  others.  After  the  edibles 
had  been  disposed  of,  the  toast  list  received  attention. 
"  The  Queen  "  was  duly  honored.  With  the  toast 
"  Ontario,  the  Garden  of  Canada  "  was  coupled  the 
name  of  Thomas  Crawford,  M.P.P.  He  said  he  recog- 
nized the  C.A.S.E.  as  a  good  society,  and  had    had  the 


pleasure  at  one  time  to  introduce  a  bill  for  the  engineers, 
which,  however,  did  not  pass  the  House.  Last  year 
Mr.  Carscallen  had  introduced  a  similar  bill,  and  he 
thought  results  should  be  attained  withm  a  year  ur  two. 
The  legislation  asked  for  was  important.  From  the 
number  of  lives  depending  on  the  competency  of  the 
engineer,  it  became  imperative  that  legislation  should 
provide  that  he  should  be  qualified  for  the  position  in 
which  he  was  placed.  To  the  toast  "Toronto,  the 
Queen  City,"  Aid.  Urquhart  and  Graham  responded. 
Both  recognized  the  usefulness  of  the  C.  A. 
S.  E.,  and  were  in  sympathy  with  their  movement  to- 
wards securing  legislation.  Messrs.  Mooring  and 
Moseley  responded  to  "The  Executive  Council."  The 
latter  dwelt  on  the  necessity  of  educating  steam  users  to 
employ  only  competent  engineers.  In  Toronto,  he  said, 
thirty-eight  boilers  were  under  the  sidewalk,  and  it  was 
absolutely  necessary  that  they  should  be  in  charge  of 
competent  men.  He  knew  of  old  boilers  that  had  been 
taken  out  of  second-hand  shops  and  bricked  up,  but 
were  totally  unsafe.  Mr.  E.J.  Philip  was  also  asked  to 
respond.  He  said  that  many  thought  that  the  object  of 
the  proposed  legislation  was  to  make  the  Association  a 
closed  corporation  to  advance  wagt;s,  but  this  was  en- 
tirely wrong.  The  public  would  be  the  principal  gainers, 
and  steam  users  would  be  benefitted  by  having  their 
plants  operated  more  economically.  To  the  toast  "Our 
Guests "  Messrs.  Steeper,  Oelschlager  and  Pettigrew 
respoded.  The  latter  pointed  out  that  the  Association 
was  not  an  enemy  to  the  manufacturer.  He  hoped  that 
other  corporations  would  soon  follow  the  example  of 
Hamilton  city  council  and  employ  only  engineers  hold- 
ing certificates.  "  Our  Rights  and  Wrongs"  brought 
responses  from  Messrs.  Wickens,  Dixon  and  Main. 
Mr.  Dtxon  made  a  most  eloquent  and  humorous  speech, 
which  was  heartily  applauded.  Toronto  No.  i  was  then 
toasted,  and  proceedings  ended  by  singing  "  God  Save 
the  Queen."  During  the  evening  Blea's  orchestra  ren- 
dered a  first-class  programme  of  selections,  and  there 
were  songs  by  Messrs.  W.  J.  Lawrence,  D.  C.  Mc- 
Gregor, H.  B.  Short  and  E-  Piggott. 
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SIEMENS  &  HALSKE  ELECTRIC  CO.  OF  AMERICA 

To  Officers  and  Managers  of  Central  Stations  : 

The  Duncan  Integrating  Wattmeters  manufactured  by  the  Siemens  &  Halske 
Electric  Company  of  America  are  constructed  after  my  design  and  under  my  personal 
supervision 

The  great  facilities  of  this  Company  haue  enabled  me  to  complete  many  improve- 
ments heretofore  contemplated  but  never  until  to-day  accomplished. 
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A  MODERN  SWITCH-BOARD. 

There  has  recently  been  installed  in  the  station  of 
the  London  Electric  Company,  at  London,  Ont.,  a 
sixteen  panel  switch-board  for  controlling  the  alternat- 
ing^ output  of  their  plant,  which  is  a  splendid  example 
of  modern  switchboard  construction,  containing,  as  it 
does,  the  latest  ideas  obtaining  in  this  class  of  work, 
and  being  adapted  to  control  not  only  the  present  out- 
put of  the  station,  but  also  that  for  some  years  to  come. 

The  present  alternating  generating  equipment  of  the 
station  consists  of  two  300  k.w.  revolving  field  and 
two  120  k.w.    revolving    armature,    single    phase,   belt 


to  suit  the  particular  load  on  each  meter,  the  voltmeters 
reading  from  90  to  130  volts,  which  arrangement  ob- 
viously gives  a  clear  open  and  easily  read  scale.  The 
ground  detectors  are  of  the  Canadian  General  Electric 
Company's  usual  static  type,  giving  a  continuous  in- 
dication of  the  state  of  the  insulation  of  all  the  lines 
throughout  the  city. 

The  generator  switches  are  double  pole,  single  throvv 
and  quick  break,  adapted  to  handle  their  rated  current 
without  destructive  arcing.  They  are  provided  with 
marble  barriers  between  the  blades  to  prevent  any 
chance  of  short-circuiting  a  generator  when  opening  its 


Switch-Board  in  London  Electric  Company's  Power  House,   London,  Ont. 


driven  alternators,  all  manufactured  in  the  Peterbor- 
ough shops  of  the  Canadian  General  Electric  Company. 
The  engines  driving  the  first  two  generators  are  verti- 
cal, simple,  non-condensing,  designed  for  this  plant  by 
Messrs.  E.  Leonard  &  Sons,  of  London,  the  120  k.w. 
generators  being  at  present  driven  by  the  "Peerless" 
type,  manufactured  by  the  same  firm. 

As  it  is  intended  that  the  generator  equipment  of  the 
plant  shall  always  be  four  units,  the  sizes  being  varied 
as  the  output  increases,  there  are  four  generator 
panels  provided,  each  capable  of  controlling  a  300  k.w. 
generator  and  containing  the  usual  equipment  of  main 
ammeter,  voltmeter,  exciter  ammeter,  generator  switch, 
ground  detector,  field  switch,  and  rheostats.  Each 
panel  is  80  inches  high  and  24  inches  wide,  a  size  very 
well  adapted  "^o  give  a  pleasing  and  convenient  distri- 
bution of  the  necessary  apparatus,  and  being,  for 
boards  similar  to  this,  much  preferable  to  the  usual 
arrangement  of  a  shorter  panel  mounted  on  a  sub-base. 
The  material  is  polished  blue  \'ermont  marble,  adopted 
on  account  of  its  high  insulating  resistance,  and  also 
because  it  makes  a  very  effective  background  for  the 
instruments,  which  are  of  the  Wagner  Company's 
make,  finished  in  dull  black  and  with   scales   calibrated 


switch,  the  handles  being  of  the  spade  type.  The  field 
switches  have  a  second  set  of  jaws  in  addition  to  those 
usually  provided,  which  put  a  resistance  in  parallel 
with  the  fields  when  the  circuit  is  being  opened,  so  as 
to  take  the  inductive  discharge.  There  are  no  fuses, 
the  circuit  breakers  on  the  various  feeders  being  relied 
on  to  take  care  of  any  line  short-circuits. 

The  feeder  panels,  twelve  in  number,  of  which  ten 
only  are  at  present  installed,  the  balance  being  added 
as  occasion  requires,  are  placed  five  on  each  side  of  the 
generator  panels,  and  are  of  the  same  height  as  those 
for  the  generators,  namely,  eighty  inches,  three  of  them 
being  twenty-four  inches  wide  and  the  balance  twehty 
inches.  Each  panel  contains  two  single  pole  L  T.  E. 
circuit  breakers,  mounted,  as  shown  by  the  illustration, 
directly  on  the  marble,  one  ammeter,  and,  as  it  w-as  not 
deemed  advisable,  for  a  number  of  reasons,  to  parallel 
the  generators,  there  is  provided  on  each  feeder  panel 
one  double  pole,  double  throw,  quick  break  switch, 
with  barriers  and  transfer  cables,  for  expeditiously 
changing  the  various  circuits  from  one  machine  to 
another,  the  method  of  operation  being  as  follows  : 

The  centre  studs  of  this  switch  are  connected  each  to 
one  of  the  outgoing  feeder  wires  of  a  circuit,    the   two 
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bottom  and  two  top  studs  being  each  connected  to  a 
flush  mounted  plug'  receptacle.  On  the  back  of  the 
board,  from  end  to  end,  are  run  eight  generator  bus- 
bars, a  pair  for  each  machine,  each  being  tapped  on 
each  feeder  panel  to  a  receptacle  similar  to  that  on  the 
switch  blades.  Now,  if  any  pair  of  these  receptacles 
be  connected  by  means  of  cables  with  suitable  plug  ter- 
minals to  either  the  upper  or  lower  pair  of  switch 
receptacles,  and  the  switch  thrown  onto  that  pair  of 
jaws,  it  is  evident  that  that  feeder  will  be  connected  to 
that  generator  in  whose  bus-bar  receptacles  the  cable 
plugs  were  placed,  and  that  the  other  jaws  of  the 
switch  will  be  entirely  disconnected.  This  being  so, 
they  can,  by  means  of  a  spare  pair  of  cables,  be  con- 
nected to  any  other  generator  bus-bars  desired,  and  if 
the  switch  be  thrown  the  other  way  the  circuit  will  then 
be  transferred  to  that  generator  without  interruption  to 
the  continuity  of  the  service  other  than  the  two  or  three 
seconds  occupied  in  throwing  the  switch.  The  recep- 
tacles connected  to  the  switch  jaws  with  their  plugs, 
being  larger  than  those  for  the  bus-bars,  it  is  obviously 
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London  Electric  Company's  Switch- Board — Feeder    Panel 

Connections,  .Showing  a  Circiit  Operating  from  No.  2 

Generator,  with  Spare  Cables  in  Position  to 

Throw  onto  No.  4  Generator. 


impossible    to    short-circuit  a   machine  by  accidentally 
plugging  cables  across  its  terminals. 

To  reduce  the  floor  space  occupied,  and  also  to  give 
the  attendant  a  clear  view  of  all  the  machines  under  his 
control,  the  board  is  mounted  on  a  platform,  suspended 
from  the  roof  timbers  by  the  iron  rods  shown  in  the 
cut,  about  12  feet  above  the  floor,  access  being  obtained 
by  stairs,  the  landing  of  which  is  shown  in  the  illus- 
tration. It  has  been  in  use  sufficiently  long  to  thor- 
oughly show  its  suitability  for  the  service  desired,  and 
is  now  in  daily  operation,  handling  the  station  in  a 
highly  satisfactory  manner,  and  demonstrating  the  many 
advantages  of  a  well-designed  and  modern  switclj- 
board  over  the  numerous  and  various  complications  of 
old  switches  and  wiring  net-works  too  often  found 
doing  duty  even  at  the  present  day,  and  which  are  not 
only  fruitful  sources  of  interruptions  to  the  service,  and 
often  of  fires,  but  are  also  a  constant  menace  to  the 
safety  of  those  handling  them. 


The  Belgfo-Canadian  Pulp  &  Paper  Corporation,  which  purposes 
establishing  pulp  and  paper  mills  at  Shawinigan  Falls,  Que.,  have 
contracted  with  the  Shawinigan  Power  Company  for  15,000  h.  p. 
of  water.  The  works  of  the  Pittsburg  Reduction  Company  at  the 
above  place  are  nearing  completion. 


BY  THE  WAY. 

A  F.AT  man  who  was  holding  on  to  a  strap  in  a  crowded 
Philadelphia  street  car  was  precipitated  into  the  lap  of 
a  lady  passenger  by  the  car  suddenly  rounding  a  curve. 
The  lady  brought  an  action  tor  damages  against  the 
company,  for  injuries  sustained  and  the  jury,  after  hear- 
ing the  evidence  of  the  medical  witnesses,  awarded  her 
$2,300.  Street  railway  companies  cannot  afford  to  let 
the  fat  men  stand,  however  they  may  disregard  the  com- 
fort of  the  thin  ones. 

XXX 

At  the  creation  of  the  world  two  great  lights  were 
made,  the  greater  light  to  rule  the  day,  and  the  lesser 
light  to  rule  the  night.  But  there  is  no  night  for  the 
lesser  light  to  rule  in  the  Yukon  at  present.  A  corre- 
spondent writing  from  Fort  Selkirk  on  the  29th  ultimo, 
writes  :  "  It  is  now  11  p.  m.  and  I  can  see  to  write 
without  a  candle.  We  have  daylight  twenty-three  hours 
of  the  twenty-four."  It  is  somewhat  contusing  to  con- 
template this  nightless,  night-capless,  nightmareless 
existence  in  the  golden  north,  and  we  find  ourselves 
unable  to  determine  whether  its  manifest  advantages 
would  counter-balance  its  disadvantages  if  such  condi- 
tions of  everlasting  light  prevailed  in  Montreal  at  this 
season  of  the  year.  It  might  lessen  the  woik  of  the 
City  Recorder,  but  it  would  certainly  reduce  the  revenue 
of  the  gas  and  electric  light  companies. —  Insurance 
Chronicle. 

XXX 

A  GENTLEMAN  who  recently  returned  from  Sault  Ste. 
Marie  has  told  me  something  about  the  wonderful  pro- 
gress which  that  town  is  making,  and  which  is  in  a 
large  measure  due  to  the  ability  and  enterprise  of  Mr. 
Clergue,  manager  of  the  great  pulp  mills.  This  gentle- 
man, who,  by  the  way,  is  a  bachelor,  lives  in  a  house  ot 
the  block  house  type,  and  on  the  site  where  a  block- 
house once  stood.  The  first  story  of  the  building  is 
constructed  of  local  red  sandstone,  and  the  upper  stories 
of  logs  or  square  timbers.  Another  peculiarity  of  this 
residence  is  that  the  heating,  lighting  and  cooking  are 
all  done  by  electricity.  The  proprietor  being  also  the 
owner  of  the  electrical  plant  from  which  the  streets  and 
industries  of  the  town  are  lighted,  and  of  the  immense 
water  power  by  which  the  electricity  is  generated,  is  in 
a  position  to  adopt  this  method  of  heating,  the  expense  of 
which  would  be  prohibitive  in  the  case  of  persons  less 
fortunately  circumstanced.  Speaking  of  power  I  am 
reminded  that  Mr.  Clergue  is  now  developing  by  means 
of  canals  on  the  Canadian  side  80,000  horse  power,  and 
on  the  American  side  100,000  horse  power. 

XXX 

The  old  saying  that  many  a  true  word  is  spoken  in 
jest  finds  an  admirable  illustration  in  a  quotation  from 
"  Punch"  of  December  30th,  1848,  which  is  published 
in  the  London  Electrical  Engineer.  The  quotation, 
which  foreshadows  the  telephone  in  a  remarkable  man- 
ner, is  as  follows  :  "  Our  attention  has  been  directed  to 
an  article  made  of  gutta  percha  called  the  telakouphanon, 
or  speaking  trumpet,  a  contrivance  by  which  it  is  stated 
that  a  clergyman  having  three  livings  might  preach  the 
same  sermon  in  three  different  churches  at  the  same 
time.  Thus,  also,  it  would  be  in  the  power  of  Mr. 
Lumley,  during  the  approaching  of  the  holiday  time,  to 
bring  home  the  opera  to  every  lady's  drawing  room  in 
London.  Let  him  cause  to  be  constructed  at  the  back 
of  Her  Majesty's  theatre  an  apparatus  on  the  principle 
of  the  ear  of  Dionysius,  care  having  been  taken  to  ren- 
der it  a  good  ear  fpr  music.     Next,  having  obtained  an 
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Act  of  Parliament  for  the  purpose,  let  him  lay  down, 
after  the  manner  of  pipes,  a  number  of  telakouphanon, 
connected  (the  reader  will  excuse  the  apparent  vulgarism) 
with  this  ear,  and  extended  to  the  dwellings  of  all  such 
as  may  be  willing  to  pay  for  the  accommodation.  In 
this  way  our  domestic  establishments  might  be  served 
with  the  liquid  notes  of  Jenny  Lind  as  easily  as  they  are 
with  soft  water,  and  could  be  supplied  with  music  as 
readily  as  they  can  with  gas." 

XXX 

I  HAD  a  funny  experience  when  I  first  went  to  Can- 
ada," said  a  well-known  telephone  engineer  who  is  op- 
erating a  large  exchange  in  the  Province  of  Quebec. 
"As  you  know,  Quebec  is  the  headquarters  of  the 
French-Canadian,  and  in  the  eastern  part  of  the  Province 
there  are  many  people  who  speak  no  English  ;  in  fact, 
there  are  whole  towns  full  of  them.  One  day  I  had  to  go 
on  important  business  to  a  little  town  which  we  call  Ste. 
Therese.  When  I  found  my  man  there  I  found  also  that 
he  could  neither  speak  nor  understand  English,  nor  did 
I  at  that  time  know  a  word  of  the  peculiar  lingo  that 
the  'habitant'  calls  French.  What  to  do  I  did  not  know, 
as  no  interpreter  could  be  found,  and  finally,  in  despar- 
ation,  I  called  up  the  Montreal  office  and  asked  for 
somebody  who  knew  both  languages.  He  came  to  the 
telephone,  and  I  told  him  what  I  wanted  to  say  to  my 
French  friend  ;  he  repeated  it  to  him  over  the  telephone, 
received  the  reply  and  translated  it  for  me  into  English. 
In  this  way  we  maintained  a  satisfactory  conversation 
for  about  halt  an  hour,  the  interpreter  being  a  good 
many  miles  distant  from  the  two  men  for  whom  he  was 
rendering  his  services.  I  do  not  know  when  the  tele- 
phone has  ever  been  put  to  a  test  like  this  before  to 
show  what  a  polyglot  instrument  it  is." 


SPARKLESS  MAGNET  COILS. 

Bv  James  Asher. 

It  is  the  purpose  of  the  writer  to  describe  several  simple  meth- 
ods of  winding  eleetro-magnets  in  order  that  sparking  at  the  con- 
tact maker  may  be  either  entirely  suppressed  or  greatly  dimin- 
ished. The  first  method  and  the  fourth  are  my  own  ;  the  rest, 
are  not  generally  known. 

It  is  well-known  that  when  the  ordinary  winding  on  an  electro- 
magnet is  used  furious  sparking  occurs  at  the  contact  maker  at 
each  break  of  the  circuit.  Sparks  are  generated  also  at  each 
close  of  the  circuit,  but  these  sparks  are  comparatively  small. 
Sparking  at  the  contact  maker  is  due  to  the  currents  of  self-in- 
duction, or  extra  currents  in  the  wiie  which  is  wound  round  the 
core  of  the  electro-magnet.  -At  closing  the  circuits  these  currents 
oppose  the  current  from  the  battery,  but  at  breaking  the  circuit 
they  flow  in  the  same  direction  as  the  current  from  the  battery. 
These  extra  currents  are  of  considerable  tension.  The  powerful 
sparking  injures  the  contacts  of  the  contact  maker. 

First  Method. — Two  insulated  wires  of  the  same  kind  and 
length  are  wound  as  one  strand  on  the  bobbin  throughout  their 
entire  length.  The  two  ends  of  one  of  these  wires  are  firmly  fas- 
tened together.  The  two  ends  of  the  other  wire  are  connected 
with  the  contact  maker  and  the  battery  in  the  usual  manner.  The 
extra  currents  in  the  winding  which  is  connected  with  the  battery 
are  completely  annihilated  by  the  induced  currents  which  are 
generated  at  their  expense  in  the  closed  winding,  which  is  similar 
and  similarly  situated  to  the  winding  which  is  connected  with  the 
battery.     Hence  we  have  no  sparking  at  the  contact  maker. 

Second  Method. — This  was  invented  by  Carlier.  It  consists  in 
winding  the  bobbin  with  bare  copper  wire,  and  separating  each 
layer  from  the  next  by  the  thickness  of  paper.  When  currents  of 
electricity  having  low  voltage  are  employed,  the  lateral  contacts 
of  the  coils  of  wire  are  sufficiently  imperfect  to  prevent  much  loss 
of  current  from  the  battery  by  direct  flow  from  coil  to  coil,  while 
they  easily  allow  the  lateral  passage  of  the  extra  currents,  which 
are  always  of  comparatively  high  tension.  These  become  self- 
cancelled  in  passing  through  the  coils  of  bare  copper  wire.  Du 
Moncel  states  that  this  method  is  very  effective,  and  he  expresses 


his  surprise  that  it  has  not  been  more  frequently  employed.  Per- 
haps if  the  wire  were  dipped  into  very  thin  varnish  before  winding 
it  upon  the  bobbin,  we  might  use  the  magnet  in  connection  with  a 
battery  capable  of  generating  an  electric  current  of  high  voltage. 

Third  Method. — The  magnet  has  two  separate  windings  of  the 
same  length  and  of  the  same  kind  of  wire.  These  two  wires 
should  be  wound  together  as  one  strand  on  the  bobbin  through- 
out their  w-hole  length.  The  two  ends  of  one  wire  are  fastened  to 
the  terminals  of  the  battery,  consequently  there  is  a  closed  circuit 
during  the  whole  time  of  operating  the  electro-magnet.  The  two 
ends  of  the  other  wire  are  connected  with  a  circuit  closer  and  the 
battery  in  the  ordinary  manner-  The  connections  of  the  two  wires 
are  made  in  such  a  manner  that  the  current  in  the  winding  con- 
nected with  the  contact  maker  flows  rotmd  the  core  in  the  oppo- 
site direction  to  that  of  the  current  in  the  other  winding,  which  is 
unconnected  with  the  contact  maker.  The  two  equal  currents, 
passing  round  the  core  in  opposite  directions,  fail  to  develop  mag- 
netism in  the  iron  core  of  the  electro-magnet.  On  opening  the 
circuit  of  either  of  these  wires  the  core  instantly  becomes  magnet- 
ic. The  effect  on  the  core  is  directly  opposite  to  that  in  the  com- 
mon method.  V\'e  get  absolutely  no  spark  whatever  at  the  con- 
tact maker,  either  at  break  or  at  close  of  circuit,  according  to 
Professor  Silvanus  P.  Thompson. 

Fourth  Method. — Two  insulated  wires  of  the  same  kind  and  of 
the  same  length  are  wound  together  as  one  strand  on  the  bobbin. 
The  first  two  ends  of  the  wire  are  fastened  to  a  wire  which  ex- 
tends to  one  binding  screw  of  the  battery.  The  last  two  ends  of 
the  wires  are  fastened  to  a  wire  which  extends  by  way  of  the  con- 
tact maker  to  the  other  binding  screw  of  the  same  battery.  The 
extra  currents  in  the  two  windings  at  breaking  circuit  are  neutral- 
ized by  their  mutual  reactions. 

Fifth  Method. — This  was  invented  by  Billet,  and  described  by 
Du  Moncel  in  his  book  which  is  entitled  "Electricity  as  a  Motive 
Power."  Each  leg  of  the  magnet  has  two  bobbins  of  wire.  The 
two  ends  of  wire  at  the  middle  of  each  leg  of  the  electro-magnet 
are  joined  to  the  two  ends  of  wire  at  the  middle  of  the  other  leg 
of  the  electro-magnet.  The  other  two  ends  of  wire  on  one  core 
are  connected  with  one  terminal  of  the  battery  and  the  two  cor- 
responding ends  of  wire  on  the  other  core  are  connected  with  the 
other  terminal  of  the  same  battery.  A  contact  maker  is  interpos- 
ed. The  extra  currents  at  breaking  circuit  are  suppressed  by 
their  mutual  inductive  reactions.  The  extra  currents  at  closing 
circuit,  however,  are  not  destroyed  by  this  method.  Consequently 
a  small  spark  appears  at  closing  circuit. 

Sixth  Method. — This  was  invented  in  England  by  W.  Langdon- 
Davies.  Each  wire  is  wound  as  only  one  layer  and  the  ends  are 
allowed  to  slightly  project.  After  all  the  layers  have  been  wound 
the  separate  ends  on  one  bobbin  of  the  electro-magnet  are  joined 
to  a  wire  which  constitutes  one  terminal  of  a  battery,  while  the 
separate  ends  of  the  wire  on  the  other  bobbin  are  joined  to  a 
wire  which  constitutes  the  other  terminal  of  the  same  battery. 
On  interrupting  the  current  in  either  terminal  the  sparking  is  found 
to  be  weaker  than  usually  is  the  case.  The  extra  currents  in 
the  different  layers  of  wire  are  not  quite  simultaneous,  because  the 
layers  are  at  different  distances  from  the  core. 

Seventh  Method. — This  was  invented  by  an  American  named 
Paine.  After  winding  each  layer  of  wire  round  the  bobbin  a.  sheet 
of  tinfoil  is  wrapped  round  the  layer.  .At  breaking  and  at  closing 
circuit  the  extra  currents  in  the  wire  induce  currents  in  the  sheets 
of  tinfoil.  In  consequence,  sparking  at  the  contact  maker  at  each 
break  and  at  each  close  of  circuit  is  greatly  diminished. 

Eighth  Method. — A  sheet  of  copper  is  wrapped  round  the  bob- 
bin before  the  wire  if  wound  on.  At  breaking  circuit  induced  cur- 
rents are  generated  in  the  copper  sheath.  The  sparking  at 
breaking  circuit  is  considerably  weakened.  Currents  are  gener- 
ated also  in  the  sheath  at  closing  circuit.  The  sparking  at 
closing  circuit  is  weaker  than  usual.  This  method  is  believed  to 
have  been  either  invented  or  adopted  by  Mr.  Charles  F.  Brush,  of 
Cleveland,  O. 


The  Miner-Graves  Syndicate  have  under  consideration  a  project 
to  transmit  electric  power  from  Grand  Forks  to  Phoenix,    B.  C. 

The  city  engineer  of  Toronto  has  submitted  to  the  city  council 
estimates  of  the  cost  of  installing  and  operating  a  telephone  sys- 
tem. For  6,000  subscribers  he  places  the  cost  of  installation  at 
$675,000,  and  the  annual  cost  of  operating,  including  depreciation 
at  five  per  cent,  and  interest  at  j)4  per  cent.,  at  $120,000.  For  a 
system  for  10,000  subscribers  the  cost  of  installation  is  given  as 
$1 ,120,000,  and  annual  cost  of  operating  $205,000.  These  esti- 
mates are  based  upon  a  common  battery  switch-board. 
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THE  LACHINE  RAPIDS  ELECTRICAL  TRANSMISSION 

PLANT. 
In  the  Electrical  News  of  October,  1897,  there  appeared  a 
general  description  of  the  electrical  power  plant  of  the  Lachine 
Rapids  Hydraulic  &  Land  Company,  of  Montreal,  then  nearingr 
completion.  Since  that  lime  some  improvements  have  been 
made,  and  we  are  now  enabled  to  present  to  onr  readers  a  de- 
scription in  g:reaier  detail,  which  will  doubtless  be  of  interest. 

Hyoraulic  Development. — The  St.  Lawrence  river  is  divided 
by  a  long,  narrow  island  at  a  point  above  the  city  of  Montreal 
into  two  channels.  The  two  streams  taken  together  are  known 
as  the  Lachine  Rapids,  and  it  is  in  the  northern  of  the  two 
streams  that  the  power  development  has  been  made.  Parallel 
with  the  shore  there  has  been  erected  a  wing  dam  5,200  feet 
long,  of  cribwork  composed  of  12  in.  x  12  in.  timbers,  faced  with 
three  inch  plank  and  filled  with  rock.  Between  this  dam  and  the 
shore  the  distance  is  1,000  feet,  and  across  the  canal  thus  formed 


Sketch  Map,  Showini;  Limit  of  Freezing  in  the  Lachine  Rapids  Forebay. 


is  built  a  solid  masonry  dam  upon  which  is  located  the  power 
house.  The  tail  race  is  1,400  feet  wide,  and  the  forebay  or  upper 
part  of  the  channel  about  4,000  feet  long,  1,000  feet  wide  and 
13  feet  deep,  the  velocity  of  the  water  through  it  being  two  feet 
per  second.  There  is  a  system  of  booms  so  arranged  that  all 
rubbish  is  can  ied  away  by  the  three  waste  gates  in  the  main 
dam.  The  general  situation  may  be  understood  by  referring  to 
the  accompanying  map.  The  total  available  fall  varies  up  10 
about  16  feet. 

Frazil  Ice. — The  ditficulties  from  frazil  and  anchor  ice  w'ere 
in  a  large  degree  overcome  by  having  a  large  enclosed  area  of 
still  water,  which  would  freeze  over  early  in  the  winter,  making  it 
impossible  for  frazil  or  anchor  ice  to  form  under  such  cover. 
Frazil  ice  formed  in  the  rapids  above  the  enclosed  area  of  still 
water.  This  obstacle  was  met  by  the  fact  that  the  natural 
current  of  the  river,  varying  from  15  to  20  feet  per  second,  would 
be  deflected  into  the  open  river  on  meeting  the  frozen  surface 
and  would  carry  all  frazil  along  with  it.  But  during  the  winter 
of  1897-98  trouble  was  experienced  from  both  frazil  and  back- 
water. The  cause  of  the  frazil  ice  was  the  previous, 
ly  unknown  existence  of  a  reef  which  projected  past 
the  wing  dam  and  against  which  the  frazil,  in  being 
swept  onward  with  the  current,  adhered,  producing 
anchor  ice.  This  formed  a  natural  dam,  throv^'ing 
the  frazil  into  the  head  race  instead  of  carrying  it 
into  the  open  channel  beyond.  During  last  year 
improvements  were  made  which  are  said  to  have 
eliminated  all  further  troubles  from  anchor  ice.  The 
wing  dam. was  raised  and  extended  a  distance  of 
1,000  feet,  thus  enclosing  a  greater  body  of  water. 
A  pier  was  also  erected  some  7,000  feet  above  the 
power  house,  projecting  1,000  feet  from  the  river 
bank,  thereby  diverting  the  original  course  of  the  river  and 
causing  it  to  6ow  towards  the  main  channel  and  away  from  the 
head  race.  In  addition,  sluices  have  been  left  in  the  wing  dam 
which,  should  occasion  require  it,  may  be  used  for  ridding  the 
head  race  of  any  anchor  ice  that  may  be  forced  into  it  when  the 
river  above  is  completely  blocked  with  ice.  To  overcome  the 
trouble  from  backwater  the  tail  race  was  extended  and  deepened 
and  an  extension  made  to  the  wing  dam. 

The  Power  House. — The  power  house  is  a  steel  building 
1 ,000  feet  long  by  40  feet  wide,  and  consists  of  three  dynamo 
rooms  65  x  45  feet,  and  a  similar  number  of  turbine  sheds.  The 
floor  is  of  concrete  with  I'/i  inch  slate,  the  whole  being  supported 
by  steel  beams.  The  building  is  heated  electrically,  each  room 
being  supplied  with  coil  heaters. 


Turbines. — The  hydraulic  equipment  consists  of  72  54-inch 
V^ictor  turbines,  vertical,  cylinder-gate  type,  capable  of  develop- 
ing, under  14-foot  head,  about  300  h.p.  Under  the  low  head  of 
8  feet  the  wheels  will  develop  135  h. p.  They  are  set  in  flumes, 
the  wheels  resting  on  wooden  floors  communicating  with  the  tai" 
race  by  means  of  short  steel  draft  tubes.  The  wheels  are  set  in 
sets  of  six  in  two  rows,  all  six  of  each  set  driving  by  bevelled 
gearing  a  single  shaft,  which  is  direct  coupled  to  the  revolving 
field  of  one  of  the  dynamos.  A  single  governor  controls  the 
gates  of  all  six  wheels,  the  driving  being  accomplished  by  means 
of  a  wooden  tooth  gear  on  the  wheel  shafts  meshing  with  cast 
iron  pinions  on  the  horizontal  line  shaft  which  runs  to  the  dy- 
namo. Two  types  of  governors  are  used,  the  Giessler  electro- 
mechanical governor,  built  by  the  Stillwell-Bierce  &  Smith-Vaile 
Company,  of  Dayton,  Ohio,  and  the  Lombard  governor,  manu- 
factured by  the  Lombard  Water  Wheel  Governor  Company,  of 
Boston,  Mass.  Iron  head  gates  are  placed  at  the  entrance  to 
cut  ofT  the  water  supply  in  case  of  necessity,  and 
iron  racks  prevent  debris  and  floatitig  matter  from 
being  drawn  into  the  wheels.  An  ingenious  system 
of  signals  is  used  between  the  switchboard  and  the 
governor  station  in  the  wheel  rooms,  the  invention 
of  Mr.  R.  S.  Kelsch,  superintendent  of  the  plant. 
When  a  machine  is  being  brought  into  circuit  signals 
are  exchanged  by  means  of  colored  lamps  between 
the  control  table  in  front  of  the  switchboard  and  the 
wheel  station,  these  signals  being  wired  in  such  a 
way  that  a  signal  must  always  be  repeated  back  to 
the  senders  before  it  can  be  obeyed. 

The  Generators,  Etc. — Each  battery  of  six 
wheels  is  direct  coupled  to  a  generator  of  the  three- 
phase  type,  manufactured  by  the  Canadian  General 
Electric  Company.  There  are  12  generators  in  all, 
with  revolving  fields,  forty  poles,  giving  750  kilo- 
watts at  175  r. p.m.  They  are  wound  to  deliver  99 
amperes  with  a  frequency  of  60  cycles  per  second  at  4,400  volts 
directly  to  the  transmission  lines,  no  interposition  of  step-up 
transformers  being  needed.  The  winding  is  of  the  usual  wire 
coiled  type  and  is  ranged  in  one  slot  per  pole  per  phase.  Each 
generator  is  direct  connected  to  its  jack-shaft.  All  of  the  field 
coils  are  connected  together  in  series.  The  exciters  consist  of 
six  Canadian  General  Electric  machines,  four  polar,  75  k.w. , 
150  volt,  direct  current,  compound  wound,  operated  at  660  r.p.m. 
Each  pair  of  exciters  is  driven  by  an  independently  governed 
water  wheel.  The  wheel  used  for  this  purpose  is  one  of  the  six 
300  h.p.  wheels  for  operating  the  generators,  the  last  wheel  of 
the  series  having  been  detached  from  the  generator  shaft  and 
belted  to  one  exciter.  Each  exciter  is  sufficient  to  operate  the 
whole  four  machines  in  the  dynamo  room. 

The  Sw-itch-Boards. — The  switch-board  as  at  present  in- 
stalled contains  seven  panels,  each  36x52  inches,  with  sub-panels, 
28x36  inches,  all  mounted  on  slabs  of  blue  Vermont  marble  two 
inches  thick.  The  two  outer  panels,  one  at  each  end,  are  for 
light  and  power,  there  being   two    separate   sets   of  bus-bars  for 
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Rapids  Power  House  and  in  iMontreal. 


ttiis  purpose  insulated  with  heavy  rubber  and  tested  to  10,000 
volts.  These  panels  each  contain  three  ammeters,  a  direct 
reading  voltmeter,  three  single  blade,  double-throw,  quick-break, 
high  tension  line  switches,  and  two  static  ground  protectors. 
The  next  two  panels  on  each  side  are  for  the  four  generators, 
and  each  contains  three  synchronizing  lamps,  (wo  ammeters  and 
a  field  switch.  The  center  panel  controls  the  exciter  and  contains 
three  Weston  ammeters,  a  voltmeter,  two  allernating  voltmeters, 
and  two  triple-pole,  double-throw  switches.  All  high  tension  fuses 
are  situated  on  the  back  of  the  board  and  near  the  top,  so  that  in 
case  of  a  fuse  blowing  no  damage  is  done  either  to  the  board  and 
apparatus  or  to  the  attendant.  The  back  of  the  board  is  in- 
teresting. The  bus-bars  are  of  copper  cable  covered  with  hard 
rubber  tubing  and  caps.     There  are  two  sets   of  these  bars,  and 
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any  machine  may  be  thrown  upon  either  at  will,  as  may  any  of 
the  transmission  circuits  to  the  city.  In  this  way  practically  any 
combination  of  machine  and  circuit  can  be  made.  Situated 
in  front  of  the  switch-board  is  a  marble  table  on  which  are 
placed  the  signalling  apparatus  by  which  the  switch-board 
attendant  can  give  or  receive  any  signal  necessary  between  the 
switch-board  and  the  turbine  shed.  The  regulating  device  con- 
."ists  of  the  four  field  rheostat  handles,  the  exciter  rheostats,  the 
synchronizing  switch  and  the  four  switches  for  operating  the 
emergency  switches  of  the  oil  type,  worked  by  compressed  air 
and  placed  one  in  each  generator  lead  in  the  basement  below  the 
switch-board.  The  lightning  arresters  are  of  the  Wirt  5,000 
volt  type,  connected  m  delta  between  the  three  phases.  It  is 
understood  that  it  is  the  intention  of  tne  company  to  replace  the 
present  switch-board  with  one  of  more,  elaborate  construction 
and  design. 

The  Pole  Line. — From  the  power  house  a  line  32,000  feet 
long  is  laid  to  the  main  distributing  station  at  the  corner  of 
McCord  and  Basin  streets,  in  the  city  of  Montreal.  It  consists  of 
12  three-phase  lines  of  No.  o.  B.  &  S.  bare  copper  wire, 
mounted  on  triple  petticoat  porcelain  insulators  carried  on  4x4 
inch  wooden  cross-arms,  on  steel  poles.  These  poles  are  of 
latticed  iron,  ^^  feet  long,  imbedded  six  feet  in  concrete,  founda- 
tion 2x3  feet,  and  spaced  100  feet  apart.  The  line  drop  is  14  per 
cent,  of  full  load.  The  twelve  lines  are  a'l  operated  in  parallel, 
though  they  can  be  subdivided  in  any  way  desired.  When  the 
corporation  limits  are  reached  the  wires  are  placed  undergound. 
They  converge  into  a  paper  covered  lead  armored  cable,  one 
circuit  in  each,  the  insulation  being  7-32  inch,  arid  tested  to 
withstand  15,00  volts.  They  cross  ten  feet  below  the  bed  of  the 
Lachine  canal,  and  ^2  f^^'  below  the  water  level,  in  three  inch 
cement  lined  iron  pipes,  of  which  there  are  24,  and  thence  to  the 
sub-station  not  far  distant.  At  an  intermediate  point  a  short 
line  branches  off  to  the  Cole  St.  Paul  sub-station. 

The  Sub-Stations. — The  main  sub-station,  corner  McCord 
and  Seminary  streets,  is  a  two-story  brick  structure.  From  the 
underground  conduit  running  into  the  basement  of  this  building, 
the  transmission  line  passes  to  the  high  tension  switch-board, 
and  after  passing  through  the  aluminum  line  fuse  it  reaches  the 
high  tension  switches,  then  the  step-down  transformers,  of  which 
there  are  three  of  150  k.  w.,  and  four  of  250  k.  w.,  of  the  self- 
cooling  oil  type,  one  of  the  latter  being  in  reserve.  By  these 
the  voltage  is  reduced  from  4,000  to  2,400.  There  are  also  three 
transformers  of  30  k.  w.  each,  of  the  self-cooling  oil  type,  used  as 
boosters.  The  transformers  were  built  by  the  Wagner  Electric 
Manufacturing  Company,  of  St.  Louis.  In  the  Cote  St.  Paul 
station  the  equipment  consists  ot  Manning  boilers,  Westinghouse 
engines,  two  Walker  and  two  General  Electric  synchronous 
motors,  usually  to  operate  three  125  arc  light  Wood  machines, 
which  are  at  present  run  froin  the  jack  shaft  in  the  power  house 
to  light  the  streets  of  Westmount,  one  of  the  western  suburbs  of 
Montreal. 

DISTRIBVTION. — The  method  of  distribution  will  be  understood 
by  reference  to  the  accompanying  diagram.  From  the  main  sub- 
station the  prlmar)'  distribution  is  carried  over  the  entire  city  In 
underground  conduits  containing  from  8  to  63  ducts  of  3-inch 
cement  lined  iron  pipe.  In  which  three  phase  wires  varying  from 
No.  3  to  0000  B.  &  S.  are  placed,  each  in  a  paper  insulated  lead 
armored  cable  manufactured  b)-  the  National  Conduit  &  Cable 
Company,  of  New  York.  The  manholes  in  the  street  are  each 
covered  with  a  heavy  iron  cover.  Ventilation  is  mamtained  by 
running  pipes  to  the  street  pole.  Cables  are  carried  above  ground 
from  the  conduits  for  the  ordinary  overhead  distribution  to  feed 
areas  of  half  a  mile  radius.  The  main  sub-station  supplies  twenty 
2,400  volt  distributing  circuits  throughout  the  city,  and  also 
supplies  one  4,000  volt  circuit  to  the  Imperial  &  Electric  Power 
Company's  station  in  the  eastern  end  of  the  city,  where  the 
current  is  used  to  operate  synchronous  motors  driving  the 
electric  light  machinery,  and  two  circuits  to  the  station  of  the 
Standard  Electric  Light  &  Power  Company,  where  one  is  trans- 
formed to  operate  two  rotary  converters  feeding  a  500  volt,  three 
wire,  direct  current  motor  circuit  in  the  business  portion  of  the 
city,  while  the  other  operates  a  synchronous  motor  for  driving 
arc  lighting  and  other  dynamos.  These  4,000  volt  lines  are 
tested  at  the  sub-station  through  two  sets  of  30  kilowatts  trans- 
formers in  parallel  with  one  another,  but  in  series  with  the  line. 
On  account  of  the  extensive  nature  of  the  city,  and  the  many 
trees  it  contains,  the  secondary  net  work  is  of  unusual  size.  It  is 
maintained  at  no  volts,  and  small  inductljn  motors  are  fed  at 
this  pressure,  the  larger  ones  generally  employing  the  2,000 
volts  current  of  the  intermediate  distribution. 


Reserve. — To  provide  for  accidents,  the  company  have  in- 
stalled ai  the  Cote  St.  Paul  and  Chenneville  streets  sub-stations  a 
resen'e  steam  plane  which  will  be  brought  into  use  in  case  the 
water  power  plant  is  compelled  from  any  cause  to  close  down. 

The  Load. — The  load  on  the  company's  system  is  about 
75,000  incandescent  lamps,  and  between  2,500  and  3,000  horse 
power  In  motors,  both  synchronous  and  induction.  The  rate  for 
lighting  is  ,34^  of  a  cent  per  sixteen  c.  p.  lamp-hour,  with  a  dis- 
count of  20  per  cent,  for  prompt  payment.  For  large  consumers 
under  contract  the  rate  is  reduced  to  yi  cent  per  lamp  hour  ; 
this  corresponds  to  9.4  and  7.8  cents  per  k.  w.  hour  respectively, 
four  watt  lamps  being  used.  The  rate  for  power  varies  from  $Sc 
per  horse  power  per  year  to  $;^2  per  horse  power  for  large 
machines. 


THE  REASON  WHY  SOME  BELTS  DO  NOT  GIVE 
BETTER  SATISFACTION. 

Bv  E.  H.  Newto.v. 

We  often  hear  this  or  that  particular  brand  of  belting  con- 
demned because  it  did  not  give  satisfaction.  Some  men  prefer 
leather  for  all  purposes,  while  others  are  partial  to  some  other 
kind.  If  we  study  the  conditions  under  which  one  belt  will  work 
better  and  last  longer  than  another,  we  will  find  that  most  belts 
are  good  if  the  proper  judgment  was  exercised  in  their  selection 
for  the  work  they  are  intended  to  do.  The  fact  that  a  leather 
belt  will  not  last  in  a  dainp  place  or  where  it  is  exposed  to  wet 
is  no  reason  why  the  use  of  leather  belting  should  be  discouraged, 
for  under  favorable  conditions  there  is  nothing  better  than  a  good 
leather  belt.  On  the  other  hand,  if  a  rubber  belt  has  been  run 
where  oil  got  on  it,  destroying  its  good  qualities,  or  the  edge  has 
been  allowed  to  rub  against  something  until  it  is  worn  through, 
allowing  the  bell  to  separate,  or,  as  Is  too  often  the  case,  the 
belt  is  too  light  for  the  work  and  a  ginn  or  resinous  substance  is 
used  to  make  it  stick  to  the  pullej — under  such  conditions  good 
results  will  never  follow,  for  1  know  of  no  better  way  to  destroy  ' 
the  life  of  a  rubber  belt  than  to  use  oil  or  gum  on  it.  I  have  seen 
the  rubber  peel  clean  off  the  inside  of  belts  and  stick  to  the 
pulleys  by  the  use  of  resin  and  oil.  In  many  mills  incompetence 
does  more  to  destroy  the  belt  than  the  work  if  it  was  properly 
adjusted  and  cared  for. 

I  once  knew  a  man  to  use  up  five  leather  belts  in  succession  in 
one  season,  where  water  was  allowed  to  get  on  them.  The  next 
season  a  rubber  belt  was  put  on  the  same  place  and  covered  so 
that  it  was  kept  dry,  and  at  the  end  of  the  season  it  was  nearly 
as  good  as  new.  Had  this  precaution  been  taken  when  the  fipst 
leather  belt  was  put  on,  the  result  would  have  been  equally  satis- 
factory. 

Much  care  should  be  exercised  in  selecting  belts  heavy  enough 
to  transmit  sufficient  power  without  being  run  too  tight.  If  a 
wide  belt  cannot  be  used  and  a  nari-ow  one  is  not  able  to  do  the 
work,  increase  the  diameter  of  the  pulleys  proportionately  and 
you  will  overcome  the  difficulty.  When  a  thick  belt  is  run  at 
high  speed  over  a  very  small  pulley  with  unfavorable  results,  if  a 
wider  and  thinner  belt  cannot  be  used,  Increase  the  pulleys  also, 
and  note  the  Improvement. 

The  lacing,  has  quite  a  lot  to  do  with  the  life  of  a  belt,  as  when 
a  belt  is  not  properly  laced  the  holes  soon  tear  out,  destroying 
the  belt.  I  lace  in  three  different  ways  for  three  different  kinds 
of  belt,  namely,  very  thick,  medium  to  thin,  and  cross  belts. 
Thick  belts,  being  usually  run  on  large  pulleys,  work  well  with 
the  straight  lace.  Thin  belts  on  smaller  pulleys  work  best  with 
what  I  call  the  interwoven  lace,  as  laced  In  this  way  the  holes 
never  tear  out.  But  for  a  cross  belt,  rubber  or  leather,  I  prefer 
the  lacing  known  as  the  "boot-leg,"  as  the  lace  cannot  wear 
when  the  belt  rubs  together,  and  laced  in  this  way  any  cross 
belt  will  work  well. 


A  company  has  been  formed  at  New  Denver,  B.  C,  to  light 
the  villages  of  New  Denver  and  Silverton  by   electricity. 

.According  to  the  coroner's  jury,  an  electric  shock,  due  to  a  de- 
fective transformer,  caused  the  death  of  Mr.  H.  B.  Davidson,  man- 
ager of  the  electric  company  at  Selkirk,  Man.  The  verdicl;Con- 
cludes:  "We  are  of  the  opinion  that  to  avoid  contact  with  the  ground 
by  any  person  or  persons,  that  floors  of  the  electric  station  should  be 
insulated  in  the  pump  rooms  and  around  the  dynamos  and  switch- 
boards, and  that  vulcanized  sockets  only  be  used  in  damp  places,  all 
machinery  duly  safeguarded  by  railings  and  other  protection,  and 
that  for  the  protection  of  the  public,  a  government  inspector  of 
electric  light  and  power  houses  should  be  appointed,  and  all 
electric  appliances  tested." 
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EXHIBITS   AT    THE  C  E.  A.  CONVENTION. 

We  publish  in  this  number  two  views  of  the  principle 
exhibit  at  the  convention  ot  the  Canadian  Electrical 
Association  held  recently  in  Kingston.  This  is  the  first 
year  in  which  exhibits  were  made  under  the  auspices  of 
the  Association.  Unfortunately,  when  it  was  decided 
that  an  exhibit  of  electrical  apparatus  should  form  a 
feature  of  the  convention,  the  time  was  very  limited  for 
manufacturers  to  prepare  their  exhibits,  and  a  number 
who  intended  to  exhibit,  and  no  doubt  will  in  the 
future  do  justice  to  their  apparatus  and  supplies,  were 
prevented  on  account  of  the  season  of  the  year  from 
making  an  exhibit. 

The  Packard    Electric    Company,   of  St.   Catharines, 


spray  being  ten  feet  above  the  floor.  This  was  strictly 
an  electric  fountain  of  the  rustic  type,  which,  together 
with  the  plants  and  vines  by  which  it  was  surrounded 
and  covered,  produced  a  very  artistic  effect,  as  under- 
neath the  water  shone  the  radiance  of  100  green  lamps. 
Probably  the  most  interesting  part  of  the  exhibit  was 
that  of  the  new  type  "E"  Scheeffer  recording  watt- 
meter for  alternating  current.  This  exhibit  involved  a 
number  of  instruments  and  was  so  arranged  that  an  in- 
ductive and  non-inductive  load  could  be  thrown  instant- 
ly upon  the  meter  which  was  being  tested.  Upon  induc- 
tive loads,  by  means  of  a  Stillwell  regulator,  the  power 
factor  could  be  varied  from  .30  to  .90.  Then  the  same 
load  in  watts  upon  incandescent  lamps  could  be  thrown 
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made  a  special  effort,  and  in  conjunction  with  their  al- 
lied interests,  consisting  of  Mr.  R.  E.  T.  Pringle,  of 
Montreal,  The  C.  P.  Company,  of  St.  Catharines,  and 
the  Hamilton  Electric  Supply  &  Construction  Co.,  of 
Hamilton,  had  a  handsome  exhibit  of  the  various  appar- 
atus and  supplies  made  and  sold  by  them.  The  exhibit, 
as  shown  in  the  illustrations,  was  arranged  in  a  square 
30  feet  x  30  feet,  with  four  entrances,  the  centre  ot  each 
side.  Uprights  at  the  entrances  and  at  each  corner  ex- 
tended 18  feet  above  the  floor.  From  the  entrances  to 
each  corner  there  was  a  broad  counter  upon  which  var- 
ious detailed  supplies,  coils  of  transformers,  and  meters, 
were  exhibited.  Within  the  exhibit  were  several  sum- 
mer couches,  easy  chairs,  and  various  kinds  of  refresh- 
ments for  the  inner  man.  In  the  centre  of  the  exhibit 
was  a  fountain  eight  feet  in  diameter    at  the    base,   the 


upon  the  meter  and  readings  taken.  The  meter  was 
of  small  capacity,  being  the  10  ampere,  and  notwith- 
standing the  small  size  involved,  the  results  by  actual 
test  showed  the  meter  to  be  correct  within  one-half  of 
'one  per  cent,  upon  the  two  loads  with  the  varying  pow- 
er factor,  as  above  stated.  Several  managers  of  prom- 
inent central  stations  in  Canada  took  pleasure  in  mak- 
ing personal  readings,  and  apparently  the  type  "E" 
Scheeffer  watt-meter  solves  the  question  of  accuracy 
upon  inductive  and  non-inductive  loads,  which  has  been 
carefully  experimented  with  and  sought  for  by  several 
of  the  larger  makers  during  the  past  two  years.  Doubt- 
less other  prominent  makers  have  succeeded  in  accom- 
plishing the  same  results,  but  this  was  the  first  actual 
test  in  Canada  exhibited  to  the  assembled  fraternity. 
Upon  another  counter  was  exhibited  the  flat,  or  pan- 


CANADlflM     ELiECTRlCMLi     NEWS 


cake  type  ot  coil,  which  the  Packard  Company  now  use 
exclusively  in  all  sizes  of  their  transformers  from  1.5 
k.w.  to  150  k.w. 

The  C.  P.  Company  exhibited  various  supplies  of  a 
hundred  and  odd  varieties  which  they  are  now  manufac- 
turings in  the  works  of  the  Packard  Company  at  St. 
Catharines. 

Arc  lamps,  both  series  and  for  direct  current,  and 
multiple  lamps  for  direct  and  alternating  current,  were 
exhibited  also  by  the  C.  P.  Company. 

In  addition  to  the  exhibit  of  the  above  mentioned 
companies,  Mr.  Frank  Martin,  of  the  Hamilton  Electric 
Light  &  Cataract  Power  Co.,  exhibited  his  register  for 
central  stations,  which  registers  the  current  in  amperes 


NEW  APPOINTMENTS  AT  THE  KINGSTON 
SCHOOL  OF  MINING. 
Several  new  appointments  have  recently  been  made  . 
in  the  Kingston  School  of  Mining.      Mr.  L.  W.  Gill,  B. 
A.  Sc,  has  been  appointed  to  the  new  chair  of  electrical  ■ 
and  mechanical  engineering.      Professor  Gill  is  a  distin- 
guished graduate  of   McGill    University.      After  gradu- 
ation he  studied  for  two  years    as    Exhibition   Research 
Scholar,  and  had  the  distinguished    honor  of  being  of- 
fered the  Scholarship  tor    a  third    year.     This  scholar- 
ship is  of  the  annual  value  of  150  pounds   sterling,   and 
is  awarded  by  Her  Majesty's  Commissioners  from  funds 
remaining  from  the  receipts  of  the   Exhibition    of  1851. 
Mr.  Gill's  work  as  research  scholar  was  carried  on  part- 
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upon  a  chart,  by  which  can  be  readily  calculated  the 
total  energy  of  the  output  of  a  central  station  tor  24 
hours.  These  charts  are  very  interesting  ;  the  register  is 
very  ingenious  and  doubtless  will  become  in  popular  use. 
A  new  enclosed  magnetic  type  of  lamp  invented  by 
Messrs.  Martin  &  Stuart,  of  Hamilton,  was  exhibited, 
and  one  illuminated  the  interior  of  the  exhibit,  being 
placed  directly  above  the  fountain.  Bunting  and  flags  of 
Great  Britain  and  the  United  States  were  plentifully 
used  and  lent  an  artistic  appearance  to  the  whole  ex- 
hibit. Two  large  flags,  one  being  the  Union  Jack  and 
one  Old  Glory,  were  entertwined  in  the  rear  of  the  ex- 
hibit as  one  entered  it  through  the  main  entrance  of  the 
City  Hall,  and  between  them  was  a  banner  with  the 
motto  "L'Union  fait  la  force."  Over  500  incandescent 
lamps  illuminated  the  exhibit  at  all  times. 


ly  at  McGill  and  partly  at  Harvard  University.  Since 
the  completion  of  this  work  he  has  been  in  the  emplov 
of  the  Westinghouse  Company,  Pittsburg. 

Dr.  John  Waddell,  B.  A.  Sc,  Ph.D.,  has  been  ap- 
pointed lecturer  on  Industrial  Chemistry,  and  Mr.  C.  R. 
Mclnnes  that  in  Applied  Mathematics. 

Mr.  A.  G.  Burrows,  M.A. ,  has  been  appointed  demon- 
strator in  Mineralogy,  and  M.  B.  Baker,  B.  A.,  in  Geol- 
ogy- 

The  Mining  Laboratory  has  been  rebuilt  so  as  to  give 
twice  the  space  for  machinery  and  a  lecture  room  and 
testing  laboratory.  The  Carruthers  Science  Hall  has 
been  improved  by  the  addition  of  a  ventilating  system, 
controlled  by  fans,  for.removing  the  foul  air  and  replac- 
ing it  with  pure  warm  air. 
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Since  1870  the  control  and  management 

Governmental  Manage-    ..■         r)'i-i.»i  i  ^  l 

mentot  Telegraphs.  °^  "^^  ^""s'^  telegraph  system  has 
been  vested  in  the  government.  The 
effectiveness  of  the  service  seems  to  leave  little  ground 
for  complaint,  but  from  a  financial  point  of  view  the  re- 
sults are  entirely  unsatisfactory  and  calculated  to  make 
other  countries  think  twice  before  adopting  the  system. 
While  the  system  was  being  conducted  as  a  private 
enterprise  it  paid  dividends  of  8  to  14  per  cent.  Since 
the  government  assumed  control,  however,  there  have 
been  large  deficits  almost  every  year.  The  shortage 
last  year  on  a  total  business  of  three  and  a  quarter 
million  pounds  amounted  to  more  than  halt  a  million 
pounds.  The  aggregate  of  these  yearly  deficits  has  now 
reached  seven  and  three-quarter  million  pounds.  The 
astonishing  feature  of  the  case  is  the  fact  that  the  volume 
of  business  and  receipts  has  largely  increased. 


An  interesting  paper  on  the  above  sub- 
Eiectncity  vs.  Gas.  ject    was    recently    presented    by    Mr. 

White,  of  Cincinnati,  before  the  Ohio 
Electric  Light  Association.  The  figures  which  he 
gives  prove  conclusively  the  advantages  of  electricity 
over  gas  for  street  illumination.  He  showed  that  in 
about  60  per  cent,  of  the  cities  of  over  25,000  inhabitants 
in  the  United  Slates  gas  had  been  entirely  discarded 
in  favor  of  electricity  for  street  lighting  purposes.  In 
the  other  40  per  cent  of  the  cities  electricity  is  used  to  a 
greater  or  less  extent  and  is  steadily  growing  in  favor. 
In  only  one  city  has  electricity  been  replaced  by  gas,  and 
it  is  said  that  the  explanation  of  this  bears  a  close  re- 
lation to  the  politics  of  the  city.  The  figures  regarding 
the  economy  of  the  two  kinds  of  illumination  are  par- 
ticularly timely,  and  show  that  electric  light  is  the 
cheaper.  The  cost  in  Chicago,  from  official  figures,  is 
$784.60  for  gas  lighting  per  mile  and  $567.45  for  elec- 
tricity, while  the  brightness  of  illumination  of  the  latter 
is  much  superior  to  that  of  the  former.  Mr.  White 
submitted  the  statement  that  one  arc  of  8qp  actual 
useful  candle  power  will  give  as  much  light  as  20 
Welsbachs  of  40  candle  power. 


The  employment  of  persons  incom- 
'XTAtefdrtrP-t^nt  to  perform   the  duties  expected 

of  them  is  an  evil  which  exists,  perhaps, 
in  a  greater  or  less  degree,  in  every  branch  of  industry, 
and  is  therefore  not  altogether  foreign  to  the  electrical 
business.  The  claim  has  been  made  that  the  manufac- 
turing companies  are  encouraging  the  employment  of 
incompetent  workmen  as  engine  and  dynamo  tenders. 
The  severe  competition  that  is  encountered  and  the 
desire  to  effect  a  sale  is  apt  to  induce  salesmen  to  lead 
thier  customers  to  underestimate  the  cost  of  attendance 
necessary  for  the  successful  and  economical  operation  of 
apparatus.  A  certain  firm  in  Toronto  who  are 
the  owners  of  an  isolated  electric  light  plant  are  said  to 
•have  engaged  to  operate  the  plant  a  cheap  and  inex- 
perienced engineer.  The  mistake  thus  made  was  soon 
discovered  and  a  competent  engineer  substituted.  It 
has  been  stated  that  the  builders  of  the  engine  were 
responsible  for  the  employment  of  the  first  engineer, 
because  they  understated  to  the  owner  the  amount  of 
skill  and  attention  that  the  plant  would  require.  The 
necessity  is  apparent  that  manufacturers  of  electrical 
and  steam  apparatus  should  guard  against  having  the 
reputation  of  their  goods  suffer  as  the  result  of  inex- 
perienced attendance.      Cheap  labor  around  an  electrical 
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or  steam  plant  invariably  means  that  the  saving 
effected  in  salaries  wiil  be  more  than  offset  by  excessive 
operating  expenses. 


Experiments  to  determine  the  effect  of 

Effect  of  Snow  on  ^    1       u  •  u  ti 

Telephone  Wires.     ^""'^  °"  telephone  Wires    have  recently 

been  mpde  by  Mr.  E.  Pierard,  a  tele- 
graph engineer  of  Belgium,  the  results  of  which  are  in- 
teresting. He  found  that  a  bronze  wire  2  mm.  in 
diameter  collected  an  ovoid  of  snow,  whose  two  axes 
were  respectively  28  mm.  and  36  mm.  The  weight  of  the 
snow  was,  roughly,  1.78  times  that  of  the  wire.  A 
smaller  wire  1.4  mm.  in  diameter  collected  an  envelope 
of  snow  4.38  times  its  own  weight.  The  result  of  this 
snow  collecting  on  the  wires  running  from  the  central 
office  in  Brussels  imposed  an  extra  weight  of  over  30 
tons  on  the  supports.  In  calculating  the  deflections 
produced  by  the  heavy  coats  of  snow  the  author  found 
that  in  many  cases  the  long  spans  were  safer  than  short 
ones.  This  was  because  the  long  spans  sagged  suffi- 
ciently to  enable  the  central  portions  to  find  additional 
supports  on  house  ridges,  etc.  \s  an  example  ot  what 
these  sags  would  be  with  the  weights  mentioned  above, 
the  author  found  that  with  a  syan  of  100  yards  there 
was  a  sag  of  four  yards,  with  a  span  of  550  yards  the 
sag  was  about  25  yards. 


At    the    annual     convention     of     the 

Biectric  Lighting     National   Association    of    Officials    of 
statistics. 

Bureaus    of     Labor    Statistics    of   the 

United  States,  held  in  Albany  in  June,  i8g6,  a  committee 
was  appointed  to  undertake  an  investigation  of  the 
private  and  municipal  ownership  ol  water,  gas  and 
electric  light  plants.  This  committee  recently  submit- 
ted the  results  of  its  investigations,  which  are  pub- 
lished as  the  fourteenth  annual  report  of  the  Commis- 
sioner of  Labor.  The  general  impression  is  that  one  of 
the  main  objects  of  the  report  was  t  j  prove  the  advan- 
tage of  municipal  as  compared  with  private  ownership. 
There  seems  no  reason  for  dissatisfaction  so  far  as  the 
abundance  of  information  in  the  report  is  concerned,  it 
being  perhaps  quite  as  complete  as  could  be  expected, 
considering  the  many  difficulties  met  with  in  gathering 
information  of  this  character.  It  is  equally  true  that 
the  results  neither  prove  nor  disprove  the  claim  that 
municipal  ownership  is  more  economical  than  private 
management.  Neither  is  it  difficult  to  discern  that  the 
compilers  of  the  report  were  partial  to  municipal 
ownership,  hence  their  statements  should,  in  our  opin- 
ion, be  discounted.  We  will  not  attempt  to  make 
deductions  from  the  numerous  tables  bearing  upon  the 
cost  and  operation  of  electric  light  plants,  this  being 
well  nigh  an  impossibility,  but  some  of  the  figures 
given  in  the  introduction  and  analysis  of  the  tables  are 
of  peculiar  interest.  It  is  shown  that  in  the  United 
States  there  ate  965  gas  plants,  of  which  but  14  are 
under  municipal  control.  The  number  of  electric  light 
plants  is  3,032,  of  which  460  are  municipal  and  2,572 
private.  The  report  covers  320  municipal  and  632 
electric  light  plants,  or  about  35  per  cent,  of  the  total 
number  in  the  United  States.  The  capacity  of  the 
electric  lighting  plants  has  been  given  by  taking  the 
rate  of  horse  power  of  the  engines  as  the  basis. 
It  is  noticeable  that  municipal  ownership  is  most 
common  in  respect  to  small  plants.  Of  those  of 
50  h.  p.  investigated  by  the  committee,  9  were 
municipal  and  6  private  ;  of  100  to  125  h.  p.,  13   were 


municipal,  and  10  private  ;  200  to  300  h.  p.,  14 
municipal,  19  private  ;  500  to  750  h.p.,  7  municipal, 
57  private;  1,000  to  1,500  h.  p.,  4  municipal,  34 
private  ;  while  of  5,000  h.p.  plants,  none  are  owned 
by  municipalities,  and  15  by  private  interests.  This 
is  also  shown  by  the  invested  capital,  320  municipal 
plants  representing  an  investment  of  $10,908,925,  and 
632  private  plants  an  investment  of  $1  13,917,815.  The 
cost  of  producing  electric  light  is  gone  into  at  some 
length.  In  this  one  of  the  largest  items  is,  of  course, 
the  salaries  and  wages  account.  This  is  divided  into 
two  sections,  that  of  salary  including  the  remuneration 
to  officers,  superintendents,  clerks,  etc.,  and  that  of 
wages  being  the  amount  paid  for  engineers,  firemen, 
dynamo  tenders,  linemen,  and  like  help.  In  seven  of 
the  groups  shown  the  average  cost  for  wages  exceeds 
that  in  the  private  plants,  while  in  eight  of  the  groups 
this  item  in  the  private  plants  is  greater  than  in  those 
municipally  controlled.  On  the  other  hand,  the  average 
cost  for  salaries  in  municipal  plants  is  smaller  in  every 
instance  than  in  private  plants,  in  some  cases  being 
less  than  one-half.  This  is,  indeed,  a  strange  anomaly, 
and  somewhat  contradictory.  It  is  in  calculations  ot 
this  sort  that  the  advocates  of  municipal  ownership 
find  ground  on  which  to  base  their  so-cal'ed  arguments. 
Municipal  electric  light  systems  are  frequently  oper- 
ated as  an  adjunct  to  other  plants,  making  it  possible 
for  those  so  inclined  to  charge  an  unjust  proportion  to 
the  cost  of  operation. 


ANCHOR  ICE  AND  ELECTRICITY. 

A  NOVEL  use  has  been  found  for  an  electrical  stove  by 
the  Water  Board  of  Marquette,  Mich.  The  stove  has 
been  put  in  the  intake  pipe  which  supplies  the  water  to 
the  city  works  from  Lake  Superior,  and  its  purpose  is 
to  keep  anchor  or  needle  ice  from  forming  on  the  sides 
of  the  pipe  and  finally  stopping  the  flow.  The  stove  is 
the  invention  of  the  superintendent  of  the  local  electri- 
cal plant.  It  is  a  resistance  coil  like  those  used  for 
heating  street  cars,  and  is  made  in  circular  form  to  fit 
within  the  intake  pipe,  the  water  passing  through  it. 
Current  is  furnished  to  the  stove  at  slightly  above  one 
hundred  volts,  and  the  plan  i=  to  keep  it  in  constant 
operation  when  weather  conditions  are  favorable  for  the 
formation  of  needle  ice.  It  is  not  necessary  that  any 
great  quantity  of  heat  should  be  generated,  a  rise  of 
two  or  three  degrees  being  sufficient  to  melt  the  ice  as 
fast  as  it  forms.  The  cost  of  the  apparatus  is  $25,  and 
this  expenditure  will  save  at  least  $100,000  for  a  new 
and  deeper  intake.  —  N.  V.   Evening   Post. 


THE  NERNST  LAMP  IN  GERMANY. 

From  a  lecture  given  by  Dr.  Nernst  in  Berlin  it  ap- 
pears that  Nernst  lamps  are  now  being  made  by  the 
Allgemeine  Elektricitats  Gesellschaft  in  25,  50  and  100 
c.  p.  sizes,  with  a  life  of  about  300  hours  and  an  effi- 
ciency of  I  )^  to  i^  watts  per  candle  power.  Experi- 
ments are  also  being  made  with  lamps  of  higher  candle 
power.  The  wholesale  manufacture  of  1 10  and  220  volt 
lamps  will  be  commenced  as  soon  as  the  new  works, 
which  are  being  erected  by  the  company  for  that  pur- 
pose, are  completed.  The  German  patent  office  has 
dismissed  all  petitions  against  the  validity  of  the  Nernst 
lamp  patents. 


The  town  of  Berlin  has  given  a  contract  to  the  Berlin  Gas  & 
Electric  Co.,  for  electric  and  gas  lighting  for  a  period  of  five 
years  from  October  1  st,  1900. 
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A  CIVIC  TELEPHONE 
SYSTEM. 

The  question  of  muni- 
cipal ownership  of  tele- 
phone systems  is  at 
present  receivino  much 
consideration.  There 
seems  to  be  a  growing 
tendency,  especially  in 
rural  districts  and  small 
towns,  to  form  local 
telephone  companies  for 
the  purpose  of  furnishing 
telephonic  communica- 
tion in  the  immediate 
vicinity  as  well  as  with 
adjacent  villages  and 
outlying  districts.  Many 
of  these  exchanges  are 
now  in  successful  opera- 
tion, especially  through- 
out the  province  of  Que- 
bec and  the  Maritime 
Provinces. 

The  town  ot  Neepawa, 
Man.,  is  one  of  the  tew 
corporations  in  western 
Canada  which  has  shown 
its  faith'  in  municipal 
ownership  of  telephones. 
The  authorities  there 
have  recently  purchased 
from  Messrs.  Ness,  Mc- 
Laren &  Bate,  the  well- 
known  manufacturers  of 
telephones  and  electrical 
supplies  of  Montreal,  a 
complete  outfit,  consist- 
ing of  a  central  exchange 
switch-board,  with  a 
capacity  fori50  subscrib 
ers,  and  150  long  dis- 
tance telephones,  all 
supplied  and  installed  by 
the  above  firm.  An  illus- 
tration of  the  switch- 
board in  actual  use  is  shown  on  this  page.  This  type  installed.  Each  telephone  may  be  grounded  separately 
of  board  is  recognized  throughout  Canada  as  the  or  a  metallicreturn  used  by  having  a  special  switch-board 
standard  instrument.  The  drop  used  is  very  neat  and  suited  for  the  purpose.  The  latter,  however,  costs 
occupies  little  room  ;  the  jack  being  placed  immediately      double  the  amount  of  the  former. 

under  the  drop  permits  of   making   up   the  switchboard  That   the    system    installed    at    Neepawa    has    given 

with  a  capacity  for  a  large  number  of  connections  in  a  eminent  satisfaction  is  shown  by  a  letter  received 
comparatively  small  space.  The  latest  styles  of  ex-  recently  from  the  authorities.  Writing  on  their  behalf, 
change  connections  are  used,  such  as  cam  levers  and  Mr.  J.  W.  Pattison,  secretary-treasurer  of  the  munici- 
push  buttons  tor  generator,  separate  "  ring  off"  drops,  pality,  says  that  "  While  at  first  you  made  up  for  us 
head  receiver  for  operator  when  required,  and  also  a  and  installed  only  100  of  your  Milde  long  distance 
special  attachment  for  night  alarm,  the  drop  in  falling  telephones,  we  have  since  had  to  order  from  you 
making  connection  with  a  local  battery  and  bell   which      several  additional  lots   of  instruments,    the   number  of 


SwiicuiiOAKD  IN  Telei'hone  Excha.nge  at  Nectawa,  Maw. 
(Installed  by  Messrs.  Ness,  McLaren  &  Bate.) 


continues  ringing  until  the  drop  is  reset.  Connections 
with  subscribers'  lines  are  all  made  at  the  rear  of  the 
board  in  a  convenient  manner,  each  line  being  attached 
to  a  binding  post  on  a  numbered  strip  so  as  to  be 
easily  available  for  reference. 


subscribers  having  increased  until  we  have  now  our 
full  complement.  The  system  is  giving  perfect  satis- 
faction." 

The    independent    telephone    idea      appears    to    be 
growing.      In    Sweden   the  telephone   system   is   under 


Aerial  lead  encased  cable  is   generally   used   for   con-  state  control,  and  it  is  said   that   there   are   more   tele- 

necting  the  switchboard   with   the   line    wires    of   sub-  phones  in  use  in  that  country  than  anywhere  else  in  the 

scribers,  the  distributing  cable  box  being  placed  on  the  world.      Throughout  the  United   States  it    has    already 

nearest  pole  and  connections  made  there  when  plant  is  assumed  large  proportions. 
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PROPOSED  ELECTRIC  RADIAL  RAILWAYS. 

For  some  time  a  system  of  electric  railways  radiating 
from  the  city  of  Toronto,  and  passing  through  the 
somewhat  thickly  settled  districts  of  Central  Ontario, 
has  been  agitated.  The  City  Council  of  Toronto 
instructed  the  Committee  on  Works  to  submit  a  report 
on  such  a  system.  This  was  done  by  Aid.  Lamb,  as 
Chairman  of  that  Committee,  in  May  last.  A  careful 
study  of  the  question  was  made  by  Aid.  Lamb,  who 
outlined  a  scheme  the  execution  of  which,  he  believes, 
will  result  in  a  great  expansion  of  the  trade  of  Toronto 
and  be  of  great  benefit  to  the  city  and  surrounding 
districts. 

The  proposed  system  consists  of  six  main  lines,  with 
four  branches,  the  route  of  which  is  shown  by  the 
accompanying  map.  The  total  mileage  of  the  proposed 
system  is  354    miles.     The  City    Engineer   of  Toronto 


teed  by  the  respective  municipalities  in  the  proportion  of 
their  assessed  values.  The  total  value  of  bonds  would 
be  equal  to  a  guaranteed  assessment  of  2^2  per  cent,  upon 
the  respective  assessed  value  of  each  municipality.  The 
interest  of  such  guaranteed  bonds  would  be  the  first 
charge  upon  the  earned  profits,  so  that  in  all  probability 
there'  would  be  no  expense  incurred  to  the  different 
municipalities  except  the  liability  of  a  guarantee. 

2.  The  city  and  townships  could  contain  control  of 
the  system  as  a  public  franchise  by  constructing  the 
tracks,  bridges,  etc.,  at  a  costof  $2,850,000,  under  the 
same  financial  basis  as  above,  and  invitmg  tenders 
under  certainUerms  and  condtitions  for  operating  the 
road,  the  contractor  supplying  all  overhead  work,  elec- 
tric plant,  cars,  etc.,  and  the  guaranteed  interest  upon 
the  municipal  bonds  to  be  the  first  charge. 

3.  The  city  of  Toronto,  the  counties  or  townships 
to  combine  tor  the   purpose  of  advertising    for    tenders 


Proposed  System  of  Electric  Radial  Railways  from  Toronto. 


estimates  that  the  cost  of  constructing  the  system  would 
be  approximately  $5,000,000,  made  up  of  $2,850,000 
for  construction  of  tracks,  grading,  bridging,  etc.,  and 
$2, 150,000  for  overhead  work,  powerhouses,  machinery, 
car  barns,  equipment,  etc.  The  cost  of  supplying  power, 
the  engineer  states,  will  depend  largely  upon  the  amount 
of  water  power  available  along  the  different  routes,  and 
also  as  to  the  feasibility  of  transmitting  power  from  the 
Niagara  Peninsula. 

The  assessed  value  of  the  city  of  Toronto  is  $125,736,- 
000,  and  that  of  the  townships  through  which  it  is 
proposed  to  extend  the  radial  system  $91,578,618, 
making  a  total  assessed  value  of  $217,314,618.  The 
population  of  Toronto  is  225,000,  and  of  the  townships 
187,834. 

The  following  propositions  for  building  the  system 
have  been  made  by  Aid.  Lamb  : 

I .  That  the  city  of  Toronto,  together  with  the  townships 
to  be  benefitted,  could  jointly  build  and  equip  the  entire 
system  at  a  cost  of  $5,000,000  by  the  issue  of  bonds 
bearing  interest  at  3  per  cent.,  said  bonds  to  be  guaran- 


for  the  exclusive  privilege  ot  constructing  and  operating 
the  proposed  railways. 

A  further  step  has  )ust  been  taken  by  Aid.  Lamb,  who 
is  having  prepared  an  act  to  incorporate  the  Toronto 
and  Central  Ontario  Electric  Radial  Railways,  with  a 
capital  of  $5,000,000,  to  construct  and  operate  the  sys- 
tem in  conjunction  with  the  different  municipalities. 
He  is  said  to  have  received  positive  assurance  that  such 
a  company  could  be  financed  in  New  York  city,  but 
Canadian  capitalists  will  be 'given  the  preference. 

The  routes  as  suggested  on  the  map  are  not  final,  but 
may  be  changed  to  others  more  advantageous  or  to  suit 
the  financial  support  given  by  such  townships  as  may 
wish  to  avail  themselves  of  the  system.  An  adjunct  to 
the  scheme  is  the  extension  of  the  Metropolitan  electric 
railway  from  Thornhill  east  to  Markham,  from  the  main 
line  just  north  of  Richmond  Hill  west  to  Schomberg, 
and  from  Newmarket  north  to  Jackson's  Point. 

The  construction  of  such  a  system  of  electric  railways 
could  not  but  prove  of  great  benefit  to  the  country  dis- 
tricts. It  would  increase  the  value  of  the  farms  in  the 
several  localities  and  provide  the  farmer  with  an  easy 
means  of  getting  his  produce  to  market.  In  the  United 
States  similar  systems  are  said  to  be  operated  with  suc- 
cess and  as  a  profitable  investment  to  the  promoters 
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BANQUET  OF  STATIONARY  ENGINEERS. 
-Tfe^^nnual  banquet  of  Toronto  No.  i,  Canadian  Association  of 
Stationary  Engineers,  will  take  place  at  the  Walker  House, 
Toronto,  on  Thanksgiving  eve.,  October  17th.  Such  arrange- 
ments have  been  made  as  ensure  an  evening  of  pleasure.  The 
local  comrnittee  is  composed  of  Messrs.  G.  C.  Mooring,  president ; 
J.  W.  Marr,  secretary  ;  W.  L.  Outhwaite,  treasurer  ;  \V.  J.  Webb, 
A.  M.  Wickens,  H.  E.  Terry,  S.  Thompson,  John  Fox,  A.  Storer 
and  Jas.  Bannon.  The  tickets  are  one  dollar,  and  may  be 
obtained  from  any  member  of  the  committee. 


CHIMNEY  CONSTRUCTION.* 

Bv  E.  J.   Ph.lii. 

The  construction  of  chimneys  does  not  give  us  much  thought, 
like  many  other  things  we  have  to  deal  with,  until  we  have  to 
construct  one,  and  when  you  begin  to  look  up  facts  it  will  surprise 
you  how  little  real  information  there  is  to  be  had  on  the   subject. 

In  the  old  country,  where  there  are  many  large  chimneys  used 
for  all  purposes,  there  is  on  record  much  information  both  in 
reference  to  building,  straightening  and  taking  down.  Most  of 
the  very  high  chimneys  are  used  for  other  purposes  than  pro- 
ducing draft  to  burn  coal,  such  as  carrying  off  the  poisonous 
gases  from  chemical  works,  etc.  There  is  a  book  published 
called  "  Tall  Chimney  Construction,"  which  gives  the  general 
details  of  many  stacks  built  in  the  old  country,  and  from  these  re- 
cords you  can  make  formula  to  guide  you  in  designing  a  new  stack. 

Let  us  consider  what  is  the  proper  method  of  designing  a 
chimney  for  any  given  purpose.  The  first  question  is,  "  What  is 
the  chimney  for,  or  what  is  it  to  do  ?"  for  this  will  govern  some 
details  of  the  shell.  For  instance,  if  it  is  to  produce  draft  for 
ventilation,  it  will  not  require  to  be  lined  with  fire-brick,  nor  will 
there  be  any  benefit  in  putting  in  a  loose  lining. 

We  will  suppose  the  chimney  under  our  consideration  is  to 
induce  draft  to  burn  coal,  as  that  is  the  most  likely  duty  of  any 
chimney  that  we  will  be  connected  with. 

The  size  of  the  flue  is  the  first  dimension  you  will  require,  and 
it  will  depend  on  the  quantity  of  coal  to  be  burned  and  the  veloc- 
ity of  the  gases  up  the  shaft.  It  is  easily  understood  that  as 
chimney  powers  increase  the  dimensions  do  not  increase  propor- 
tionately. To  illustrate  this  I  will  take  some  figures  from  a 
table  in  a  reliable  work  : 

A  chimney  70  ft.  high,  30  "  diameter  =   100  h.p. 
"         "        200  ft.     "      66  in.     "  =   1000  h.p. 

That  is,  the  high  chimney  with  five  times  the  area  equals  ten 
times  the  power  ;  and  while  I  am  not  sure  that  this  proportion  is 
right,  it  seems  to  illustrate  the  way  the  formula  works.  The  only 
correct  way  is  to  calculate  the  number  of  cubic  feet  of  gas  going 
up  the  chimney  at  the  average  velocity,  and  the  area  of  this 
column  is  the  area  of  the  chimney.  The  rate  of  combustion 
depends  on  the  draft,  and  the  draft  depends  on  the  height  of  the 
chimney  and  the  temperature  of  the  gases.  The  height  of  the 
stack  is  nearly  always  determined  by  the  surroundings,  as  the 
stack  must  of  necessity  be  above  any  buildings  or  hills,  and  I 
might  say  that  the  average  stack  is  higher  than  is  necessary. 
However,  when  there  are  no  buildings  or  hills,  the  following 
formula  will  establish  the  height.    This  is  known  as  Gale's  formula  : 

I20/F\2 

=Mg) 

After  getting  the  height,  the  area  may  be   obtained    by   Kent's 

.06F. 
formula,  which  is  :     A=     , —      In  this  rule  the  effective  area  is ob- 
VH 

tained  and  is  two  inches  less  all  round  than  the  actual  area.  This 
two  inches  is  to  make  up  the  friction  of  shaft.  We  now  have 
area  of  chimney  and  height  of  it.  I  might  say  that  exper- 
ience has  shown  that  to  burn  hard  screenings  requires  175  feet 
stack,  for  buckwheat  150  feet,  and  for  soft  coal  80  to  100  feet. 
This  is  a  pretty  fair  basis  to  start  from.  We  will  suppose  our 
chimney  is,  say,  100  feet  high  and  40  square  feet  area.  It  looks 
a  simple  matter  to  construct  a  stack  having  this  information,  and 
so  it  is,  only  you  must  go  about  it  in  the  right  way.  To  continue 
your  calculations  after  getting  the  size,  you  start  at  the  top  and 
work  down.     Authorities  say  that  a  chimney  having  a   flue  over 
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five  feet  in  diameter  shall  be  i^  brick  thick  at  the  top;  from 
three  to  five  feet  in  diameter,  one  brick  ;  and  under  three  feet, 
half  a  brick.  A  chimney  five  feet  or  over  would  have  this  size 
for  the  first  25  feet  down  and  would  increase  Yz  brick  for  each  25 
feet.  This,  according  to  calculations,  is  almost  too  much.  It 
can  run  30  to  40  feet  each  stage,  but  will  depend  on  kind  of 
material,  that  is,  whether  hard  or  soft  brick,  and  whether  built 
in  cement  or  lime  ;  30  to  40  feet  will  work  with  good  material 
and  workmanship.  Having  laid  out  the  different  thicknesses  of 
wall,  and  knowing  the  batter,  which  varies  with  different  builders 
and  conditions  from  1/16  to  ^s  of  i  inch,  having  this  you  can  get  the 
weight  of  shaft  or  chimney  proper.  In  large  chimneys  it  is  usually 
specified  what  they  shall  weigh  per  cubic  foot.  After  getting 
weight  you  can  decide  how  much  bearing  surface  you  will  require 
for  the  kind  of  soil  you  have  at  the  foundation.  Various  bearing 
powers  of  soil  are  given  as  follows  :  Hard  rock,  native  bed,  100 
tons  sq.  foot  ;  clay,  dry,  4  to  6  ;  moderate  dry,  2  to  4  ;  soft,  i  to 
2  :  gravel  and  coarse  sand,  8  to  10  ;  sand  compact  and  well 
cemented,  4  to  6  ;  clean  dry  sand,  2  to  4  ;  quicksand  and  alluvial 
soils,        to  I  ton  per  square  foot. 

When  the  ground  is  soft  you  would  require  piling  or  timbering, 
and  to  spread  it  out  over  a  considerable  surface.  The  weight  in 
tons  divided  by  bearing  power  of  soil  gives  surface  required. 
Wind  pressure  is  also  an  important  factor  in  getting  the  area  of 
the  base.  I  \\\\\  not  go  into  the  rules  affecting  wind  pressure, 
but  experience  has  shown  that  at  the  base  of  shaft  proper  its 
diameter  shall  be  i/ioth  of  height  for  square  chimney,  i/ii  for 
octagon,  and  1/12  for  round.  In  considering  wind  pressure  it  is 
usually  figured  at  from  25  to  56  lbs.,  by  different  authorities. 
This  must  be  resisted  by  foundation,  as  you  can  see  that  if  (he 
chimney  rocks  over  with  wind  it  will  throw  its  entire  weight  on 
one  side  of  foundation.  In  considering  wind  pressure  it  is 
necessary  to  take  into  account  whether  chimney  is  protected  by 
buildings  or  standing  in  an  open  field.  If  the  chimney  is  built  into 
a  building,  windage  may  be  almost  disregarded  except  for  piece 
above  the  roof. 

There  has  been  a  great  deal  written  and  many  discussions  as  to 
the  merits  of  different  shaped  flues,  but  experience  and  tests  have 
shown  that  a  parallel  flue  is  the  best  or  as  good  as  any  shape. 
The  arguments  for  taper  flues  are  something  like  this,  that  the 
gases  slow  down  due  to  cooling  as  they  go  up,  and  consequently 
they  require  more  room,  and  the  flue  should  get  larger  ;  others 
say  that  the  gases  cooling  down  contract  in  volume,  and  therefore 
the  flue  should  get  smaller  so  as  to  take  the  same  shape  as  the 
column  of  gas.  Experience  has  shown  that  both  are  correct.  The 
gases  contract  and  get  smaller  and  consequently  need  less  room, 
but  they  also  slow  down  in  velocity,  due  to  their  greater 
weight  and  therefore  need  more  room.  In  this  way  they  just 
balance  up  and  require  a  parallel  flue.  Authorities  say  a  round 
parallel  flue  is  the  best  for  all  purposes,  and  the  nearest  approach 
is  the  next  best. 

The  chimney  should  be  finished  with  a  cap  of  some  material 
that  will  stand  the  weather.  I  like  cast  iron  best,  but  a  cap  can 
be  moulded  of  Portland  cement,  and  if  the  stack  is  for  smelting 
work,  of  fire  clay.  These  materials  stand  well,  and  if  there  is  a 
ladder  on  the  chimney  they  can  be  kept  in  repair.  A  ladder  should 
always  be  built  on  the  shaft,  as  it  makes  a  means  of  examining  it 
at  any  time,  and  if  repairs  are  needed  they  can  be  done  easily. 

Lightning  conductors  are  also  approved  and  disapproved  ; 
but  if  a  chimney  is  the  highest  object  in  its  vicinity  it  is  likely 
to  take  the  discharge  from  a  storm  over  it,  and  a  properly 
erected  conductor  will  carry  it  off,  although  many  stacks  are 
standing  without  any. 


The  Cayuga  Electric  Light  Company,  of  Cayuga,  Ont.,  recent- 
ly suffered  the  loss  of  their  electric  light  plant  by  fire. 

The  electrical  kitchen  is  a  feature  of  the  Paris  Exposition,  it 
being  probably  the  most  elaborate  affair  of  its  kind  ever  installed. 
Between  three  hundred  and  four  hundred  guests  have  been 
cared  for  daily.  The  mean  consumption  of  electricity  amounts 
to  about  six  cents  per  guest  per  day.  The  main  advantage  with 
the  electric  kitchen  is  the  rapidity  v\'ith  which  food  can  be  cooked 
and  the  absence  of  smoke  and  all  posssble  danger  of  fire. 
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ENGINE  ROOM  NOTES- 

W.    H.    Wakiman,  in  llie  Wood-Worker. 

It  is  always  a  g^ood  plan  to  watch  an  engine  carefully  for  loose 
pins,  setscrews  and  nuls,  for  an  ounce  of  prevention  of  accidents 
in  this  way  is  worth  several  pounds  of  cure,  after  an  engine  is 
wrecked  by  the  failure  of  a  governor  to  do  its  duty. 

Grate  bars  should  fit  the  furnace  so  as  to  prevent  waste  of 
fuel ;  but  they  should  not  be  wedged  in  so  tightly  that  when 
they  are  expanded  by  heat  they   will  be  ruined. 

Friction  clutches  and  cut-off  couplings  are  a  great  convenience 
in  a  mill  or  factory  ;  they  enable  the  operatives  to  quickly  stop  a 
line  of  shafting  in  case  an  accident  happens,  without  waiting  to 
get  word  to  the  engineer.  They  also  save  power  by  making  it 
convenient,  or  possible,  to  allow  one  or  more  lines  of  shafting  to 
remain  at  rest,  when  not  needed  for  use. 

When  selecting  hangers,  choose  those  which  will  admit  ol 
taking  out  the  shafting  without  removing  the  bolts  holding  the 
hangers  ;  in  case  of  repairs  it  may  save  much  lime  and  expense. 

When  laying  out  holes  in  belts  for  lacing,  do  not  locale  them  so 
near  together  that  the  strength  of  the  belt  will  be  seriously  im- 
paired ;  and  after  you  have  laced  it,  draw  in  extra  pieces  of 
lacing  so  that  they  will  come  between  bell  and  pulley  when  in 
use,  as  they  will  save  the  lacing  Ihat  holds  the  belt  together. 

It  is  poor  policy  to  allow  any  kind  of  packing  to  remain  in 
use  too  long,  and  especially  so  in  the  case  of  valve  stems  on 
Corliss  engines,  which  are  often  made  of  a  composition  that  is 
easily  cut  and  grooved. 

When  an  injector  has  worked  well  for  some  time,  then  de- 
clines further  service,  examine  the  feed  pipe  to  boiler  and  see 
if  il  has  become  choked  with  scale  and  sediment. 

It  is  a  good  plan  to  use  a  little  oil  on  asbestos  wicking,  when 
packing  valve  stems,  but  if  much  is  put  on  it  makes  an  unsightly 
mess  on  the  bonnets  of  nick'e-plated  radiator  valves  and  in  other 
similar  places. 

It  is  very  annoying  to  an  engineer  who  understands  his  busi- 
ness, to  find  that  as  soon  as  the  flywheel  begins  to  revolve  in 
the  morning,  or  when  starting  up  after  dinner,  some  workman  in 
the  shop  has  started  a  heavy  machine  into  operation.  As  a  rule 
these  machines  do  not  turn  out  good  work  when  running  at  a 
slow  speed  ;  but  whether  they  do  or  not,  they  should  never  be 
started  until  the  engine  has  attained  its  full  speed.  Machinery 
jn  silk  mills  and  similar  places  are  exceptions  to  this  rule,  but 
wood-working  machinery  is  not. 

Metallic  piston  rod  packing  is  a  very  good  thing  to  have, 
but  some  kinds  are  made  in  the  form  of  a  wedge,  and  if  an 
engineer  screws  the  nuts  on  the  studs  up  tightly,  he  may  get 
himself  into  trouble  ;  therefore  he  should  go  slowly  until  he  fully 
understands    the  construction  of  the  packing  in  his  stuffing  box. 

If  the  indicator  diagram  from  your  engine  shows  an  imper- 
fection for  which  you  cannot  account,  be  sure  that  the  indicator 
piston  is  well  oiled  before  losing  sleep  to  worry  over  it,  for  the 
oil  may  change  the  whole  aspect  of  affairs. 

Boiler  compounds  are  necessary  in  many  cases,  but  as  soon  as 
scale  is  removed  from  the  shell  and  tubes,  it  should  be  taken 
out  without  delay,  as   it  may  cause  the  crown  sheet  to  be  burned. 

Flange  unions  in  the  main  steam  pipe  between  the  lubricator 
and  the  cylinder  should  be  packed  with  asbestos  millboard, 
copper  gaskets,  or  some  other  substance  that  hot  oil  will  not 
dissolve. 

Where  a  jet  condenser  is  in  use,  some  of  the  exhaust  steam 
will  find  its  way  back  into  the  boiler,  after  being  condensed  and 
passing  to  the  hot  well  ;  therefore  measures  should  be  taken 
to  remove   cylinder  oil  from  it  before  it  is  condensed. 

If  the  main  belt  on  your  engine  has  run  steadily  for  years  or 
months,  and  then  begins  to  "  flop"  in  an  unreasonable  manner, 
do  not  hasten  to  saw  a  piece  out  or  the  floor  through  which  it 
runs,  nor  yet  to  cut  a  piece  out  of  the  belt,  but  apply  an  indicator 
and  see  if  the  valves  do  not  need  resetting. 

Every  pound  of  back  pressure  on  the  piston  of  an  engine 
means  another  pound  of  forward  pressure,  which  in  turn  means 
more  fuel  for  the  boiler,  hence  the  back  pressure  should  be 
reduced  to  the  lo'vest  point  possible.  This  is  what  a  condenser 
is  used  for. 


.At  the  time  of  going  to  press  the  tenders  received  for  electric 
light  and  power  plani  for  the  corporation  of  Morrlsbgrg,  Ont., 
have  not  been  made  public. 


SPARKS. 

The  Royal  Electric  Company  are  said  to  have  decided  to  close 
down  the    electric  plant    at  .-\urora,  Ont. 

Mr.  S.  Glass,  chief  engineer  of  the  Victoria  Hospital,  London, 
has  recommended  that  a  third  boiler  be  put  in. 

The  Cataract  Power  Company,  of  Hamilton,  have  put  in  a  new 
3,000  horse  power  turbine  at    their    DeCew    Falls   power   house. 

Reeve  Savage,  of  Richmond  Hill,  Ont.,  will  submit  to  the  coun- 
cil of  that  village  a  proposition  for  a  system  of  municipal  electric 
lighting. 

Mr.  Roderick  J.  Parke,  E.E.,  of  Toronto,  has  been  advised  by 
the  town  council  of  Perth,  Ont.,  of  his  appointment  as  valuator 
for  the  town. 

The  Water  Committee  of  the  Montreal  City  Council  h.is  decided 
lo  call  for  tenders  for  the  proposed  electric  motor  plant  for  the 
high  level  reservoir. 

The  ratepayers  of  .Almonte,  Ont.,  will  vole  on  a  by-law  on 
October  20th  to  raise  $30,000  by  the  issue  of  debentures  to  es- 
tablish an  electric  light  plant. 

There  is  a  deadlock  between  Messrs.  Eager  &  Sanderson  and 
the  village  council  of  Winchester,  Ont.,  over  the  price  for  electric 
lighting.  If  an  agreement  is  not  reached  the  lights  may  be  dis- 
contmued. 

The  Berlin  Furniture  Co.,  Berlin,  Ont.,  have  placed  an  order 
with  The  Electrical  Construction  Company,  of  London,  Limited, 
for  a  150  light  multipolar  dynamo  to  be  installed  in  their  new  fac- 
tory. 

Col.  Tracey,  of  Vancouver,  has  estimated  the  value  of  the 
property  of  the  Revelstoke  Water,  Power  &  Light  Company,  of 
Revelstoke,  B.C.,  at  $69,970.  The  company  asks  for  the  property 
$;6,77S- 

The  lender  of  the  Goldie  &  McCulloch  Company,  of  Gall,  for 
an  engine  and  boiler  for  the  Newmarket  electric  light  plant,  has 
been  accepted.  Plans  for  an  addition  to  the  power  house  have 
been  made. 

.Adelard  Bolduc,  of  Hull,  is  issuing  the  Hull  Electric  Company 
for  $10,000  for  the  death  of  his  son,  who  was  killed  by  an  electric 
car.  The  plaintiff  claims  that  the  car  was  running  at  a  high  rate 
of  speed  and  was  not  provided  with  a  fenJer. 

The  Electrical  Construction  Company,  of  London,  Limited,  have 
secured  ihe  contract  for  the  supply  of  a  600  light  generator,  and 
for  the  complete  wiring  of  the  new  buildings  of  the  McLaughlin 
Carriage  Co.,  Oshawa,  Ont. 

The  Standard  Light  &  Power  Company,  of  Montreal,  have  elected 
directors  as  follows  :  President,  W.  McLea  Walbank  ;  vice  presi- 
dent, J.  H.  Burland  ;  secretary,  D.  Craig;  Peter  Lyall,  S.  Finley, 
W.  S.  Evans,  L.  Henault  and  R.  Wilson  Smith. 

Mr.  E.  B.  Douglas,  president  of  the  Sault  Ste.  Marie  Pulp  & 
Paper  Company,  has  placed  before  the  councils  of  Fort  William 
and  Port  .Arthur,  Ont.,  a  proposition  to  supply  these  towns  with 
electric  light  and  power,  developed  from  the  Kakabeca  Falls. 

Negotiations  are  said  to  have  been  in  progress  for  the  purchase, 
by  an  American  syndicate,  of  the  plant  of  the  Trenton  Electric 
Company.  The  purpose  of  the  syndicate  is  said  to  be  to  largely 
increase  the  present  capacity  of  the  plant.  We  have  not  learned 
that  the  purchase  has  yet  been  consummated. 

The  Brandon  Electric  Light  Company,  of  Brandon,  Man.,  are 
making  good  progress  with  the  development  of  Ihe  power  of  the 
Little  Saskatchewan  river.  The  work  of  building  the  dam  is  Hear- 
ing completion,  and  the  power  house  has  been  commenced.  It  is 
probable  that  the  town  waterworks  will  be  operated  by  electric- 
ity. 

The  Parry  Sound  Electric  Lighl  Co.  are  remodelling  their  poiver 
house  and  putting  in  two  new  boilers  and  one  new  engine,  manu- 
factured by  the  Waterous  Engine  Co.,  of  Branlford,  and  one  75 
k.w.  monocyclic  generator.  The  plant,  when  fully  equipped,  will 
consist  of  three  water-wheels,  two  monocyclic  generators  of  75  k.w. 
each,  and  an  auxiliary  steam  plant  of  150  h.p. 

The  incandescent  oil  lamp  invented  by  Mr.  V.  L.  Emerson,  of 
Ottawa,  was  recently  given  a  test  in  that  city.  Six  16  candle 
power  electric  lights,  we  are  told,  illuminated  the  room  in  which 
the  party  of  witnesses  sat,  and  one  student  lamp,  the  globe  of 
which  was  of  about  the  size  and  appearance  of  the  ordinary  auer 
burner,  was  placed  on  the  table.  This  lighl  was  constantly  turn, 
ed  on  and  off  to  show  the  contrast  between  the  six  16  candle- 
power  electric  lights  and  the  new  invention,  and  it  is  reported 
that  the  difference  in  brilliancy  was  remarkable. 
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DYNAMO  PLANT  FOR  TELEGRAPH  WORK. 
The  C.  r.  K.  Telegraph  Company  have  installed  a  plant  of 
motor  generators  in  their  Toronto  office,  to  supply  current  to 
their  circuits.  The  plant  is  located  in  the  old  battery  room,  which 
formerly  was  filled  with  battery  stands  supporting  some  two 
thousand  cells,  all  of  which  have  been  done  away  with — the 
dynamo  room  now  occupying  about  one-quarter  of  the  space 
which  had  been  taken  up  with  battery  jars.  The  machines  con- 
sist of  twelve  Lundell  motor  generators,  manufactured  by  the 
Sprague  Electric  Company,  resting  on  two  heavy  wooden 
stringers  raised  30  inches  above  the  floor.  Connection  is  made 
by  means  of  twelve  5-conductor  cables  (one  cable  to  each 
machine)  with  the  switchboard,  consisting  of  a  slab  of  slate  on 
which  are  muonted  the  necessary  switches.  The  switchboard  is 
bolted  to  a  framework  of  angle  iron  secured  to  the  floor  and 
ceiling.  On  each  side  of  the  switchboard,  mounted  on  wooden 
cross-bars  bolted  to  the  iron  frame,  are  the  rheostats,  one  for 
each  machine  ;  above  the  switchboard  are  the  ammeter  and 
voltmeter,  of  Weston  make.  The  voltmeter  is  provided  with  a 
flexible  conducting  cord  and  wedge,  by  means  of  which  the 
voltage  of  any  circuit  can  be  taken.  By  means  of  a  double  throw 
two  pole  main  switch  connection  can  be  had  with  either  the  over, 
head  or  underground  circuits  ol  the  Toronto  Electric  Light  Co. 
In  the  circuit  between  the  main  switch  and  the  motor  sA^itches  is 
placed  a  reversing  switch,  which  is  used  on  occasions  when 
service  current  happens  to  be  reversed.  In  the  main  circuit  there 
is  also  a  regulating  rheostat  and  an  underload  switch.  On  the 
upper  part  of  the  switchboard  are  located  the  secondary  switches, 
by  which  connection  is  made  with  the  cable  leading  to  the 
operating  room,  where  the  secondary  currents  are  distributed  to 
the  wires  through  lamp  resistaiices.  The  machines  are  wound 
for  225  volts  primary,  the  secondary  ratings  being  as  tollows  : 
One  of  too  volts,  2.5  amperes  ;  two  of  30  volts,  34  amperes  . 
three  of  130  volts,  3  amperes  ;  three  of  200  volts,  2.5  amperes  . 
and  three  of  400  volts,  2.5  amperes.  It  being  necessary  to  run 
only  seven  machines  constantly,  one  machine  of  each  voltage  is 
allowed  to  remain  idle  in  reserve.  The  secondary  switches  are 
so  arranged  that  the  machines  can  be  transposed  without  in- 
terruption to  continuity  of  current  supplied  to  operating  room. 


PERSONAL. 

Mr.  Wm.  Tarlin,  late  of  Mitchell,  Ont.,  has  been  appointed 
manager  of  the  electric  light  plant  at  Palmerston,  Ont. 

Mr.  Thos.  Potter,  who  for  eleven  years  past  was  superin- 
tendent of  the  Walkerton  Light  and  Power  Co.,  has  recently 
resigned. 

Mr.  Walter  Stillwell,  head  dynamo  tender  for  the  St.  John 
Street  Railway  Company,  has  resigned,  to  accept  a  position  in 
Sydney,  C.  B. 

Mr.  Andrew  Ingram,  of  Seaforth,  has  removed  to  Kincardine, 
where  he  becomes  superintendent  of  the  electric  light  plant 
owned  by  the  town. 

It  is  announced  that  Mr.  W.  E.  Cower,  C.  E.,  of  Montreal,  wil' 
in  future  reside  in  Great  Britain  as  the  representative  there  of  the 
American  Stoker  Company. 

The  Electrical  News  recently  had  the  pleasure  of  a  call 
from  Mr.  Harvey  Hubbell,  an  extensive  manufacturer  of  brass 
machinery  screws,  of  Bridgeport,  Conn. 

Mr.  Geo.  Patterson  has  resigned  the  management  of  the 
Amherst  Electric  Light  Company,  of  Amherst,  N.  S.,  and 
purposes  spending  the  winter  at  his  home  in  Truro  to  recuperate 
his  health. 

Mr.  G.  F.  MacDonald,  city  electrician  of  Ottawa,  Ont., 
attended  the  recent  convention  of  the  Association  of  Municipal 
Electricians  held  in  Pittsburg,  Pa.  Mr.  MacDonald  was  honored 
by  being  re-elected  vice-president  of  the  association. 

It  is  with  pleasure  that  we  notice  that  Mr.  P.  McCullough,  late 
chief  electrician  for  the  Toronto  Railway  Company,  who  went 
to  England  a  few  months  ago,  has  been  appointed  assistant 
manager  o*'the  municipal  tramway  system  at  Liverpool,  England. 
Mr.  L.  W.  Gill,  B.  A.  Sc,  of  Montreal,  has  been  appointed 
lecturer  in  the  newly  appointed  chair  of  electrical  and  mechanical 
engineering  in  the  Kingston  School  of  Mining.  Mr.  Gill  is  a  gold 
medalist  of  McGill  and  will  no  doubt  fill  his  appointment  in  an 
acceptable  manner. 

Mr.  E.  J.  Philip,  who  tor  a  number  of  years  has  been  chief 
engineer  for  the  T.  Eaton  Company,  Toronto,  has  tendered  his 
resignation.     Besides    having    the    surpervision    of     the     large 


electrical    and    steam    plant,    Mr.     Philip    acted   as    mechanica 
superintendent  of  the  entire  establishment. 

Mr.  Ralph  D.  Marchand,  who  for  some  years  was  expert  for 
the  Westinghonse  Electric  and  Manufacturing  Company  in 
connection  with  the  long  distance  transmission  of  electricity 
is  reported  to  have  accepted  a  similar  appointment  with  the 
Montreal  Street  Railway  Company  and  the  Chambly  Manufac- 
turing Company. 


SPARKS. 

The  talk  of  an  electric  railway  from  Yarmouth  to  Digby,  N.S. , 
has  been  revived. 

Mr.  Edmund  Conway,  of  the  Quebec  Railway, Light  &  Power 
Company,  has  been  granted  a  patent  on  a  street  car  fender. 

Judge  McDougall  has  been  named  as  arbitrator  in  connection 
with  the  purchase  of  the  electric  light  plant  by  the  town  of  Wood- 
stock, Ont. 

The  annual  meeting  of  the  Meichants  Telephone  Company,  of 
Montreal,  was  held  in  that  city  a  few  days  ago.  The  directors 
were  re-elected. 

A  syndicate  is  negotiating  for  the  purchase  of  Lake  Park  from 
Mr  P.  P.  Salter,  with  a  view  to  improving  the  park  and  building 
an  electric  railway  to  Carleton  Place. 

The  Goderich  Engine  and  Bicycle  Company  are  now  manufac- 
turing the  Whiting  automatic  pump,  having  acquired  the  exclus- 
ive right  to  manufacture  thii  pump  in  Canada. 

Mr.  John  Patterson,  secretary  of  the  Cataract  Power  Company, 
Hamilton,  has  made  application  to  the  township  councils  of  Barton, 
Saltfleet  and  Grimsby  for  right  of  way  for  an  electric  railway. 
The  line  may  be  built  next  spring. 

The  Sarnia  Street  Railway  Company  are  asking  for  tenders  for 
ties,  poles  and  overhead  construction  in  connection  with  the  con- 
version of  the  street  railway  at  Sarnia,  Ont.,  to  an  electric  sys- 
tem. 

The  Cataract  Power  Company  and  other  Hamilton  capitalists 
have  formed  the  Patterson  Coal  &  Coke  Company,  of  Pennsyl- 
vania. A  large  tract  of  coal  lands  in  the  Pennsylvania  district 
has  been  acquired,  and  it  is  the  intention  to  bring  soft  coal  to 
Hamilton  and  establish  large  coke  ovens  adjoining  the  city. 

The  street  railway  of  St.  Thomas,  Ont.,  has  passed  into 
the  control  of  a  new  directorate,  of  which  Mr.  E.  H.  Coughall  ajid 
Mr.  J.  W.  Moyes,  the  latter  of  the  Metropolitan  Railway,  of  Tor- 
onto, are  members.  It  is  said  that  the  road  will  be  extended  to 
Port  Stanley.  The  company  have  already  running  privileges  in 
Yarmouth  and  Southwold.  Mr.  E.  H.  Coughall  will  become 
manager. 

The  Niagara,  St.  Catharines  &  Toronto  Railway  Company  have 
been  granted,  by  the  Stamford  township  council,  an  extension  of 
time  to  Msy,  igoi,  to  complete  the  Niagara  Falls,  Wesley  Park  & 
Clifton  Electric  Railway  on  Murray  street.  Mr.  Edward  Baxter 
and  others  have  applied  to  the  township  councils  for  a  franchise 
to  build  an  electric  railway  from  Chippewa  to  Falls  View,  Ont. 
Attorney  O'Brien,  of  Buffalo,  is  looking  after  the   charter. 

The  nineteenth  annual  convention  of  the  American  Street  Rail- 
way Association  will  be  held  at  Kansas  City,  commencing  on 
October  6lh.  Papers  on  the  following  subjects  will  be  read  : 
"  Double  Trt;ck  Cars  ;  How  to  Equip  Them  to  Obtain  Maximum 
Efficiency  Under  Varying  Conditions.";  "Comparisons  of  rhe 
V'arious  Systems  of  Electrical  Distribution  for  Street  Railways"; 
"Consolidation  of  Street  Railways  and  Its  Effect  Upon  the 
Public";  "The  Store  Room  and  Store  Room  Accounts" 
"  Painting,  Repainting  and  Maintenance  of  Car  Bodies.  " 

The  Sarnia  Electric  Light  &  Gas  Company  have  just  reconstruct- 
ed their  plant,  which  now  consists  of  two  boilers,  two  engines,  one 
..alternator  and  one  arc  machine.  The  smaller  engine  is  a  .single 
cylinder  of  100  h.  p.,  and  the  large  one  a  tandem  compound  of 
2,o  h.  p.,  both  of  the  automatic  cut  off  Wheelock  type,  and  belted 
to  a  new  shaft,  arranged  with  friction  clutches  in  such  a  manner 
that  either  engine  or  machine  can  be  used,  or  both.  The  main 
driving  belt  is  26  inches  in  width  and  90  feet  long.  There  is  a 
duplex  condenser,  manufactured  by  the  Northey  Company,  of 
Toronto.  The  alternator  is  a  T.  H.  machine  of  1000  lights 
capacity,  and  the  arc  machine  is  of  the  Wood  system,  capable 
of  supplying  75  1,200  c.  p.  lamps.  Both  machines  were  supplied 
by  the  Canadian  General  Electric  Company,  of  Toronto.  The 
work  of  construction  was  carried  out  under  the  supervision  of  Mr. 
Wm.  Wil'iams,  manager  and  secretary  of  the  company.  Mr.  Geo. 
Shand  is  engineer  in  charge. 
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SPARKS. 
A  Detroit  electrical  firm  has  secured  the 
contract    for  wiring  for   electric  light  the 
House  of  Refuge  at  Leamington,  Ont. 

The  Elmvale  Electric  Light  Co.,  Elm- 
vale,  Ont.,  have  just  installed  a  steam 
heater,  supplied  by  H.  \V.  Pelrie,  of 
Toronto,  and  a  steam  pump. 

The  tender  of  the  Goldie  &  McCulloch 
Company,  of  Gait,  has  been  accepted  by 
the  council  of  St.  Mary's,  Ont.,  for  furnish- 
ing engines,  boilers,  etc.,  for  the  electric 
light  plant.  Elliott  &  Clyde  will  build  the 
power  house. 

The  Wolfville  Electric  Light  &  Heat 
Company,  of  Wolfville,  X.  S.,  have  pur- 
chased water  power  privileges  on  the 
Gaspereau  river  from  Mr.  S.  P.  Benjamin. 
The  extent  of  land  involved  is  30,000 
acres  and  the  consideration  $30,000. 

The  town  of  Cayuga,  Ont.,  is  about  to 
install  an  electric  plant  to  supply  private 
and  street  lighting,  the  plant  there  having 
been  recently  destroyed  by  fire.  Mr.  H.  F. 
Strickland,  E.  E.,  of  Toronto,  is  acting  as 
consulting  engineer  for  the  corporation. 

The  by-law  to  borrow  $ro,ooo  to  extend 
he  electric  light  and    water    works    plants 


owned  bv  the  corporation  of  Newmarket, 
Ont.,  has  received  the  sanction  of  the 
Lieutenant  Governor  of  Ontario.  This 
will  remove  the  necessity  of  submitting  the 
by-law  to  the  ratepayers. 

Mr.  L.  J.  Marien,  superintendent  of  the 
Montreal  waterworks  system,  has  made  a 
report  to  the  city  council  on  the  question 
of  increasing  the  water  supply.  He  recom- 
mends that  the  sum  of  $30,000  be  appro- 
priated for  the  purpose  of  installing  two 
electric  pumps  and  the  necessary  motors 
at  the  high  level  reservoir.  He  reports 
that  the  superiority  of  electricity  over 
steam,  as  a  motive  power,  results  from  the 
inconvenience  connected  with  the  use  of 
coal,  also  that  the  saving  effected  by 
the  use  of  electric  power  would  very  soon 
reimburse  the  capital  invested. 

FOR  SALE— A  Five-Hundred  Allernaling  Westing- 
house  Dynamo  ;  one  thousand  volls.     G.  Fensom, 
Chesley,  Ont. 

Accountant  Wanted 


Experienced  Street  Railway  and  Central  Station 
A(  countant.  Give  references  and  state  salary  expected. 
Address  General   Manager, 

B.  C.  ELECTRIC  RAILWAY  CO.,  Ltd. 

Vancouver,  H.  C. 


Crocker  Improved  Turbine 

In   Horizontal   Setting,  with  Quarter  Turn   Elbow. 
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Where  the  nature  of 
the  location  will  per- 
mit its  use  this  type 
has  many  advantages. 
It  is  very  suitable  for 
direct  connection  to 
dynamos,  and  many 
are  in  operation  in 
this  class  of  service. 


Notice  how  complete  and  compact  this  arrangement  is,  and  how  easily  it 
may  be  installed.  Can  you  use  anything  of  this  kind  ?  Your  inquiries  will 
receive  prompt  attention. 

Water     Powers     examined    and    Reports     made. 
Estimates  submitted  for  Complete  Equipments. 


The   JENCKES    MACHINE   CO., 

«  Lansdowne  St.,  Sherbrooke,  Que. 


The  New  System 

OF  EDUCATION 

Electrical 
Engineering 

Mechanical,  steam,  ClvU 
and  Mining  Engineering; 
Architecture ;  Drawing ; 
Surveying ;   Chemistry ; 
Shortband  ;  Booli-keeplng 
and  English  Branches 
TAUGHT  BY  MAIL. 
Over  50  Coar»eB. 
We  have  helped  thooeandB  to  better  positions 
and  salaries.    Send  for  free  circulars,  stating 
the  subject  in  which  you  are  iotereated. 
TUB  IKTSBNATIOHiL  CORRESPUNDEHCE  SCHOOLS, 
Box   1004,  Scranton,  Pa. 


Please'mention    this   [paper'when    corre- 
sponding with  advertisers. 


'victor 


TURBINES 


OPERATING  DYNAMOS 

That  there  are  more  Victor 
use     supplying 


I 

h  Turbines 

ij  power  for    electric    generators 

I  than    any   other,    is  due   to  the 

ijl  many      points      of     superiority 

|!  possessed  by  this  Turbine. 

u 


FFATURES  m 

Hiqh  Speed.  Close  Regulation, 
Great  Capacity.   High  Efficien- 
cy,    Perfect     Cylindei     Gate, 
ateady  Motion. 
RECENT   PLANTS   INSTALLED: 
Lachine  Rapids      Hydraulic  ..V  Land 
Co.,    Montreal,    Que.,    ij,ooo    li.p.; 
Chambly  Manufacturing  Co.,   Mon- 
treal,     Que.,     20,000     h.p.;      West 
Kootenay  ''ower  &  Light  Co.,  Ross- 
land,     B.C.,    3,000   h.p.;  Dolgeville 
Electric  Light  &  Power  Co.,  Dolge- 
ville,  N.Y.;   Honk  Falls   Power  Co., 
Ellenvillt-,      N.Y.;      Hudson      River 
Power  Transmission    Co.,  Mechan- 
icsville,     N.  Y.;     Quebec     Railway, 
Light  &  Power  Co.,    Quebec,  4,000 
h.p.;      The    Ottawa    Electric    Co., 
Ottawa,  Ont.,  2,000  h.p. 

CORRESPONDENCE    SOLICITED 

THE  ■ 

Stilwell-Bierce  & 
Smitli-Vaile  Co. 

78  Lehman  Street, 
DAYTON,  OHIO,  U.  S.  A. 
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TRADE  NOTES. 

The  Jackson  Cochrane  Co.,  Berlin,  Ont.,  have  purchased  from 
the  Electrical  Construction  Company,  Limited,  of  London,  one 
75  light  multipolar  dynamo. 

Messrs.  Jack  &  Robertson,  Montreal,  Canadian  agents  for  the 
Sprague  Electric  Company,  have  recently  sent  out  to  the  trade 
Bulletin  No.  200,  descriptive  of  the  Lundell  motor  equipments  for 
printing  establishments  and  book  binderies,  and  Bulletin  No.  400, 
relating  to  the  Greenfield  flexible  steel  armored  conductors. 

The  Electrical  Construction  Company,  of  London,  Limited,  re- 
port the  following  sales  during  the  past  month  :  Ness,  McLaren 
&  Bate,  Montreal,  one  5  h.p.  bipolar  motor  ;  Oram  &  Carter, 
Kingston,  one  8  h.p.  bipolar  motor  ;  L.  Allcock,  Sault  Ste  Marie, 
one  5  h.p.  bipolar  motor  ;  The  Rohder  Plating  &  Mfg.  Company, 
Thorold,  Ont.,  one  12  h.p.  motor;  G.  E.  Matthews,  Montreal, 
three  machines  of  dififerent  sizes. 

We  are  pleased  to  learn  of  the  establishment  of  the  Canadian 
Correspondence  Schools  of  Toronto,  the  purpose  of  which  is  to 
carry  on  correspondence  instruction  by  mail,  after  the  manner  of 
the  correspondence  schools  in  the  United  States.  Among  other 
subjects,  the  schools  will  have  courses  of  instruction  in  electric 
lighting,  electrical  engineering,  stationary  steam  engineering, 
and  hydraulic  engineering.  Mr.  A.  J.  Pell  is  manager  and 
treasurer,  and  Mr.  E.  H.  Richard  superintendent    ot    instruction. 

In  honor  of  the  tenth  or  "tin"  anniversary  of  the  Canadian 
Electrical  Association,  Mr.  E.  E.  Carj-,  one  of  the  vice-presidents 
of  the  association  and  manager  of  the  Packard  Electric  Comoany, 
of  St.  Catharines,  is  sending  out  a  perpetual  calendar,  handsome- 
ly framed  in  aluminum,  which  is  the  nearest  approach  to  perma- 
nent tin  which  could  be  found  for  the  purpotie.  In  addition  to  Ihe 
calendar  the  frame  bears  on  its  face  a  thermometer,  intended, 
we  presume,  as  a  reminder  to  business  men  to  keep  cool  even  at 
the  expense  of  an  electric  fan. 

The  business  of  the  Eugene  F.  Phillips  Electrical  Works,  at 
Montreal,  has  so  increased  that  the  manufacturing  capa.^ity  of 
the  works  has  become  altogether  inadequate,  and  arrangements 
are  being  made  to  enlarge  the  factory.  For  m.iny  months  past 
the  works  have  been  operated  day  and  night.  A  number  of  im- 
provements have  been  made  in  the  plant,  which  have  assisted  the 


compan\'  in  meeting  the  demands  of  customers.  Among  other 
large  orders,  the  company  have  supplied  bare  copper  wire  to  the 
value  of  about  $40,000  for  the  Cataract  Power  Company's  sec- 
ond transmission  line  between  their  generating  station  at  DeCsw 
Falls  and  Hamilton.  The  management  of  this  rapidly  growing 
industry  is  now  in  the  hands  of  Mr.  George  H.  Olney. 

The  Canadian  Heine  Boiler  Company,  of  Toronto,  are  just  in- 
stalling two  410  h.p.  Heine  boilers  in  the  T.  Eaton  Company's  de- 
partmental store,  in  addition  to  five  boilers  of  150  h.p.  each 
already  inst.illed.  They  are  also  installing  two  410  h.p.  boilers 
for  the  Toronto  Electric  Light  Company,  in  addition  to  five 
of  250  h.p.  each  and  two  of  410  h.p.  each  previously  used 
in  operating  that  company's  plant.  This  makes  a  total 
capacity  of  3,960  h.p.  in  Heine  boilers  installed  in  these  two 
establishments.  The  Canadian  Heine  Boiler  Company  are  also 
putting  in  a  150  h.p.  boiler  for  the  Toronto  Biscuit  Company,  and 
two  250  h.p.  boilers  for  the  Gutta  Percha  &  Rubber  Company, 
who  already  have  one  of  similar  capacity  in  use.  They  have  just 
completed,  and  started  in  successful  operation,  two  boilers  of 
250  h.p.  in  Lever  Bros.'  soap  works. 


SPARKS. 

Mr.  W.  C.  Caldwell  has  purchased  a  dynamo  of  500  lights  for 
lighting  his  mill  at  Lanark,  Ont. 

The  council  of  Hespeler,  Ont.,  want  an  engineer  to  take  charge 
of  the  municipal  electric  plant. 

The  new  pole  line  of  the  Cataract  Power  Company,  from  the 
power  house  at  DeCew  Falls  to  Hamilton,  is  about  completed. 

The  Electrical  Construction  Company  of  London,  Limited,  have 
received  orders  from  their  Winnipeg  agents  for  one  15  h.p. 
multipolar  motor,  one  16  h.p.  multipolar  motor,  and  one  8  h.p. 
bipolar  motor. 

The  present  contract  for  lighting  the  streets  of  the  city  of  Montreal 
will  expire  on  December  31,  1903.  Aid.  Ames  moved  in  council 
tha'  the  Fire  Committee  be  instructed  to  prepare  specifications 
within  ninety  days  in  order  to  call  for  tenders  for  lighting  the  city 
after  the  above  date.  He  pointed  out  that  a  new  company  would 
require  two  years  in  which  to  install  the  necessary  plant.  The 
motion  carried. 


METERS 

.  .  .  MANUFACTURED  BY  THE  .  .  . 

SIEMENS  &  HALSKE  ELECTRIC  CO.  OF  AMERICA 

To  Officers  and  Managers  of  Central  Stations : 

The  Duncan  Integrating  Wattmeters,  manufactured  by  the  Siemens  &  Halske 
Electric  Company  of  America  are  constructed  after  my  design  and  under  my  personal 
supervision. 

The  great  facilities  of  this  Company  have  enabled  me  to  complete  many  improve- 
ments heretofore  contemplated  but  never  until  to-day  accomplished. 


c9h^  od. 


CANADIAN  AGENTS- 


MUNDERLOH  &  GO.    -    MONTREAL 

Write  for  Catalogue  antd  Discounts. 
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THE  SARNIA  GAS  AND  ELECTRIC  LIGHT 
COMPANY. 

As  mentioned  in  last  issue,  the  plant  of  the  Sarnia 
Gas  &  Electric  Light  Company,  at  Sarnia,  Ont.,  has 
been  reconstructed,  and  modern  appaiatus  installed. 
A  view  of  the  plant  as  rebuilt  is  shown  on  this  page. 

The  power  house  is  of  red  brick,  with  freestone 
trimmings  and  stone  foundation.      It  has   a    truss  roof. 


The  boilers,  engines,  shafting,  pulleys  and  clutches 
were  supplied  by  the  Goldie  &  McCulloch  Company, 
Limited,  of  Gait,  Ont.,  and  were  installed  by  Mr.  L. 
Ingall,  erecting  engineer  for  the  company.  The  plans 
and  specifications  of  the  foundations  for  the  machinery 
were  prepared  by  Mr.  R.  VV.  Fawcett,  of  Sarnia,  while 
the  entire  work  of  reconstruction  was  carried  out  under 
the  supervision   of  Mr.    Wm.    Williams,    manager   and 


Interior  of  Power  House,  Sarnia  Gas  and  Electric  Light  Company,  Sarnia,  Ont. 


and  is  covered  with  iron,  making  the  building  practical- 
ly fire-proof 

The  power  equipment  of  the  plant  now  consists  of 
two  large  boilers  and  two  engines  of  the  automatic  cut- 
off Wheelock  type.  The  smaller  engine  is  a  single 
cylinder  of  loo  h.p.,  and  has  been  in  use  for  sometime. 
The  new  engine  is  a  tandem  compound  of  250  h.p. 
capacity.  Both  are  belted  to  a  new  shaft  arranged 
with  friction  clutches  in  such  a  manner  that  either  en- 
gine or  machine  may  be  used,  or  both.  The  main 
driving  belt  is  26  inches  in  width  and  go  feet  in  length. 
There  is  a  duplex  condenser  furnished  by  the  Northey 
Manufacturing  Company,  of  Toronto. 

The  electrical  equipment  includes  a  T.  H.  alternator 
of  1,000  lights  capacity,  and  a  Wood  arc  machine 
capable  of  supplying  seventy-five  i.ooo  c.p.  lamps,  both 
being  supplied  by  the  Canadian  General  Electric  Com- 
pany, 


secretary  of  the  company.  The  operation  of  the  plant 
is  in  charge  of  Mr.  Geo.  Shand,  chief  engineer,  and  a 
staff  of  able  assistants. 

In  addition  to  their  electric  lighting  business,  the  Sar- 
nia Gas  &  filectric  Light  Company  will  also  supply  the 
power  tor  the  new  electric  street  railway  now  in  course 
of  construction  in  that  town.  The  plant  of  the  com- 
pany as  remodelled  is  modern  and  up-to-date  in  every 
respect,  and  should  prove  a  profitable  investment  for 
its  owners. 


The  St.  George  &  Penfield  Telephone  Company  have  elected 
M.  Eldridge  president,  H.  H.  McLean  vice-president,  and  E. 
W.  Cross  secretary-treasurer. 

In  connection  with  the  proposal  for  municipal  control  of  the 
electric  liKhi  plant  at  Kingston,  Ont.,  the  utilization  of  the  water 
power  of  some  of  the  falls  adjacent  to  Kingston  is  spoken  of. 
.\t  Kingston  Mills  400  horse  power  is  said  to  be  available,  and  at 
Jones  Fails  about  1 ,000  horse  power. 
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I    QUESTIONS  AND  ANSWERS     l 

"Reader"  asks  :  Are  both  the  motors  in  a  street  car 
always  in  use  when  the  car  is  moving,  where  series 
parallel  controllers  are  used. 

Ans. — Yes,  both  motors  are  in  use  for  practically  all 
the  time  that  the  controller  is  turned  on,  the  only  excep- 
tion being  the  few  seconds  during  which  the  connection 
is  being  changed  from  series  to  parallel.  The  current, 
whfn  the  motors  are  in  series,  goes  first  through  No.  i 
motor,  and  then  through  No.  2,  thus  the  same  identical 
current  goes  through  both  motors  ;  when  the  controller 
is  put  on  to  any  of  the  parallel  positions,  separate  cur- 
rents go  through  each  motor,  though  if  the  motors  are 
similar,  and  neither  pair  of  wheels  slip,  the  currents  will 
be  about  equal. 


service  possible  out  of  it,   please  advise    me  which  side  I 
should  put  next  the  pulley. 

Ans.  —  It  your  belt  is  to  be  single,  you  should  run  the 
flesh  or  grain  side  out,  because  the  outside  of  the  belt 
when  passing  around  the  pulleys  is  subject  to  more  or  less 
of  an  extension  strain,  over  and  above  the  strain  due 
only  to  the  load  it  is  driving  ;  whereas  the  inside  of  the 
belt  as  it  goes  over  the  pulley  is  to  a  certain  extent 
compressed  ;  obviously,  the  flesh  side  being  of  a  more 
soft  and  pliable  nature  than  the  hair  side,  is  more  suited 
to  take  the  extension  strain.  If  the  belt  is  double,  both 
sides  will  be  grain,  the  hair  sides  being  glued  together, 
so  you  will  have  no  choice  in  the  matter. 


"J.  B.,"  Montreal,  writes  :  I  have  two  direct  current 
dynamos  running  in  parallel,  driven  by  separate  engines 
in  different  rooms  ;  is  there  any  danger  of  one  of  them 
reversing  and  damaging  the  work  going  on  through 
some  other  machines  which  are  driven  by  the  same 
countershaft  ? 

Ans.  —  Wepresume  that  you  mean  in  case  either  engine 
belt  ccme  oflf  or  anything  go  wrong  with  either  engine 
which  would  cut  off  the  steam  from  it,  to  which  we 
would  answer  no  ;  there  is  not  the  slightest  danger.  If 
by  any  accident  the  power  driving  either  dynamo  should 
come  ofT,  it  would  still  continue  to  run  as  a  motor,  and 
to  revolve  in  the  same   direction. 


"Superintedent"  writes  :  We  are  having  a  good  deal 
of  trouble  in  oiir  pattern  shop  with  our  incandescent 
lamps  burning  out,  though  lots  of  lamps  are  running  for 
over  one  thoti'san'd  hours  on  other  lines  in  the  machine 
shop,  offices,  etcr.  1  have  tested  all  over,  but  cannot  find 
anything  wrong.  '";  What  would  you  suggest  ? 

Ans. — Your  trouble  is  proabably  due  to  static 
electricity,  which  generally  gives  most  trouble  in  rooms 
where  there  are  many  high  speed  belts  running  and  much 
dust  flying.  If  static  electricity  is  the  cause,  you  will 
find  a  very  fine  star  shape  crack  towards  the  bottom  of 
the  bulb,  which  is  caused  by  the  hot  filament  (which  is 
attracted  by  the  static  charge  in  the  glass)  striking  the 
glass  and  cracking  it.  The  vacuum  is  thus  destroyed, 
and  the  air  gets  into  the  bulb  and  instantly  burns  the 
filament.  The  remedy  is  the  use  of  lower  efficiency, 
slightly  higher  voltage  and  higher  candle  power  lamps. 


"C.  B.",  Halifax,  writes  :  I  have  two  lines  of  shafting 
to  be  driven  from  one  electric  motor.  Can  I  run  two 
belts  off  of  it,  or  will  I  have  to  belt  from  one  line  of 
shafting  to  another  ? 

Ans.  —  If  you  have  room  to  put  your  motor  between 
the  two  lines,  it  would  be  best  to  belt  direct  from  it  to 
each  line,  the  belts  driving  each  way  from  a  special 
pulley  having  two  crowns.  This  method  has  the 
advantage  over  the  one  in  which  a  pulley  is  used  at  each 
end  of  the  motor,  of  reducing  the  strains  on  the  bearings 
and  frame,  and  also  of  giving  freer  access  to  the  motor 
for  inspection  and  cleaning. 


"  Subscriber,"  London,  wishes  to  know  why  it  is 
that  persons  handling  a  secondary  line  (sockets)  receive 
severe  shocks,  apparently  primary  effects,  although  it  is 
impossible  to  find  any  trace  of  contact  between  primary 
and  secondary  or  secondary  and  ground  by  means  of 
50,000  ohm  well. 

Ans. — The  effect  spoken  of  is  due  to  either  :  (a)  The 
normal  secondary  voltage  ;  (b)  an  abnormal  foreign 
voltage,  which  latter  again  may  be  due  to  :  (c)  Static 
charges,  or,  (d)  a  cross  with  a  foreign  circuit,  (a)  It  must 
be  remembered  that  voltages  as  low  as  52  will  often 
give  severe  shocks  to  certain  nervous  systems  if  their 
connection  with  the  ground  be  good,  though  if  all  who 
handle  the  sockets  experience  the  same  effects  it  would 
seem  to  indicate  that  this  is  not  the  cause  of  the  trouble. 
(b)  If  there  are  no  belts  in  the  room  it  is  safe  to  say 
that  this  is  not  the  cause,  (c)  If  you  are  crossed  with 
a  line  carrying  a  voltage  higher  than  that  of  the  second- 
ary, it  will  most  probably  be  a  connection  with  the 
primary,  in  the  transformer  itself,  though  it  must  be 
borne  in  mind  that  any  test  to  discover  the  fault  should 
be  made  while  the  transformer  is  hot,  as  the  cross  may 
disappear  as  the  apparatus  cools.  It  may  also  be  that 
you  have  a  connection  with  arc  or  railway  lines  from 
*  some  other  generator  which  is  "  swinging,"  i.e.,  the 
lines  are  being  blown  or  knocked  together  at  intervals 
by  wind  or  some  moving  object.  We  would  suggest 
that  you  put  a  volt-meter  between  the  socket  and 
ground.  If  it  show  a  voltage  higher  than  that  of 
the  secondary  circuit,  and  steady,  you  may  be  certain 
that  your  cross  is  either  in  the  transformer  or  else 
in  the  wiring  of  that  particular  building,  and  should 
be  easily  discovered  by  a  visual  inspection.  If  the  volt- 
meter reading  is  unsteady  your  cross  is  swinging,  and 
as  the  secondary  system  is  not  likely  to  extend  far  from 
the  building  it  should  not  be  hard  to  find.  If  the  fore- 
going does  not  serve  to  get  you  over  the  diflficulty,  if 
you  will  write  more  fully  we  will  be  able  to  go  more  in 
detail  into  the  question. 


"  Engineer  "  says  :  We  are  putting  in  a  new  engme 
in  our  mill,  for  which  we  will  have  to  get  a  new  belt 
about  fifty    feet  long.      As  I    want  to  get  the  very    best 


PUBLICATIONS. 

The  third  edition  of  "Alternating  Current  Phenomena,"  by  Chas. 
Proteus  Steinmet?,  has  just  been  issued  by  the  Electrical  World 
«nd  Engineer,  of  New  York.  This  work  is  intended  as  an  exposi- 
tion of  the  methods  which  have  been  found  usetul  in  the  theoretical 
investigation  and  calculation  of  the  manifold  phenomena  taking 
place  in  alternating  current  circuits,  and  of  their  application  to  al- 
ternating current  apparatus.  In  the  third  edition  several  new  chap- 
ters have  been  added,  such  as  those  on  vector  representation  of 
double  frequency  quantities  as  power  and  torque,  and  on  sym- 
bolic representation  of  general  alternating  waves.  Many  chapters 
have  also  been  revised.  The  new  edition  contains  upwards  of 
five  hundred  pages,  is  amply  illustrated,  and  sells  at  four   dollars. 


On  October  17th  the  Mayor  of  Brockville,    Onl.,   on   behalf   of   the 
town,  formally  took  over  the  electric  and  gas'plants. 
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A  SUCCESSFUL  METHOD  OF  LIGHTNING 
PROTECTION. 

Readers  of  the  Electrical  News  will  be  interested 
in  particulars  of  the  somewhat  remarkable  experience 
of  the  Royal  Electric  Company  of  Montreal  in  connec- 
tion with  means  adopted  to  protect  from  light- 
ning^  their  long  distance  transmission  lines  between 
Chambly  and  Montreal.  These  lines  are  about  17  miles 
in  length  each,  of  which  i4'2  miles  is  aerial,  the  re- 
maining 2J2  miles  being  composed  of  three  sections  o' 
cable  :  the  first  section  being  about  a  mile  and  a  half 
from  the  power  house,  the  second  section  15  miles  from 
the  power  house,  and  the  third  section  leading  into  the 
sub-station  in  Montreal. 

Simultaneously  with  the  construction  of  the  pole  lines, 
the  company  strung  three  barb  wires  to  protect  the  trans- 
mission wires  from  lightning.  This  barbed  wire  light- 
ning protection  consists  of  three  double  strand  No.  12 
wire,  with  four  barbs  about  every  five  inches  apart. 
One  of  the  three  wires  is  placed  on  a  pin,  and  a  glass 
insulator  on  the  top  of  the  poles,  the  remaining  wires 
are  placed  on  ordinary  glass  pony  insulators  on  the  ends 
of  the  top  cross-arm.  Each  of  these  wires  are  connect- 
ed by  means  of  a  soldered  joint  to  the  ground  wire  run- 
ning down  the  pole,  this  ground  wire  runnmg  through 
a  one  inch  wrought  iron  pipe  8  ft.  in  length  to  the  bot- 
tom of  the  pole,  and  after  passing  through  the  pipe,  wrap- 
ped several  times  around  the  butt  of  the  pole.  The 
ground  wire  and  pipe  were  placed  on  the  pole  at  the 
time  the  poles  were  erected.  The  poles  are  go  ft. 
apart  and  the  barbed  wires  are  connected  to  a  ground 
wire  on  each  pole.  The  grounding  of  the  barbed  wire 
every  90  ft.  is  considered  one  of  the  most  important 
points  in  the  protection. 

It  was  origmally  intended  to  protect  these  transmis- 
sion lines  by  means  of  banks  of  lightning  arresters,  but 
the  lines  were  put  into  use  before  the  company  were 
able  to  procure  the  requisite  number  of  lightning  arres- 
ters. It  was  intended  in  the  event  of  a  severe  storm  to 
disconnect  the  lines  until  such  time  as  the  storm  was 
over,  in  the  meantime  operating  from  the  local  station 
in  Montreal,  it  being  considered  unwise  to  expose  the 
transmission  lines  and  cables  and  generators  connected 
thereto  to  any  possible  destructive  effect  from  lightning 
discharges  from  the  transmission  lines. 

The  first  storm  occurred  about  midnight,  when  it  was 
practically  impossible  to  transfer  the  system,  and  the 
company  was  apprehensive  that  the  cables  or  step-down 
transformers  or  generators  connected  to  the  transmission 
lines  might  be  punctured  by  destructive  discharge. 
However,  the  storm  passed,  without  any  damage  being 
done  to  the  transmission  lines.  This  seemed  to  indicate 
that  barbed  wire  was  very  good  protective  device,  and 
when  the  next  storm  occurred  it  was  thought  advisable 
to  risk  possible  damage  from  lightning,  inasmuch  as  the 
lightning  arresters  were  not  then   procurable. 

Time  passed,  and  the  entire  summer  with  the  numer- 
ous severe  storms,  had  gone  before  the  lightning  ar- 
resters were  available.  By  that  time  it  had  been  con- 
clusively proved  to  the  satisfaction  of  the  management 
that  the  barbed  wire  was  an  effective  and  efficient  light- 
ning protection.  Since  that  time  it  has  been  entirely 
relied  upon  to  protect  lines  in  lightning  storms.  As  an 
extra  precaution,  however  one  bank  of  lightning  arrest- 
ters  was  placed  at  the  power  house,  but  they  are  not 
regarded  as  necessary. 

One  particularly  severe  storm  which  occurred  caused 
a  great  deal  of  damage  to  the    company'  s   property    in 


Montreal.  Noticing  that  the  storm  was  travelling  dir- 
ectly towards  Chambly,  the  general  superintendent  put 
himself  in  communication  with  the  power  house  by 
means  of  his  private  telephone  and  kept  close  track  of 
the  storm,  which  arrived  at  Chambly,  17  miles  distant, 
about  three-quarters  of  an  hour  after  it  had  burst  over 
Montreal.  The  company's  lines  and  transformers  in 
Montreal  were  considerably  damaged,  and  two  local 
distribution  lines  at  the  Chambly  end  were  also  damaged, 
but  not  a  single  discharge  occurred  on  the  two  transmis- 
sion lines,  each  17  miles  in  length.  During  one  entire 
season,  without  any  lightning  protection  whatever  with 
the  exception  of  the  barbed  wire,  there  occurred  no  dis- 
charges from  the  34  miles  of  transmission  lines,  al- 
though during  the  summer  season  there  were  numerous 
very  severe  thunder  storms,  which  caused  considerable 
damage  on  local  lines  that  had  not  been  protected  by 
means  of  barbed  wire.  The  barbed  wire  has  been  placed 
on  glass  insulators  for  the  purpose  of  protecting  it  at 
the  points  where  it  is  supported.  One  ot  the  dangers 
to  be  apprehended  from  the  use  of  barbed  wire  is  its 
rusting  and  rubbing  to  such  an  extent  that  it  becomes 
weak  and  breaks.  The  Royal  Electric  Company  have 
not  yet  had  a  single  barbed  wire  strand  break,  but  they 
are  giving  this  phase  of  the  question  considerable  atten- 
tion. The  means  sometimes  employed  for  supporting 
barbed  wire,  that  of  connecting  it  to  the  top  of  the  poles 
or  cross-arms  by  means  of  staples,  is  thought  to  be  pro- 
ductive of   unsatisfactory  results. 

An  exchange  of  opinions  and  experience  by  central 
station  managers  on  this  important  subject  would  be 
welcomed  by  our  readers,  and  is  therefore  invited. 


MOONLIGHT  SCHEDULE  FOR  NOVEMBER. 

Day  of 
Month. 

Light. 

Extinguish. 

No.  of 
Hours. 

H.M. 

H.M. 

H.M. 

I 

P.M.   I  1.50 

A.M.     5.30 

5-4° 

3.... 

A.M.      1. 00 

"         5-3° 

430 

4 

//         2.00 

"         5-40 

3-40    ■ 

5.... 

No  Light. 

No  Light. 

6.... 

No  Light. 

No  Light. 

7.... 

No  Light. 

No  Light. 

8.    .. 

No  Light. 

No  Light. 

9..,. 

P.M.     5.15 

P.M.    8.30 

3-15 

10. . . . 

"       S-'.S 

"       9-30 

4-15 

II ... . 

"       5- '5 

„     10.30 

.S->5 

12 ...  . 

"       S-'o 

"      1 1 . 30 

6.20 

13..  .. 

■'       S-'o 

0.30 

7.20 

14.... 

"       5- 10 

A.M.      T.30 

8.20 

15. . . . 

S-io 

»          2.30 

9.20 

16.... 

"       5- 10 

"       3-.30 

10.20 

17   ... 

"       S-io 

"       4-30 

1 1.20 

18.... 

"       5-'o 

"       .S-30 

12.20 

19 

5.10 

//       6.00 

12.50 

20.  .  .  . 

"       S-'o 

,1       6.00 

12.50 

21 ...  . 

n          5.00 

II       6.00 

13.00 

22.  .  . . 

//          5.00 

,1       6.00 

13.00 

23  ■■•• 

„       S.oo 

II       6. 00 

13.00 

24.... 

.-       5.00 

//       6.00 

13.00 

25.... 

n         6. 00 

//       6.00 

12.00 

26.... 

„         7.00 

//       6.00 

1 1. 00 

27.... 

„         8.30 

//       6.00 

9  30 

28.... 

"         9-30 

"       6.10 

S.40 

29   ... 

./       10.30 

„       6.10 

7.40 

30.... 

.,       11.40 

„       6.10 

6.30 

Total 224.55 


The  Bertram  Engine  Works,  of  Toronto,  will  install  electric  light 
plants  on  new  boats  now  being  built,  and  have  given  an  order  to  the 
Canadian  General  Electric  Coitipany  for  two  25  k.w.  direct  connected 
direct  current  generators. 

By  a  vote  of  190  against  75  the  ratepayers  of  Almonte,  Ont.,  have 
just  decided  in  favor  of  raising  $30,000  for  the  establishment  of  a  munici- 
pal electric  light  plant.  A  similar  by-law  submitted  to  the  ratepayers 
one  year  ago  was  defeated  by  a  majority  of  38. 
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The   growth    of   electric    lighting    and 

Electrical  Develop-  •      »u        -t         f  m       .         1    • 

«    .     T      power  in  the  city  01  Montreal   is  aston- 
ment  in  Montreal,      r  J 

ishing.  It  is  learned  that,  during  the 
last  four  years  the  number  of  lights  in  use  in  that  city 
has  increased  from  54,000  to  100,000.  The  Royal 
Electric  Company  have  also  in  operation  over  5,000 
horse  power  in  motors.  Users  of  these  motors  have 
contracted  with  the  company  to  run  the  machines  only 
between  the  hours  of  7  a.  m.  and  4  p.  m.  Thus  the 
power  load  is  entirely  a  day  load,  and  does  not  in  any 
way  interfere  with  the  lighting  load.  Between  the 
hours  mentioned  the  day  load  averages  between  80  and 
go  per  cent,  of  the  lighting  load,  a  condition  that  is 
believed  not  to  exist  elsewhere  in  the  world. 


The  employment  of  electrical  energy 
Electricity  on  the     j-^^  agricultural  purposes   has   received 

considerable  attention  in  Europe,  and 
particularly  in  some  parts  of  Germany.  Near  Ochsen- 
furt,  in  Bavaria,  a  company  has  been  organized  for  the 
establishment  of  a  large  water  power  plant  for  the 
generation  of  electricity  to  replace  animal  power  on  the 
farms  in  the  vicinity,  the  current  to  be  distributed  from 
a  central  station  by  means  of  sub-stations.  Nearer 
home,  however,  we  find  an  application  ot  electricity 
for  agricultural  purposes  on  the  Dentonia  Park  farm  of 
Mr.  W.  E.  H.  Massey,  situated  but  a  short  distance 
from  the  city  of  Toronto.  Mr.  Massey  has  installed 
in  a  unique  power  house  an  electrical  plant  for  lighting 
and  power  purposes.  There  are  twenty-six  buildings 
on  the  farm  which  are  lighted  electrically.  The  plant 
includes  a  storage  battery  system  capable  ot  supplying 
200  lamps  for  five  hours.  It  is  the  purpose  to  operate 
the  machinery  on  the  farm  by  electric  power.  In  a 
future  issue  we  hope  to  publish  an  illustrated  descrip- 
tion of  this  plant. 


Replies  to  several  problems  pertaining 
Questions  an        ^^    steam    and    electrical    engineering 

Answers.  ^  ^ 

will  be  found  in  the  Questions  and 
Answers  Department  of  this  issue.  It  is  the  hope  of 
the  publishers  that  liberal  use  will  be  made  of  this  De- 
partment by  our  readers.  If  properly  taken  advantage 
of  it  should  prove  one  of  the  most  interesting  features 
of  the  journal.  Every  effort  will  be  made  to  give 
satisfactory  answers  to  questions  propounded.  Our 
views  will  not,  perhaps,  in  all  cases,  meet  the  approval 
ot  every  reader.  Those  who  may  differ  from  our  opin- 
ion are  offered  the  free  use  of  the  Department  to  give 
their  solution  of  any  problem.  It  is  in  the  widest  dis- 
cussion that  the  many  interesting  points  can  best  be 
brought  out  and  the  most  benefit  derived  to  the  student 
in  the  various  branches  of  engineering.  This  Depart- 
ment should  be  of  special  benefit  to  superintendents  and 
operators  of  steam  and  water  power  electric  plants,  in 
whose  da'ly  employment  incidents  are  certain  to  arise 
concerning  which  they  will  require  enlightenment.  We 
ask  the  assistance  of  our  readers  in  maintaining  and 
broadening  the  influence  of  this  Department. 


It  is  gratifying  to   learn    that    the  op- 


trical  Engineering. 


appear  to  be  enlarging  to  such  an  ex- 
tent as  to  attract  many  of  the  brightest  young  men  in 
our  leading  scientific  schools.  In  McGill  University 
this  year  there  are  thirty  fourth  year  students  in  the 
Engineering  department.     Of  this  number  eighteen,  or 
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sixty  per  cent.,  are  taking^  the  electrical  course.  The 
Electrical  department  is  now  taxed  to  its  utmost  capac- 
ty,  and,  notwithstanding-  the  great  improvements 
which  have  been  made  in  this  department  during  the 
last  five  years,  the  University  authorities  are  now  con- 
fronted with  the  problem  of  providing  still  greater 
accommodation,  both  as  regards  extra  space  and  ad- 
ditional appliances.  It  is  learned  that  a  considerable 
proportion  of  the  young  men  who  have  passed  through 
this  department  have  succeeded  in  securing  positions  of 
responsibility  and  at  satisfactory  remuneration.  Quite 
a  number  are  yearly  absorbed  by  the  electrical  manufac- 
turing companies,  while  others  have  found  positions  in 
the  United  States  where  the  demand  for  highly  trained 
men  is  much  greater  than  in  Canada.  In  this  country 
also  the  number  of  important  electrical  enterprises  is 
rapidly  increasing,  and  with  it  the  demand  for  young 
men  with  a  scientific  education. 


The  question  of   street   illumination    is 

street  Lighting  in-^  ■         ,,  ^^i-  f»u« 

Toronto  J"^    """^  sngag'fg  t"e  attention  ot  the 

city  council  of  Toronto.  For  this  pur- 
pose both  electricity  and  gas  are  now  employed.  The 
existing  contracts  expire  on  January  ist  next.  Tenders 
were  recently  invited  for  a  renewal  of  the  contract  from 
that  date.  That  the  Council  might  be  in  a  position  to 
judge  with  some  accuracy  of  the  merits  of  the  tenders 
submitted,  two  experts  were  appointed  to  report  on  the 
various  forms  ot  street  lighting  apparatus  embodied  in 
the  tenders.  There  were  submitted  for  their  investi- 
gation by  the  Toronto  Electric  Light  Company,  nine 
types  of  lamps,  three  by  the  Kitson  Hydro-Carbon 
Heating  &  Incandescent  Lighting  Company  of  Cleve- 
land, four  by  the  Carbon  Light  &  Power  Company  of 
Philadelphia,  and  three  by  the  Consumers'  Gas  Com- 
pany, of  Toronto,  in  all  nineteen  different  forms  of 
apparatus  for  street  lighting.  The  tests  were  made  in 
the  School  of  Practical  Science,  and  were  conducted 
under  conditions  similar  to  those  employed  by  a  com- 
mittee of  the  National  Electric  Light  Association  which 
reported  at  its  recent  meeting  in  Chicago.  Judging  by 
their  original  report,  the  experts  appear  to  have  made 
a  somewhat  comprehensive  investigation,  and  their 
deductions  seem  to  be  in  favor  of  the  electric  light. 
Their  task  was  not  an  easy  one,  as  there  is  no  univer- 
sally recognized  basis  of  comparison  between  different 
lamps.  The  report  shows  that  the  maximum  candle 
power  of  the  open  arc  lamp  under  the  conditions  of  the 
specifications  is  1,119,  ^'"^  ot  the  same  lamp  under 
paesent  conditions  1,674.  The  maximum  candle  power 
of  the  Kitson  lamp,  which  burns  oil,  is  given  as  907, 
while  that  of  the  hydro-carbon  vapor  lamp  and  of  the 
ordinary  gas  lamp  is  much  below  these  figures.  The 
experts  were  apparently  undecided  as  to  the  respective 
merits  of  the  electric  light,  the  Kitson  lamp  and  the 
hydro-carbon  lamp  with  special  reflector.  Following 
the  original  report,  they  submitted  to  the  Council  a 
supplementary  document.  This,  while  purporting  to 
assist  the  Council  in  their  task  of  deciding  upon  the 
most  advantageous  method  of  lighting,  is  to  our  mind 
rather  contradictory  and  misleading.  In  it  a  statement 
is  submitted  of  the  comparative  cost  of  lighting  in  the 
case  of  each  form  of  apparatus  by  two  methods  of 
comparison,  first,  the  price  of  one  candle  power,  and 
secondly,  the  annual  cost  per  mile  of  street  illuminated 
in  such  a  way  that  in  each  case  the  light  midway  be- 
tween the  lamps  would  be  the  same.     For  the  purposes 


of  this  comparison  the  experts  assumed  an  illumination 
equal  to  that  produced  by  one  candle  at  ten  feet  on  a 
surface  held  so  as  to  be  best  illuminated  at  that  point. 
In  the  first  column,  which  is  the  cost  per  candle,  that 
for  the  open  arc  lamp  is  given  as  10.71  cents,  the 
Kitson  lamp  11.08  cents,  and  the  ordinary  hydro- 
carbon lamp  89.9  cents.  Looking  at  the  second  column 
we  find  that  the  cost  per  mile  of  illumination  is  given  as 
$974  for  the  open  arc  lamp,  $789  for  the  Kitson  lamp, 
$1,387  for  the  ordinary  hydro-carbon  lamp,  and  $731 
for  the  hydro-carbon  lamp  with  special  reflector.  It 
seems  strange  that,  while  on  the  basis  of  cost  per  mile 
such  a  favorable  showing  is  made  for  the  hydro-carbon 
lamp  with  special  reflector,  the  cost  of  candle  power 
should  have  been  omitted  in  respect  to  this  particular 
type  of  apparatus  only.  The  casual  observer  would 
probably  conclude  that  on  the  basis  of  cost  per  mile  the 
hydro-carbon  lamp  was  cheaper  than  the  electric  light. 
It  is  unfair,  however,  to  calculate  on  the  basis  ot  per 
mile  of  illumination,  particularly  with  the  special 
reflector,  which  throws  most  ot  the  light  in  one 
direction,  as  most  o(  the  lights  on  the  streets  of  Toronto 
are  on  street  corners  and  diffuse  light  north,  south, 
east  and  west.  Another  peculiarity  of  the  report  is 
that  the  point  of  illumination  at  which  the  tests  were 
made  was  the  minimum  tor  the  electric  light  and 
approximately  the  maximum  for  the  gas  light.  Under 
the  method  of  estimating,  the  electric  light  at  its 
weakest  point  was  equal  to  the  gas  light,  but  at  every 
other  point  infinitely  superior.  This  extra  and  in- 
creasing light  at  every  other  point  than  the  minimum 
was  not  taken  into  account  at  all.  The  question  as  to 
which  form  of  lighting  should  be  adopted  seems  to  be 
at  once  solved  by  a  comparison  of  the  tenders  sub- 
mitted. On  account  of  lamps  being  located  at 
intersections  of  streets,  whether  the  arc  lamp  or  the  oil 
lamp  is  employed  the  same  number  of  lamps  will  be  re- 
quired. The  tender  for  renewing  the  present  contract 
for  electric  lighting,  with  a  lamp  ot  the  highest  efficiency 
of  any  submitted  to  the  experts,  is  $65.70  per  lamp  per 
year.  Calculating  on  the  basis  of  1,000  lights,  there 
would  be  a  saving  to  the  citizens  of  $25,000  per  annum 
by  the  adoption  of  the- electric  light. 


The  automobile  is  with    us,    and   with- 
The  Automobile  ^    1       i.^  ..        .  j  j 

Field  °'^'-  "0"Dt  to  Stay,  and  we  are   assured 

upon  all  hands  of  the  benefits  to  be 
derived  therefrom,  not  only  on  the  score  of  cheaper 
transportation,  but  in  the  matter  of  cleaner  streets, 
better  roads,  etc.  These  things  are  true  and  obviously 
so,  but  one  great  change  which  will  inevitably  be 
brought  about  by  the  introduction  of  the  automobile 
has  not  attracted  the  attention  it  deserves.  Up  till 
about  twelve  years  ago  passenger  transportation  in  the 
cities  was  in  the  hands  ot  the  horse-car  companies, 
while  intercommunication  between  cities  was  entirely 
by  steam.  At  the  present  steam  transportation  is  de- 
creasing for  interurban  short  distance  work,  and  its 
place  is  being  taken  by  the  electric  road;  the  old  horse- 
car  systems  for  urban  transportation  are  entirely  super- 
seded by  the  electric.  These  are  days  of  rapid  changes, 
and  another  change  will  take  place  within  the  next  few 
years  which  will  place  the  electric  urban  road  where 
the  horse-car  road  is  now.  For  city  work  the  great 
desiderata  are  rapid,  frequent,  flexible  and  cheap  ser- 
vice, and  the  present  electric  systems  have  these  advan- 
tages   over    the    older    horse-car    systems,    for    which 
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reason  the  latter  have  been  displaced.  The  demands 
for  these  advantages  to  a  more  marked  degree  are  in- 
creasing, and  that  mode  of  transportation  which  will 
fulfill  these  conditions  to  the  maximum  possible  will  in- 
evitably prevail.  In  the  automobile  we  have  something 
at  hand  which  will  give  at  least  as  frequent  and  rapid 
service,  and  will  certainly  be  more  flexible  in  meeting 
demands  than  the  present  electric  lines  tor  city  service. 
As  regards  the  cost  of  transportation,  a  little  con- 
sideration of  the  elements  which  enter  into  the  question 
will  be  necessary  to  form  a  judgment.  Assuming  that 
automobile  bus-lines  were  initiated  and  run  in  competi- 
tion with  the  electric  cars,  what  would  be  their  advan- 
tages from  the  point  of  view  of  operating  costs.  The 
largest  item  in  the  cost  of  electric  transportation  is 
generally  that  of  motormen  and  conductors.  This 
would  probably  not  be  decreased,  nor  would  car  inspec- 
tion or  repairs,  by  the  use  of  the  automobile.  The  next 
largest  item  is  the  fixed  charges  for  interest,  deprecia- 
tion, taxes,  etc.  These  depend  upon  the  investment, 
and  very  slight  consideration  will  readily  convince  the 
most  skeptical  of  the  smaller  capital  cost  of  the  auto- 
mobile. The  electric  line  has  a  station  costing  about 
$100  perh.p.,  a  permanent  way  valued  at  from  Sio,ooo 
to  $50,000  per  mile,  depending  upon  the  nature  of  the 
structure  and  whether  the  paving  is  included,  which  is 
often  the  case  ;  overhead  construction  costing  from 
$2,000  to  $10,000  per  mile  ;  cars  and  equipments  from 
$2,500  to  $4,000  each  ;  and  in  addition  probably  a 
percentage  of  receipts  is  demanded  by  the  municipality 
for  the  franchise.  The  franchise  also  has  to  be  obtain- 
ed at  frequently  great  cost  and  trouble.  Against  this, 
in  favor  of  the  automobile,  no  franchise  is  required, 
no  permanent  way,  no  overhead  construction  is  needed. 
The  busses  will  cost  no  more  than  the  cars  at  the  worst, 
and  no  station  will  be  required  unless  the  system  be 
storage  battery  automobiles,  and  if  required  will  be 
much  less  costly  than  for  the  electric  cars  both  in  total 
cost  for  the  same  traffic  and  for  operating  costs,  the 
reason  being  that  the  station  will  be  running  at  its  full 
capacity  at  all  times,  thus  requiring  a  smaller  horse 
power  of  plant  and  having  that  plant  operating  at  its 
highest  efficiency  at  all  times.  In  the  case  of  steam  or 
gasoline  machines,  no  station  whatever  would  be  re- 
quired. The  busses  would  run  upon  any  street  and 
would  never  be  blocked  by  interruption  to  the  supply 
of  power,  street  repairs,  etc.,  and  could  be  concentrated 
to  meet  sudden  demands  in  a  manner  not  approachable 
by  the  electric  cars.  Under  these  conditions  the  final 
triumph  of  the  automobile  for  city  transportation  ap- 
pears certain,  the  electric  roads  to  be  restricted  to  the 
interurban  services  where  advantages  may  be  had  of 
greater  speed  over  their  own  right  of  way  than  would 
be  permissible  in  the  case  of  an  automobile  line  tra- 
versing the  country  highways.  It  may  be  questioned 
whether  automobiles  will  be  available  for  winter  ser- 
vice in  such  places  as  Montreal  and  Quebec,  and  the 
point  will  be  well  taken  at  the  present  time,  but  those 
who  predicted  the  use  of  electric  cars  in  those  places 
ten  years  ago  were  laughed  at,  and  it  may  safely  be 
predicted  that  the  winter  difficulties  will  be  overcome 
as  were  those  of  the  electric  cars.  As  to  the  system  of 
propulsion  adopted  at  the  present  time,  it  would  appear 
that  steam  would  be  the  cheapest,  but  has  the  disad- 
vantage over  electricity  of  being  more  noisy  and  com- 
plicated, and  for  many  reasons  apart  from  cheapness 
electricity   has    the    most    to    commend    it.      A    further 


advantage  of  the  automobile  bus  line  lies  in  the  fact 
that  the  public  will  be  guaranteed  a  fair  competition 
with  consequent  reduction  in  fares,  as  no  monopoly 
can  be  granted  as  is  done  at  present.  The  automobile 
is  in  the  same  position  as  regards  the  city  business  as 
the  electric  roads  were  about  ten  years  ago,  and  the 
next  ten  may  see  as  great  a  change  in  this  regard  as 
the  last. 


Branch  office  of  the  Canadian  Electrical  Nkus. 
Imperial  Building. 

Montreal,  Xovember  blh,  1900. 

Fifty-two  volt  lamps,  and  apparatus  generally  fo  rthat  voltage, 
will,  so  far  as  Montreal  is  concerned,  ere  long  be  a  "  thing  of  the 
past."  The  Lachine  Company  serve  at  110  volts,  and  all  new 
connections  made  by  the  Royal  Company  are  at  104  volls  ;  in 
fact,  this  latter  company  are  gradually  changing  old  52  volt 
installations  over.  The  Imperial  Company  are  doing  the  same  as 
the  Royal.  This  in  many  instances  will  be  beneficial,  as  there  is 
quite  a  number  of  houses  wired  for  too  great  a  percentage  of  loss. 

It  is  amusing  to  read  in  convention  discussion  that  the  Quebec 
Legislature  are  not  "sharks,"  like  the  Ontario  one,  in  regard  to 
electrical  taxation,  etc.  Give  them  time ;  they  are  on  better 
"  pay  streak  "  at  present,  but  just  as  soon  as  they  find  thai  a  few 
dollars  can  be  squeezed  out  of  electrical  industries,  they  will  "get 
there"  quick  enough,  and  it  is  easy  betting  that  they  will  leave 
their  Ontario  confreres  "miles  behind."  The  Montreal  City 
Council  are  at  the  present  moment  scheming  around  as  to  how 
they  can  best  have  a  good  "  crack  "  at  it. 

.\ccording  to  the  Inspection  Department,  there  are  over  40 
firms  (sic)  doing  construction  work  (interior  wiring)  in  Montreal. 
Who  they  all  are  and  how  they  manage  to  eke  out  a  living  (if 
they  do  are  questions  that  would  puzzle  a  Philadelphia  lawyer. 
Variations  of  300  per  cent,  have  been  noticed  among  tenders,  i.e., 
by  those  parties  mean  enough  to  take  a  dozen  or  so  of  tenders, 
and  who  generally  scheme  to  get  a  reliable  firm  to  accept  the 
figure  offered  by  the  unreliable.  The  remedy  here  is  an  old, 
though  slow  one,  "  The  survival  of  the  fittest." 

Mr.  Robertson,  E.E.,  on  the  occasion  of  his  marriage  lately, 
received  a  very  handsome  present  from  the  staff  and  fellow  em- 
ployees of  the  Royal  Electric  Company,  in  the  shape  of  a  hand- 
some oak  case  of  cutlery.  Mr.  Robertson  was  completely  taken 
by  surprise.  It  may  do  him  good  to  know  that  he  is  held  in  equal 
esteem  by  those  in  the  trade  generally,  as  well  as  by  his  fellow 
employees. 

On  the  occasion  of  the  formal  opening  of  the  Royal  Victoria 
College  for  women,  by  Lord  Strathcona  and  Mount  Royal  lately, 
the  evening's  illumination  of  the  building  was  striking.  The 
outlines  of  the  college  were  all  picked  out  in  incandescent  lamps, 
and  in  several  places  heraldic  shields,  set  with  appropriate 
colored  lamps,  were  hung.  The  work  was  placed  in  the  hands 
of  the  Royal  Company,  and  executed  under  the  supe^^vision  of 
Mr.  J.  A.  Douglas,  superintendent  of  the  interior  wiring  staff. 

How  strange  it  is  that  if  one  were  to  choose  to  go  about  Mont- 
real electrical  supply  houses,  he  would  be  able  to  gel  four  or  five 
prices  on  regular  standard  supplies,  and  yet  if  one  went  from  the 
east  to  the  west  of  the  city  he  would  not  find  a  variation  of  a 
fraction  of  a  cent,  in  purchasing  say  a  pound  of  sugar,  loaf  of 
bread,  or  yard  of  cotton.  This  surely  is  not  as  it  should  be,  and 
ought  to  be  easily  remedied  if  the  dealers  would  get  together 
and" talk  the  matter  over. 

It  is  to  be  regretted  that  the  old  and  tried  city  surveyor  of 
Montreal,  Mr.  P.  \V.  St.  George,  C.  E.,  has  had  to  tender  his 
resignation,  being  simply  driven  out  of  his  position,  I  understand, 
by  unfounded  charges  made  b)'  an  incompetent  and  grossly 
unjust  Road  Committee.  Such  treatment  is,  however,  on  a  par 
with  usual  municipal  management  here.  The  question  interests 
certain  of  the  local  electrical  fraternity,  as  the  permission  for 
location  of  poles  is  vested  with  the  city  surveyor,  and  it  is  ten 
chances  to  one  that  we  will  have  a  successor  who  will  try  to  do 
his  duly  in  a  just  and  conscientious  way,  as  Mr.  St.  George  has 
done. 
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THE  BREMER  ARC  LAMP. 

There  have  been  many  attempts  at  treating  arc-light  carbons 
by  impregnation  and  in  other  ways,  which  have  had  the  effect  of 
making  the  arc  burn  more  quietly  and  imparting  a  somewhat 
better  color  to  the  light,  but  no  striking  results  have  heretofore 
been  achieved. 

But  according  to  some  tests  made  by  Herr  W.  Wedding, 
whose  experiments  are  recorded  in  the  Elektrotechnische  Zeil- 
schrift,  and  summarized  by  the  Engineering  Magazine,  a  decided 
advance  has  now  been  made  by  Herr  Bremer,  who  prepares 
carbons  containing  froin  20  to  50  per  cent,  of  non-conducting 
salts  of  metals,  such  as  calcium,  silicon  and  magnesium. 

The  first  measurements  made  were  of  a  continuous-current  arc 
lamp  taking  about  12  amperes.  The  positive  carbon  was  the 
only  one  specially  treated,  and  it  contained  a  calcium  compound. 
In  the  article  just  mentioned  are  given  tables  and  curves  of 
illumination  at  various  angles  with  the  horizontal,  from  which  it 
appears  that  when  no  globe  was  used,  the  mean  hemispherical 
intensity  of  the  light  was  4,320  candles.  The  average  current 
through  the  lamp  during  the  run  was  12.3  amperes,  the  mean 
electro-motive  force  44.4  volts,  so  that  the  average  power  used 
was  546  watts,  or  0.126  watt  per  candle. 

The  same  lamp  with  a  globe  had  a  hemispherical  intensity  of 
2,772  candles  and  used  543  watts,  or  o.  196  watt  per  candle. 

The  second  lamp  tested  is  similar  to  one  now  hung  on  the 
Eiffel  Tower,  in  I'aris,  at  an  elevation  of  95  meters.  It  has  four 
arcs,  taMts  about  60  amperes  of  continuous  current,  and  the 
positive  carbons  contain  a  calcium  compound,  as  before.  On 
account  of  the  great  intensity  pf  the  light  the  tests  had  to  be 
conducted  at  night  and  in  tlie  open  air.  The  lamp  was  hung  8 
meters  above  the  ground,  and  the  illumination  was  measured  on 
a  surface  i  meter  from  the  ground  and  at  different  distances 
from  the  lamp.  From  the  observed  results  it  was  found  that  the 
maximum  intensity  of  the  light  when  no  globe  was  used  was 
83,000  candles,  at  an  angle  of  37  degrees  below  the  horizontal, 
while  the  mean  hemispherical  intensity  was  49,730  candles.  The 
average  current  was  55.8  amperes,  the  electromotive  force 
89.3  volls,  so  that  the  power  used  was  4,980  watts,  or  only  0.1 
watt  per  candle.  When  covered  with  a  globe,  the  hemispherical 
intensity  of  the  light  was  found  to  be  26,890  candles,  and  the 
power  used  4,610  watts,  or  0.17  watt  per  candle.  From  the 
above  figures,  it  appears  that  for  the  arc  lights  without  globes 
the  power  used  was  hardly  more  than  0.1  watt  per  candle.  Herr 
Wedding  states  that  the  lowest  power  consumption  he  had  ever 
found  with  other  kinds  of  lamps  was  0.3  watt  per  candle,  and 
that  the  average  was  between  0.4  and  0.5  watt.  The  new  lamp, 
therefore,  is  three  times  as  efficient  as  the  best  of  the  old  ones, 
or,  putting  it  another  way,  with  the  same  power  three  times  as 
much  light  is  produced. 

An  alternating-current  arc  lamp  with  one  of  its  carbons  treated 
by  the  Bremer  process  was  measured  without  a  globe  and  found 
to  have  a  mean  intensity  of  512  candles  and  to  use  0.5  watt  per 
candle.  This  shows  a  decided  improvement  on  previous 
alternating-current  arc  lamps,  and  it  is  believed  that  with  better 
construction  even  more  favourable  results  can  be  obtained. 

The  regulating  mechanism,  which  works  smoothly,  is  much 
simpler  than  in  the  ordinary  kinds  of  lamps,  but  the  details  are 
not  yet  ready  for  disclosure.  In  the  ordinary  lamps  most  of  the 
illumination  comes  from  the  glowing  carbons,  but  in  the  new 
lamp  the  arc  itself  furnishes  considerable  light,  and  so  makes  a 
more  even  distribution  of  illumination.  Above  the  arc  and 
surrounding  the  upper  carbon  is  a  conical  tin  hood,  which  helps 
to  retain  the  heat  generated  in  the  arc  and  also  acts  as  a  re- 
flector. Some  of  the  products  of  combustion  settle  on  the  inner 
surface  of  this  hood  in  the  form  of  a  pure  white  powder  which 
makes  an  admirable  reflecting  surface  and  helps  in  the  even 
distribution  of  light,  so  that  the  lamp  globe,  when  on,  appears 
uniformly  illuminated  and  the  upper  half  is  not  in  the  shade,  nor 
are  sharp  shadows  of  the  negative  carbon  and  its  holder  cast  on 
the  lower  hemisphere. 

Favourable  photometric  measurements  alone  do  not  make  a 
lamp  successful.  Much  depends  upon  the  aesthetic  impression 
which  the  light  makes  on  the  eye,  and  in  this  respect  the  new 
lamp  is  not  wanting.  The  large  amount  of  calcium  contained  in 
the  carbon  gives  rise  to  a  rich  yellow-red  radiation,  in  contrast 
with  the  usual  bluish-violet  rays  of  the  arc,  so  that  the  light  has 
a  much  warmer  tone.  According  to  the  inventor,  the  colour  of 
the  light  can  be  regulated  at  will  by  varying  the  composition  of 
the  carbons. 

The  richness  in  red  rays  of  the  Bremer  lamp  led  Herr  Wedding 
to  try  some  experiments  to  determine  how  well  it  could  penetrate 


fog  and  mist.  He  took  a  lamp  of  the  ordinary  kind  and  a  Bremer 
lamp  and  interposed  a  cloud  of  steam  about  i  meter  thick 
betwen  them  and  a  photometer.  Repealed  observations  showed 
that  the  penetration  of  the  new  light  was  twice  as  great  as  that 
of  the  old.  This  result  points  to  the  applicability  of  the  Bremer 
lamp  to  lighthouses  and  signal  lights  where  the  penetration  of 
fog  is  ot  consequence. 


PERSONAL, 

Mr.  J.  W.  Marr  has  been  appointed  electrician  for  the  Toronto 
Evening  Telegram  building. 

Mr.  Albert  Courtney  has  been  engaged  as  superintendent  of  the 
electric  light  plant  at  Walkerton,   Ont. 

Mr.  W.  R.  Miller  has  been  elected  a  director  of  the  Montreal 
Telegraph  Company  to  fill  the  vacancy  caused  by  the  death  of 
Mr.  Henry  Archibald. 

Mr.  Jos.  H.  Ward,  late  electrician  for  the  Grimsby  Electric 
Light  Company,  is  now  head  engineer  in  Messrs.  J.  Cobbledeck 
&  Sons  mill  at   Exeter,  Ont. 

Mr.  C.  W.  Dill,  assistant  city  engineer  of  Nelson,  B.  C, 
recently  tendered  his  resignation,  and  has  been  engaged  as 
superintendent  of  construction  in  connection  with  the  municipal 
power  development  at   Bracebridge,  Ont. 

Mr.  John  Hudson,  president  of  the  American  Telephone  &  Tel- 
egraph Company,  successors  to  the  American  Bell  Telephone 
Company,  died  very  suddenly  at  Beverley,  Mass.,  October  31st. 
For  over  20  years  deceased  had  been  closely  connected  with  the 
Bell  Telephone  interests. 

Mr.  Ezra  Good,  who  held  a  responsible  position  in  the  works 
of  the  Canadian  General  Electric  Company  at  Peterborough,  was 
tendered  a  complimentary  banquet  by  the  employees  of  the  com- 
pany a  few  days  prior  to  his  departure  from  the  town.  Mr.  Good 
carries  with  him  in  his  new  field  the  best   wishes  of  many  friends. 

Mr.  C.  J.  D.  Baby,  late  chief  accountant  of  the  Cataract  Power 
Company,  of  Hamilton,  and  now  assistant  manager  of  the  Pack- 
ard Electric  Company,  St.  Catharines,  was  presented  before  leav- 
ing Hamilton  with  a  solid  silver  tea  service  by  the  officers  and 
staff  of  the  Cataract  Power  Company.  The  presentation  was 
made  by  Mr.  Gordon  J.  Henderson. 

At  the  recent  convention  of  the  American  Street  Railway  Asso- 
ciation, which  opened  in  Kansas  City  on  October  17th,  the  fol- 
fowing  representatives  of  Canadian  roads  were  in  attendance  : 
C.  E.  A.  Carr,  manager,  and  E.  R.  Carrington,  of  the  London 
Street  Railway  Company  ;  M.  Powers  and  J.  M.  Smith,  of  the 
Toronto  Railway  Company  ;  C.  K.  Green,  manager,  and  J.  B. 
Griffith,  purchasing  agent,  of  the  Hamilton  Street  Railway  Co. 

Mr.  F.  B.  Brothers,  formerly  manager  of  construction  for  the 
Montreal  street  railway  system,  but  who  for  the  past  year  has 
been  superintending  the  construction  of  an  electric  railway  in 
Georgetown, British  Guiana, returned  to  Montreal  a  few  weeks  ago. 
His  visit,  however,  was  ot  short  duration,  as  a  fortnight  ago  he 
left  for  Cuba  in  the  interests  of  The  Cuba  Company,  of  whch  Sir 
William  Van  Home  is  president.  Mr.  Brothers  will  assume  charge 
of  the  construction  of  several  hundred  miles  of  steam  road.  The 
work  willbe  on  a  most  extensive  scale,  and  it  is  expected  that  3,000 
men  will  be  employed. 

Mr.  Charles  Tollington,  representing  the  Bagley  &  Wright 
Manufacturing  Company,  cotton  spinners  and  manufacturers, 
Oldham,  England,  was  a  recent  visitor  to  the  office  of  the 
Electrical  News.  Mr.  Tollingions  headquarters  are  in 
Montreal,  his  company  having  established  a  Canadian  branch  at 
318  St.  James  street  in  that  city.  The  company  are  introducing 
to  the  Canadian  trade  (heir  covering  for  electric  wires.  Having 
had  many  years'  experience  in  the  manufacture  of  cotton,  they 
claim  to  be  in  a  position  to  furnish  just  what  is  required  for 
electrical  purposes.  It  is  possible  that  the  company  may 
establish  a  branch  in  Toronto. 


Geo.  S.  Munro  met  death  in  the  Brant  hotel,  at  Brantford,  bv  com- 
ing in  contact  with  a  live  electric  wire. 

The  London  &  Vancouver  Finance  &  Development  Company  give 
notice  of  their  intention  to  build  a  tramway  from  a  point  on  the  Che 
mainus  river  to  the  town  of  Chemainus,  and  to  operate  telegraph  and 
telephone  lines  in  connection. 
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The  Incandescent  Lamp^ 


By  H.   D.   Burnett. 


THE  following  interesting  paper  pertaining  to  the 
development  of  the  incandescent  lamp  was  read 
on  October  23rd  at  the  second  semi-monthly 
meeting  of  the  Peterborough  Engineering  Club  by  Mr. 
Henry  D.  Burnett,  superintendent  of  the  lamp  depart- 
ment of  the  Canadian  General  Electric  Company. 

The  present  vear  marks  the  close  of  the  second  decade  in  the 
history  of  the  co.-nmercially  successful  incandescent  lamp.  The 
closinjj  twenty  years  of  the  igih  century  have  witnessed  a  de- 
velopment of  electrical  industries  that,  in  the  magnitude  of 
interests  involved,  capital  invested,  employment  of  labour,  and 
display  of  inventions,  presents  no  parallel  in  the  world's  history. 
The  invention  of  the  modern  incandescent  lamp,  about  iSSo,  was 
probably  the  principal  factor  in  causing  this  wonderful  develop- 
ment of  electrical  machmery  and  general  appliances.  The  in- 
candescent lamp  having  become  an  accomplished  reality,  there 
sprang  up  a  greatly  increased  demand  for  the  electric  dynamo 
for  supplying  current  to  such  lamps,  and  with  increased  use  a 
vast  amount  of  scientific  skill  and  ingenuity  was  applied  to  its 
development  and  to  enlarging  its  field  of  usefulness. 

A  great  number  of  subsidiary  electrical  appliances  became 
necessary  ;  switches,  cut-outs,  measuring  instruments  and  other 
station  equipments,  together  with  distributing  systems,  etc. 
.\fter  the  establishment  of  a  net-work  of  wires  throughout  each 
large  city  for  the  supply  of  current  to  the  lamps,  it  was  a  natural 
and  easy  step  to  devise  electric  motors  that  could  be  run  by  the 
current  from  the  same  lighting  circuits.  -And  the  wave  of 
electrical  invention  spread  with  increasing  rate  of  speed  from 
year  to  year,  until  to-day  we  witness  a  display  of  electrical 
machinery  as  applied  to  nearly  all  branches  of  arts  and  indus- 
tries that  is  simply  marvellous 

This  paper  has  to  deal  with  an  apparently  insignificant  example 
of  the  application  of  electricity  to  one  of  the  very  useful  arts, 
that  of  supplying  light.  The  magnitude  of  the  incandescent 
lamp  mdustry  to-day  is  best  understood  from  the  fact  that  no  less 
than  25,000,000  lamps  are  manufactured  and  consumed  yearly, 
and  the  consumption  is  rapidly  increasing.  The  importance  and 
commercial  value  of  this  little  transformer  of  energy  may, 
perhaps,  be  appreciated  by  the  fact  that  it  has  probably  been 
the  subject  of  more  prolonged,  obstinate  and  expensive  patent 
litigation  than  any  other  subject  or  article  in  the  history  of 
inventions. 

The  invention  of  the  incandescent  lamp  is,  in  .'\merica  at  least, 
almost  universally  ascribed  to  Thomas  A.  Edison,  who  received 
his  fundamental  or  basic  patent  from  the  United  Stales'  patent 
office,  Jan.  27,  1880.  This  first  important  patent  bearing  upon 
the  Edison  Carbon  Filament  Lamp  was  applied  for  two  months 
earlier,  in  November,  1879.  This,  then,  may  be  taken  as  the 
date  of  birth  of  the  modern  incandescent  lamp,  and  to  Edison, 
undoubtedly,  is  due  the  credit  of  being  the  first  one  to  produce  a 
practical  and  commercially  successful  incandescent  lamp.  But  it 
is  a  popular  error  to  assign  to  him  the  credit  of  being  the  first 
or  original  inventor  of  an  incandescent  lamp.  There  are  many 
who,  no  doubt,  would  be  surprised  to  learn  that  over  thirty  years 
before  Edison  ever  started  to  experiment  in  this  line,  there  were 
incandescent  lamps  made  and  patented  that  consisted  of  a 
carbon  burner  contained  in  a  glass  bulb  from  which  the  air  had 
been  exhausted,  which  burners  were  made  incandescent  by 
passing  the  electric  current  through  them.  This  description  to 
many  a  casual  observer  might  be  considered  as  describing  the 
present  incandescent  lamp,  so  familiar  to  us  all. 

Prior  to  November,  1879,  when  Edison  applied  for  his  cele- 
brated carbon  filament  lamp  patent,  there  had  been  produced  no 
fewer  than  twenty  different  incandescent  electric  lamps,  by  as 
many  different  investigators,  including  Eoglish,  French, .American 
and  Russian,  most  of  which  were  patented,  and  all  of  which 
differed  from  each  other  in  more  or  less  important  details.  The 
first  of  these,  having  a  platinum  wire  for  the  incandescent  part, 
was  patented  by  Frederick  de  Moleyns  in  1841.  It  is  certain 
that  from  that  date  up  to  1879  there  was  a  great  deal  of 
attention  given  to  this  subject  of  the  incandescent  electric  lamp. 
It  may  then  be  of  inte-est,  now  that  the  smoke  of  this  memor- 
able  legal   battle    has    cleared    away,     to    consider    for    a    few 


minutes  the  questions  :  Who  was  the  real  inventor  of  the  incan- 
descent lamp  ?  What  was  the  important  step  in  the  prolonged 
series  of  experiments  that  brought  about  a  successful  lamp?  To 
what  extent  is  Edison  entitled  to  being  called  the  "  Father  of  the 
incandescent  electric  lamp  ?" 

The  essential  and  indispensable  elements  of  the  incandescent 
lamp  to-day  are  as  follows  : 

1st. — .A  bulb  or  receiver  composed  entirely  of  glass. 
2nd. — A  vacuum  of  high  degree  inside  the  bulb. 
3rd. — .A  filament  of  carbon  having  very  small  cross  section  and 
high  resistance. 

4lh. — Platinum  wires  passing  through  the  wall  of  the  bulb  and 
sealed  perfectly  by  fusion  of  the  glass  about  them,  for  conducting 
current  to  the  filament. 

5lh. — Suitable  joints  or  connections  between  the  filament  that 
is  to  become  white  hot  and  the  metallic  leading  in  wires  that  are 
to  be  kept  as  cool  as  possible. 

6th. — A  base  of  any  suitable  substance  secured  to  bulb  and 
bearing  two  metallic  contracts  insulated  electrically  from  each 
other,  and  connected  respectively  to  the  two  wires  passing 
through  the  glass,  this  base  being  for  the  puroose  of  entering  the 
socket  joined  to  the  electrical  circuit. 

There  has  never  been  a  commercially  successful  incandescent 
lamp  that  did  not  embody  in  its  construction  all  of  the  six  above 
named  elements.  Edison's  lamp  of  1880  contained  every  one  of 
these  elements.  Every  incandescent  lamp  made  prior  to  Edison's 
experiments  had  one  or  more  of  these  elements  wanting.  There 
have  been  various  attempts  made  during  the  last  twenty  years  to 
construct  lamps  lacking  one  or  more  of  these  essential  elements, 
or  containing  important  modifications  of  these  elements  as  stated. 
Such  lamps  have  usually  had  a  very  short  history.  They  have 
either  been  found  to  contain  some  inherent  defects,  or  have  been 
unable  to  compete  in  the  open  market  with  the  standard  lamp  em- 
bodying the  elements  mentioned. 

Examples: — Weslinghouse  "Stopper  Lamp"  with  cement  filling. 
Pollard  Lamp  with  silver  powder  to  replace  platinum  leading 
wires;  Novak  Lamp  (no  vacuum),  said  to  contain  iodine.  Found 
by  analysis  to  contain  carbon  lelra  chloride  h  cl  vapour  and  c.l. 
gas  with  trace  of  nitrogen.  (These  types  of  lamps  were  shown 
and  described  by  Mr.   Burnett.) 

We  will  now  consider  some  of  the  earlier  types  of  lamps  and 
note  what  important  elements  were  lacking  in  them  and  stood  in 
the  way  of  their  success. 

It  was  an  American  named  J.  W.  Starr,  a  resident  of  Cincin- 
nati, who  is  entitled  to  the  credit  of  having  produced  the  first  incan- 
descent lamp  using  carbon  for  the  burner.  This  carbon,  obtained 
from  gas  retorts,  and  in  the  shape  of  small  pencils  or  thin  plates, 
was  enclosed  within  a  glass  bulb  to  which  was  attached  a  glass 
tube  about  30  inches  long.  The  bulb  and  the  tube  were  filled 
with  mercury  and  then  inverted,  allowing  the  mercury  to  run  out 
from  the  bulb,  leaving  in  its  place  a  Torricillian  vacuum.  The 
carbon  pencil  was  attached  at  one  end  to  a  platinum  wire  which 
was  sealed  into  the  top  of  the  bulb,  and  at  the  other  end  to  a  cop- 
per wire  which  dipped  into  the  mercury.  This  lamp  had  not  the 
high  resistance  filament  nor  the  all  glass  receiver  of  the  modern 
lamp.  It  burned  remarkably  well  for  the  first  attempt  in  this 
direction,  but  the  life  of  the  carbon  must  have  been  very  short. 
A  chandelier  of  26  of  these  lamps  was  on  one  occasion  exhibited 
in  public,  symbolical  of  the  26  States  of  the  Union,  wh'ch  display 
was  admired  by  the  great  physicist  Faraday.  This  lamp  was 
patented  in  England  by  King  in  1845.  While  Star  was  the  first 
to  produce  a  carbon,  vacuum,  incandescent  lamp,  he  was  not  the 
first  to  cause  carbon  to  become  incandescent  by  means  of  the 
electric  current,  while  protected  by  a  vacuum  from  cDmbustion 
The  principle  that  light  and  heat  could  be  produced  by  passing 
the  electric  current  through  poor  conductors  was  well  known  in 
the  beginning  of  this  century.  Sir  Humphrey  Davy,  who  in  1809 
discovered  the  phenomenon  of  the  voltaic  art,  which  is  reproduced 
in  the  commercial  arc  lamp  of  to-day,  also  experimented  in  the 
line  of  producing  light  from  carbon  rendered  incandescent  by  the 
electic  current.  His  vacuum  was  underneath  the  bell-jar  of  an 
air  pump.  So  far  as  known  Davy  did  not  attempt  to  apply  these 
principles  to  a  portable  incandescent  lamp. 

The  first  incandescent  lamp  was   that   of  De  Moleyn  s,  already 
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referred  to,  which  had  a  platinum  wire  ior  liie  burner.  This  was 
patented  in  1841.  Then  came  Star's  carbon  lamp  of  1845,  already 
described.  Thefollowingr  year  Greener  and  Staite  took  out  a  pat- 
ent for  a  carbon  lamp  similar  to  Star's.  In  1849  Petrie  patented 
a  tamp  in  which  iridium  was  used  as  the  burner.  Then  followed 
in  succession  the  charcoal  rod  lamp  of  Nollet  &  Sheppard  in 
1850,  the  graphite  coke  lamp  of  Roberts  in  1852,  DeChanzy's  lamp 
of  1857,  of  which  he  produced,  it  is  said,  12  lights  of  great  steadi- 
ness run  from  12  Bunson  elements  ;  Gardiner  &  Blossom's  plati- 
num wire  of  1858,  and  Adam's  platinum  wire  lamp  produced  in 
Boston  in  1S65  but  not  patented.  All  of  these  lamps  were  little 
more  than  laboratory  experiments  and  attained  no  commercial 
importance.  In  1S73  Lodyguine,  a  Russian  physicist,  produced 
a  double  carbon  burner  lamp  with  which  he  lighted  a  public  hall 
in  St.  Petersburg  on  the  occasion  of  a  number  of  evening  lectures 
which  he  delivered  on  the  subject  of  electric  lighting.  He 
used  nitrogen  in  his  bulb  instead  of  a  vacuum.  This  was  a  step 
backward  in  the  art,  and  beyond  some  improvements  in  details, 
his  lamp  was  no  great  advance  over  its  predecessors.  For  his 
experiments  and  researches  on  carbon  as  a  material  for 
such  lamps,  in  which  he  showed  its  decided  superiority  over 
platinum,  he  was  awarded  a  prize  by  the  St.  Petersburg  .\cademy 
of  Sciences.  This  lamp  started  a  new  list  of  experimenters  on 
this  subject  of  the  incandescent  lamp  which  had  lain  practically 
dormant  since  Star's  lamp  demonstrated  its  own  impracticability. 

Kosloff  went  from  St.  Petersburg  to  France  in  1875  and  ex- 
ploited a  lamp  which  he  considered  an  improvement  upon  Lody- 
guine's,  in  that  it  had  a  series  of  carbon  rods  thrown  successively 
into  action  as  each  one  burned  out. 

Kohn,  the  same  year,  patented  a  similar  lamp  in  England, 
while  Khotinsky  in  France  brought  out  another  multiple  carbon 
lamp.  He  proposed  the  arrangement  of  the  lamps  in  multiple 
arc  and  provided  a  key  by  which  to  light  or  extinguish  the  lamp 
at  will. 

The  next  year,  1876,  Bouliguine  constructed  a  lamp  with  a 
single  long  carbon  in  holders  so  that  only  a  small  section  of  the 
carbon  was  in  circuit  at  one  time.  When  one  section  burned  out 
another  section  was  shoved  up  by  the  mechanism  of  the  lamp. 

This  same  year,  1876,  just  one  year  before  Edison  began  his 
experimenting  along  this  line,  Woodward,  in  the  United  Slates, 
patented  a  lamp  made  from  a  glass  tube,  hermetically  sealed  at 
each  end  where  the  wires  entered  to  conduct  current  to  the  small 
sheet  of  carbon  that  constituted  the  burner.  The  wires,  how- 
ever, were  not  sealed  into  the  glass  by  fusion.  The  lamps  were 
to  be  placed  in  parallel  on  the  electric  circuit.  The  lamps  were 
lobe  first  exhausted,  then  filled  with  a  rarified  gas  that  did  not 
support  combustion.  This  patent  was  afterwards  bought  by  the 
Edison  Company. 

The  period  from  1&75  to  1879  was  one  of  great  activity  for  in- 
ventors in  this  apparently  very  alluring  field  of  incandescent 
lighting.  I  have  referred  to  the  work  of  Kosloff,  Khotinsky  and 
Bouliguine  in  France.  In  England  there  were  Kon,  Scott,  Pul- 
vomachear,  V'anchoate,  Lane,  Fox  and  Swan,  while  in  the  United 
States  the  subject  was  being  investigated  by  Farmer,  Woodward, 
Sawyer  and  Man,  and  Edison,  and  I  suppose  I  should  also  in- 
clude the  name  of  the  now  famous  Henry  Goebel,  who  was  dis- 
covered in  1893,  about  thirteen  years  after  Edison's  patent  was 
issued,  by  the  opponents  of  Mr.  Edison,  in  his  famous  series  of 
patent  suits  against  infringers.  Mr.  Goebel  claimed  to  have 
made  incandescent ,  lamps  in  considerable  numbers  during  the 
years  extending  from  1854  to  1880.  He  passed  through  the  per- 
iod when  Edison's  name  was  heralded  throughout  the  countiy  as 
the  inventor  of  a  successful  lamp,  which  would  bring  him  untold 
wealth,  and  yet  he  never  thought  of  applying  for  4  patent  on  his 
own  so-called  invention,  although  he  was- fully  alive  to  the  value 
of  patents,  for  he  had  applied  for  one  on  another  invention. 

The  activity  displayed  by  lamp  inventors  during  these  few 
years,  just  prior  to  Edison's  success,  is,  perhaps,  illustrated  by 
the  fact  that  a  Frenchman  named  Fontaine  found  sufficient 
matter  of  interest  bearing  on  the  subject  to  induce  him  to  write  a 
book  on  the  incandescent  lamp  and  electric  lighting. 

Thus,  quite  contrary  to  the  popular  conception  of  the  subject, 
Edison,  the  father  of  the  incandescent  lamp,  so  far  from  being 
the  first  producer  of  such  an  article,  had  access  to  a  book  on  this 
subject  which  was  issued  in  1877,  before  he  began  his  regular  ex- 
periments in  this  line.  This  book  is  very  interesting,  in  that  it 
describes  some  experiments  made  by  the  author  on  the  best  types 
of  lamps  in  use  at  that  lime,  and  we  are  thus  made  informed  of 
the  state  cf  the  art  two  years  before  Edison's  invention  of  the 
successful  modern  lamp. 

Fontaine,  referring  in    his  book  to  Kohn's  lamp  having  several 


carbons,  says  ;  "When  the  receivers  are  sealed  and  the  contacts 
carefully  put  in  line  the  carbons  last  for  a  satisfactory  period. 
The  first  carbon  of  a  lamp  never  lasts  for  less  than  a  quarter  of 
an  hour,  while  its  average  duration  is  twenty-one  minutes.  The 
succeeding  carbons  last  upon  an  average  for  two  hours,  so 
long  as  the  luminous  intensity  does  not  reach  forty  burners, 
(equivalent  to  380  c. p.),  in  which  case  the  average  duration  is 
only  half  an  hour.  The  vacuum  never  being  perfect  in  the  re- 
ceivers, the  first  carbon  is  in  greater  part  consumed.  It  would 
appear  that,  consequent  upon  the  little  oxygen  contained  in  the 
lamp  being  transformed  into  carbonic  acid  and  carbonic  oxide, 
the  carbons  should  be  preserved  indefinitely.  But  there  is  then 
produced  a  kind  of  evaporation  which  continues  to  slowly  destroy 
the  incandescent  rods."  From  these  experiments  it  was  conclud- 
ed that  there  existed  this  inseparable  obstacle  to  success  with 
carbon  as  the  material  for  the  burner.  Note  that  these  lamps 
tested  by  Fontaine  gave  light  of  about  300  c.p.  each.  Fontaine 
appreciated  the  desirability  of  obtaining  sntaller  units.  He 
thought  that  if  one  lamp  on  a  certain  number  of  battery  cells 
gave  300  c.p.  of  light,  a  number  of  these,  say  six,  arranged  in 
series  on  same  circuit,  ought  to  give  1-6  of  300,  or  50  c.p.  each, 
and  when  he  got  with  this  arrangement  practically  no  light  from 
any  of  the  lamps,  he  could  not  understand  the  reason,  and  after 
trying  also  the  multiple  arrangement  of  the  lamps,  concluded 
that  the  sub-division  of  electric  light  by  means  of  incandescent 
lamps  was  an  impossibility. 

With  these  lamps  described  by  Fontaine,  as  well  as  the  ludic- 
rous results  of  his  experiments  in  the  immediate  back  ground, 
and  with  a  perspective  view  of  nearly  forty  years  of  spasmodic 
but  persistent  attempts  to  produce  a  practical  incandescent  lamp, 
the  brilliant  achievement  of  Thomas  A.  Edison  in  this  well-beaten 
road,  is  worthy  of  our  highest  admiration.  Undavinted  perse- 
verance is  the  distinctive  trait  in  this  man's  character,  to  which 
we  are  indebted  for  the  incandescent  lamp,  as  well  as  numerous 
other  valuable  inventions  connected  with  his  name. 

Probably  turned  aside  at  first  thought  by  the  numerous  failures 
associated  with  carbon  as  the  material  for  a  burner,  he  first  gave 
his  attention  to  platinum,  as  more  likely  to  afford  a  staple  burner 
or  filament.  He  produced  and  patented  a  lamp  having,  unlike 
previous  platinum  lamps,  a  filament  of  comparatively  high  resist- 
ance, which  was  provided  with  an  automatic  cut-out  for  switching 
out  the  filameut  when  its  temperature  reached  that  point  at  which 
there  was  danger  of  its  melting.  This  lamp  was  little  more  than 
an  electric  vibrator,  caused  by  the  continuous  action  of  the  cut-out 
device.  Undismayed  at  this  failure  in  this  line,  he  turned  his  at- 
tention to  carbon,  and  after  about  a  year  of  experimenting 
brought  out  his  high  resistance  carbon  lamp,  of  substantially  the 
same  type  as  that  in  use  to-day. 

The  important  respect  in  which  Edison's  lamp  differed  from  all 
previous  lamps  was  that  it  possessed  the  long  slender  carbon  of 
such  high  resistance  as  to  permit  of  the  divisibility  of  the  light 
into  small  practical  units.  He  displayed  a  wonderful  ingenuity 
in  devising  means  of  manufacturing  these  threadlike  filaments, 
but  when  he  had  gone  thus  far,  had  he  been  contented  with  the 
means  previously  used  for  securing  and  retaining  the  vacuum 
necessary  for  the  preservation  of  such  a  filament,  he  would  have 
met  nothing  but   failure. 

He  was  the  first  lamp  maker  to  construct  the  walls  of  his 
vacuum  chamber  entirely  of  glass,  with  the  glass  melted  about 
the  wires  that  carried  the  current  to  the  filament.  This  combi- 
nation, then,  of  the  high  resistance  threadlike  carbon,  with  the  all 
glass  bulb  holding  a  high  vacuum,  and  the  conductors  passing 
through  the  glass,  constituted  Edison's  great   invention. 

All  carbons  used  in  previous  lamps  were  short  and  compara- 
tively thick,  or  of  large  section,  making  their  resistance  low,  less 
than  five  ohms,  as  compared  with  Edison's  filament  of  one  hun- 
dred ohms  or  higher  resistance.  This  low  resistance  necessitat- 
ed large  current,  and  correspondingly  large  conductors  for  the 
current.  Large  metallic  wires  are  good  conductors  of  heat. 
Hence  the  heat  was  drawn  away  from  the  burner  and  the  unequal 
expansion  of  the  wires  and  the  material  about  them  caused  air 
leak  into  the  lamps.  There  was  not  a  lamp  made  before  Edison's 
time  that  had  a  practicable  seal  for  retaining  a  perfect  vacuum. 
There  have  been  numerous  attempts  in  recent  ye.ars  to  make  ^o 
called  improvements  upon  the  Edison  all-glass  globe,  sealed  by 
fusion  of  the  glass,  but  no  such  attempt  has  ever  been  successful 
in  producing  a  commercially  satisfactory  lamp.  With  the  modern 
lamp,  having  a  carbon  filament  or  burner  about  1-200  of  an  inch 
in  diameter,  it  is  of  vital  importance  that  there  shall  be  absolutely 
no  leakage  of  air  into  the  lamp  after  the  lamp  has  been  exhaust- 
ed.     At  the  very  outset   of  his   experiments   with    carbon    for  a 
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burner,  Edison  adopted  the  only  method  of  seaHng  or  closing' 
the  vacuum  chamber  that  has  ever  been  found  to  be  perfectly 
effective  in  holding  the  vacuum  of  high  degree  necessary  in  the 
incandescent  lamp.  The  lamps  exhausted  by  Edison  eighteen 
years  ago  have  just  as  good  vacuum  to-day  as  he  produced  in 
them  at  that  time.  I  have  before  me  a  lamp  made  by  the  Edison 
Lamp  Company  fifteen  years  ago,  and  it  now  has  just  about  as 
good  vacuum  as  we  produce  in  our  lamp  to-day.  The  marvellous 
ingenuity  displayed  by  Edison  in  solving  the  numerous  knotty 
problems  connected,  first,  with  the  production  of  a  successful 
lamp,  and  secondly,  with  its  economical  manufacture,  has  won 
the  admiration  of  every  lamp  expert  who  has  studied  the  early 
history  of  this  invention.  Even  to-day,  with  all  the  knowledge  of 
the  art  of  lamp  manufacture,  coming  from  a  practice  of  twenty 
years,  it  is  an  exceedingly  difficult  matter  for  any  manufacturer 
to  turn  out  lamps  in  commercial  quantities,  having  a  uniform 
grade  of  excellence,  so  exceedingly  sensitive  in  this  article  to  the 
minutest  defect  in  any  part  of  its  construction. 

That  the  problem  of  its  first  development  was  no  trifling  one  is 
shown  by  the  fact  that  Edison,  with  his  wonderful  fertility  and 
unrivalled  energy,  spent  nearly  all  his  time  for  six  continuous 
years  in  developing  and  perfecting  his  lamp,  its  manufacture  and 
his  system  of  lighting.  During  this  time  he  spent  on  this 
work  about  $100,000,  and  during  these  six  years  took  out  in  the 
United  States  alone  over  eighty  patents  pertaining  solely  to  the 
incandescent  lamp  and  its  manufacture.  In  his  search  for  the 
best  material  for  a  filament,  he  tried  every  substance  that  he 
could  procure  in  the  animal,  vegetable  and  mineral  kingdoms. 
He  sent  sperial  envoys  to  South  America,  Central  America, 
West  Indies,  China,  Japan,  India,  and  elsewhere,  in  search  for  a 
suitable  fibre,  and  finally  adopted  for  this  purpose  a  certain 
selected  growth  of  a  particular  variety  of  bamboo  found  in  one  of 
the  inland  districts  of  Japan.  Of  this  material  only  a  selected 
portion,  that  immediately  below  the  outer  skin,  was  found 
suitable. 

Strange  to  say,  after  twenty  years  of  experimenting  with  all 
kinds  of  materials,  natural  and  manufactured,  there  are  lamps  of 
certain  classes  being  made  to-day  out  of  this  same  grade  of 
Japanese  bamboo  that  are  superior  to  lamps  having  filaments 
made  of  any  other  material  designed  for  the  same  purpose. 

To  illustrate  Edison's  remarkable  perserverance  and  capacity 
for  work,  there  were  times  when  for  two  weeks  he  never  left  his 
laboratory  to  go  to  his  house,  which  was  but  a  short  distance 
away. 

On  one  occasion,  in  Newark,  when  a  certain  printing  telegraph 
machine  failed  to  work  to  his  satisfaction,  he  locked  himself  up 
in  his  room  with  five  assistants,  it  is  said,  and  declared  he  would 
not  leave  until  he  had  made  it  work,  and  work  it  did,  although  it 
required  sixty  hours  continuous  labour. 

Let  us  now  consider  briefly  the  improvements  that  have  been 
made  in  the  incandescent  lamp  during  the  twenty  years  of  ex- 
perimenting and  commercial  manufacture.  The  bulb  has  changed 
only  in  shape.  The  first  bulbs  used  by  Edison  were  blown  from 
glass  tube.  Then  came  the  free  blown  bulb  obtained  from  the 
glass  works,  which  was  used  for  eleven  years  by  the  Edison 
Lamp  Company,  which  has  always  been  by  far  the  largest  lamp 
manufacturer  in  the  world. 

For  the  last  eight  years  the  moulded  bulb  has  been  used  almost 
exclusively  by  all  lamp  factories.  The  method  of  sealing  the 
bulb  to  make  it  absolutely  air  tight  is  practically  the  same  now 
as  it  was  twenty  years  ago.  The  vacuum  obtained  by  Edison  in 
his  early  lamps  was  just  as  good  as  that  produced  to-day  by 
those  lamp  factories  that  exhaust  their  lamps  by  the  use  of 
mercury  pumps.  The  Ebison  Lamp  Works  in  the  States,  and 
the  Canadian  General  Electric  Company's  Works  at  Peter- 
borough, are  using  an  improved  chemical  method  of  exhausting, 
which  gives  not  only  a  superior  vacuum  to  that  obtained  by  the 
mercury  pumps,  but  also  a  far  more  uniform  grade  of  vacuum  in 
all  the  lamps.  Edison  required  six  hours  to  produce  his  vacuum. 
To-day  we  produce  the  same  in  less  than  one  minute.  The 
shortest  time  required  by  mercury  pumps  is  about  one-half  hour. 
The  filament  used  b}'  Edison  in  his  first  experimental  carbon 
lamp  was  made  from  carbonized  paper,  but  this  very  soon  gave 
place  to  bamboo,  and  this  material  was  then  used  exclusively  by 
the  Edison  Company  for  all  classes  of  lamps  up  to  1894.  The 
Sawyer  Man  Company,  as  well  as  the  Thomson  Houston  Com- 
pany at  Lynn,  also  used  the  same  material,  while  other  com- 
panies were  using  carbonized  silk  and  cotton  thread,  and  a  few 
amorphous  cellulose.  This  last  mentioned  material  has  been 
used  by  all  the  principal  companies  during  the  last  few  years.  It 
is  very  much  cheaper  to  work  than  bamboo,  is  more  homogeneous 


and  better  adapted  to  make  the  long  thin  filaments  necessary  for 
low  candle  power  lamps. 

The  principal  improvements  in  the  quality  of  the  lamp  during 
the  last  twenty  years  have  been  on  the  filament,  and  pertain 
chiefly  to  improvements  in  the  method  of  treating  or  flashing 
the  carbon  base,  whereby  a  hard,  dense  grey  coating  is  de- 
posited upon  the  surface  of  the  filament.  The  method  employed 
in  making  this  deposit  of  dense  carbon  determines  largely  the 
life  of  the  lamp,  the  maintenance  of  its  candle  power  and 
efficiency,  and  the  uniformity  of  product  as  to  voltage  and  power 
consumption.  This  operation  of  treating  the  filament  is  now 
performed  by  automatic  apparatus  designed  to  break  the  electric 
circuit  at  the  instant  when  the  hot  resistance  of  the  filament  has 
reached  the  desired  point.  All  lamp  manufacturers  use  the 
process  of  treating.  So  that  whatever  the  material  used  in 
making  the  filament,  whether  bamboo,  silk,  cotton  thread,  or 
cellulose,  it  is  in  all  cases  given  a  very  similar  surface  coating, 
all  factories  using  for  this  purpose  some  of  the  various  forms  of 
hydro-carbon. 

They  all  keep  as  secret  as  possible  the  various  details  of  their 
methods  of  manufacturing  this  part  of  the  lamp,  and  the  difference 
in  the  quality  and  behaviour  of  different  makes  of  lamps  is  trace- 
able chiefly  to  the  different  methods  of  preparing  the  filament 
and  handling  it  throughout  the  several  stages  of  its  manufacture. 
The  process  of  treating  the  filament  in  order  to  make  the 
surface  coating,  which  I  have  mentioned,  is  one  of  the  most 
beautiful  and  interesting  phenomena  in  the  art  of  electric  lighting. 
The  carbonized  thread,  already  shaped  like  the  filament,  is 
inserted  in  a  bottle  from  which  the  air  is  then  exhausted.  The 
bottle,  by  means  of  valves  and  pipes,  is  then  placed  in  connection 
with  another  bottle  containing  one  of  the  many  forms  of  hydro- 
carbon liquid,  such  as  gasoline,  and  the  vacuum  above  the  liquid 
causes  it  to  evaporate  rapidly  and  fill  the  treating  bottle  with 
hydro-carbon  gas  or  vapor.  The  electric  current  is  now  sent 
through  the  filament,  causing  it  to  become  incandescent,  as  it 
does  when  in  the  finished  lamp.  This  vapor,  coming  in  contact 
with  the  white  hot  filament,  is  chemically  decomposed  or  broken 
up  into  its  constituent  elements,  and  a  pure  carbon,  similar  in 
nature  to  graphite,  is  deposited  on  the  surface  of  the  filament 
base,  which  is  also  almost  pure  carbon  but  of  less  dense  structure 
and  resembling  wood  charcoal.  This  operation  of  artificial 
growth  or  enlargement  of  the  filament  continues  until  it  has 
attained  the  proper  electrical  resistance,  when  the  current  is  cut 
off  and  the  filament  is  removed  from  the  bottle.  The  filaments 
need  to  be  designed  of  such  size  and  length  that  when  the  treated 
coating  has  attained  the  proper  thickness,  the  resistance  of  the 
filament  will  be  from  30  to  50  per  cent,  of  the  resistance  before 
treating,  the  per  centage  varying  with  different  classes  of  lamps. 
The  time  required  to  make  this  deposit  varies  in  different  cases 
from  a  few  seconds  to  half  a  minute,  and  longer  in  some  special 
cases.  The  resistance  of  the  filament,  when  in  the  treating 
bottle,  falls  very  rapidly  since  the  deposited  carbon  has  about 
one-sixth  to  one-tenth  the  specific  resistance  of  the  base  carbon. 
The  most  beautiful  phenomenon  in  connection  with  treating 
the  filament  is  that  of  rendering  it  perfectly  uniform  in  resist- 
ance and  brilliancy  throughout  its  length,  provided  the  treat- 
ment is  continued  a  sufficient  length  of  time.  This  action  will  be 
best  understood  by  reference  to  a  diagram  and  a  little  supple- 
mentary explanation. 

Very  strange  to  say,  this  process  of  treating  the  filament,  so 
essential  to  the  highest  quality  of  lamp,  was  invented  and 
patented  before  Edison  had  produced  his  first  successful  carbon 
filament  lamp. 

The  patentees.  Sawyer  and  Man,  although  four  years  ahead 
of  Edison  in  the  production  of  a  carbon  burner  lamp,  would 
probably  never  have  had  any  commercial  use  for  their  process 
of  treating,  and  probably  would  never  have  appreciated  its 
immense  importance  and  value,  had  there  not  been  invented  a 
commercially  successful  high  resistance  carbon  lamp  to  which 
t1ie  process  was  more  perfectly  adapted.  Had  Edison  applied 
this  treating  process  to  his  perfected  bamboo  filament,  for  which 
he  would  have  been  obliged  to  pay  royalty  to  Sawyer  and  Man, 
he  would  have  produced  a  lamp  twenty  years  ago  that  on  test  by 
the  most  severe  of  modern  methods,  would  have  compared  very 
favourably  in  all  respects  with  the  best  lamp  made  to-day. 

Edison  knew  that  his  competitors  could  not  make  a  successful 
lamp  without  infringing  on  his  own  patents,  and  he  did  not  pro- 
pose to  be  indebted  to  any  other  individual  in  the  manufacture  of 
a  successful  commercial  incandescent  lamp  which  he  considered 
his  own,  and  his  greatest  invention.  He  therefore  set  at  work 
to  discover  some  other  means    of  accomplishing  the   same  result 
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He  concocted  a  fluid  in  which  he  dipped  his  bamboo  filanienlb 
prior  to  carbonizing,  and  by  this  means  did  effect  a  great  im- 
provement in  the  material,  but  the  process  was  by  no  means 
equal  to  the  treating  process.  Edison,  with  characteristic 
shrewdness,  kept  his  process  of  preparing  the  filament  a  secret, 
and  to  make  doubly  sure  that  those  engaged  in  manufacturing 
the  lamps  would  not  become  acquainted  with  the  filament  process, 
had  this  work  done  under  his  personal  supervision  at  a  small 
shop  several  miles  away  from  the  lamp  works.  For  about  twelve 
years  the  Edison  Company  used  this  dipping  process  of  prepar- 
ing their  filaments  in  place  of  the  hydro-carbon  treating  process. 
Many  of  you  are  no  doubt  familiar  with  the  old  Edison  lamp 
with  glossy  black  filament,  which  would  start  at  16  c.  p.  with  an 
efficiency  of  3. 1  watts  per  candle,  and  in  less  than  100  hours 
would  be  down  to  12  c.  p.  with  an  efficiency  of  four  or  more 
watts  per  candle,  and  the  decline  in  candle  power  and  efficiency 
continued  until,  at  the  end  of  three  or  four  hundred  hours,  the 
candle  power  was  perhaps  ten  and  the  power  consumption  five  or 
more  watts  per  candle.  Do  you  wonder,  then,  that  these  lamps 
after  this  gave  very  long  life?  .And  yet,  you  will  run  across  a 
man  now  and  then,  even  to-day,  who  will  declare  that  the  lamps 
made  lo-day  cannot  compare  with  the  good  old  Edison  lamps  of 
t^n  years  ago. 

When  the  treating  patent  expired  the  Edison  Company  hasten- 
ed to  abolish  the  old  Edison  dipping  process,  and  for  the  last 
eight  years  they  have  been  treating  all  their  filaments  with  the 
exception  of  those  used  in  their  200  to  250  volt  lamps,  which  are 
not  treated,  because  it  is  impracticable  to  make  treated  filaments 
of  sufficiently  high  resistance  and  of  sufficient  mechanical  strength 
and  sufficiently  small  surface  to  be  used  at  such  high  voltage, 
and  give  as  low  as  sixteen  candle  power. 

I  may  add,  however,  that  the  treating  process  is  not  so  neces- 
sary with  the  cellulose  squirted  filament  as  it  was  with  the 
bamboo,  since  the  former  is  much  more  homogeneous  and  uni- 
form in  section  and  surface  than  was  the  bamboo. 

The  lamp  with  untreated  filament  will  decline  in  candle  power 
much  more  rapidly  than  the  treated  filament  designed  for  the 
same  candle  power,  voltage  and  efficiency.  For  candle  power, 
maintenance  and  useful  life,  the  200  v.,  16  c.  p.  4  watt  lamp  with 
untreated  filament  stands  about  midway  between  the  110  v.,  16 
c.  p.,  3  1-2  and  3.1  watt  treated  filament  lamps. 

I  have  now  considered  the  changes  that  have  been  made 
during  the  last  twenty  years  in  the  bulb,  the  vacuum,  and  the 
filament.  There  remain  the  three  important  elements,  the 
leading  in  wires  for  carrying  the  current  to  the  filament,  the 
joints  between  those  wires  and  the  filaments,  apparently  insig- 
nificant but  very  important,  and  the  base  of  the  lamp  for 
attaching  it  to  ibe  circuit. 

For  leading  in  wires  platinum  is  used  now,  the  same  as  it  was 
by  Edison,  but  the  quantity  used  per  lamp  has  been  greatly 
reduced.  There  have  been  various  attempts  to  substitute  other 
cheaper  metals  for  the  expensive  platinum,  but  none  have  proved 
commercially  successful. 

For  joints  Edison  used  a  copper  wire  which  was  welded  to  the 
platinum  at  one  end,  and  at  the  other  flattened  and  bent  about 
the  carbon  filament  and  finally  copper  plated.  This  was  very 
effective  and  was  used  for  many  years,  but  the  use  of  copper  at 
the  joint  is  somewhat  detrimental  to  the  quality  of  the  lamp.  At 
present  the  principal  companies  use  a  carbon  paste  for  attaching 
the  filament  directly  to  the  platinum  wire.  This  is  not  only 
better,  but  cheaper  than  Edison's  method. 

The  base  used  by  Edison  is  used  to-day  with  but  very  slight 
and  unimportant  modifications.  There  have  been  two  dozen  or 
more  distinct  types  of  base  designed  by  different  lamp  companies 
that  have  started  up  during  the  'ast  twenty  years,  and  I  have 
always  admired  the  practical  genuis  of  Edison  who,  in  this,  as  in 
many  otherways,  hit  uponjust  that  form,  that  after  twenty  years  of 
experimenting  on  the  part  of  rivals,  has  survived  nearly  all  other 
forms  of  bases  and  is  to-day  not  only  the  best  but  also  the 
simplest  and  cheapest  to  manufacture. 

Having  considered  the  inost  important  movements  that  have 
been  made  in  the  incandescent  lamp  during  the  last  twenty 
years,  I  will  now  treat  very  briefly  of  the  present  method  of 
lamp  manufacture.  .As  most  of  you  have  probably  visited  our 
lamp  works,  you  are  already  familiar  with  the  main  mechanical 
processes,  and  I  will  not  need  to  dwell  upon  these. 

The  filament  is  made  from  cotton  in  its  original  state.  This  is 
first  thoroughly  cleansed  and  then  digested  with  chemical 
ragents  until  it  is  reduced  to  a  gelatinous  state  resembling  glue. 
After  standing  some  length  of  time  it  is  put  into  a  mechanical 
mixer  and  thoroughly   churned,    then   strained  and    exhausted   to 


remove  all  air  bubbles.  It  is  then  introduced  into  a  special 
bottle  containing  a  very  small  circular  aperture  or  die  in  its 
lower  neck,  and  by  means  of  compressed  air  on  top  of  the  mass 
it  is  squirted  through  the  die  into  alcohol,  which  causes  it  to 
coagulate  into  a  white  thread,  which  after  being  washed  is 
wound  onto  a  drum  and  allowed  to  dry,  when  it  very  much 
resembles  horse  hair.  This  is  gauged  and  sorted,  wound  unto 
suitable  forms  to  give  it  the  filament  shape,  and  then  subjected 
to  the  baking  process.  The  filaments  are  placed  in  graphite 
crucibles,  surrounded  by  graphite  or  other  material  to  exclude 
the  air,  and  then  graduallv  raised  in  a  furnace  to  a  very  high 
tempeiature,  sufficiently  high  to  melt  iron  but  not  platinum,  and 
so  held  for  several  hours  until  all  the  volatile  matter  is  removed 
from  the  filament  in  the  shape  of  gases.  When  removed  from 
the  furnace,  the  filaments  are  almost  pure  carbon  and  very 
smooth  and  glossy.  They  are  now  ready  for  the  next  process, 
treating,   which  has  been  described. 


EFFECT  OF  SCALE  IN    BOILERS. 

The  commonly  accepted  idea  is  that  the  efficiency  of  a  steam 
boiler  is  seriously  affected  by  an  accumulation  of  scale.  Perhaps 
the  most  often  quoted  estimate  is  that  the  presence  of  1-16  in.  of 
scale  causes  a  loss  of  13  per  cent,  of  the  fuel  burned,  %  in.  38  per 
cent.,  and  ^  in.  60  per  cent.  Recently,  says  the  Street  Railway 
Review,  we  have  seen  published  statements  tending  to  show  that 
the  loss  of  efficiency  due  to  scale  has  been  greatly  over-estimated. 

Prof.  R.  C.  Carpenter,  of  Cornell  University,  writing  in  the 
American  Electrician,  says  that  so  far  as  he  is  able  to  determine 
by  tests  a  lime  scale,  even  of  great  thickness,  has  no  appreciable 
effect  on  the  efficiency  of  a  boiler.  A  test  which  he  conducted 
when  the  boiler  was  thickly  covered  with  lime  scale  showed  prac- 
tically as  good  results  as  when  it  was  perfectly  clean.  The  ex- 
planation is  that  the  heating  capacity  is  affected  principally  by  the 
rapidity  with  which  the  heated  gases  will  surrender  heat,  as  the 
water  and  metal  have  capacities  for  absorbing  heat  more  than  a 
hundred  times  faster  than  the  air  will  surrender  heat.  -Any  deposit 
which  curtails  slightly  the  capacity  of  absorbing  heat  on  the  water 
side  has  very  little  effect  either  on  total  capacity  or  efficiency. 
.A  thin  film  of  grease,  however,  being  impermeable  to  water,  keeps 
the  latter  from  the  metal  and  generallv  produces  disastrous  results. 

Mr.  Walter  M.  McFarlaiid,  formerly  an  engineer  officer  in  the 
United  Slates  Navy,  in  the  course  of  a  lecture  at  Sibley  College, 
Cornell  University,  stated  his  experience  had  been  that  a  consider- 
able thickness  of  clean  uniform  scale  made  apparently  little  differ- 
ence in  the  efficiency  of  the  boiler.  On  the  U.  S.  S.  V'andalia 
there  were  two  boilers  used  for  distilling  water,  and  the  water 
evaporated  per  pound  of  coal  was  no  more  when  the  boilers  were 
clean  than  after  three  months  when  the  scale  was  nearly  %  in. 
thick. 

On  the  other  hand,  there  are  recent  tests  showing  that  scale 
does  reduce  the  efficiency.  In  May  and  June,  1S9S,  Prof.  L.  P. 
Breckenridge,  of  the  University  of  Illinois,  made  tests  on  a  loco- 
motive boiler  befoie  and  after  cleaning  it  of  scale  and  found  that 
the  loss  due  to  the  scale  was  9.55  per  cent.  The  average  thick- 
ness of  this  scale  was  3-64  in.  ;  analyses  of  samples  taken  from 
different  points  in  the  boiler  showed  from  20  to  67  per  cent,  calcium 
carbonate   and    from   4    to    40   per    cent,  calcium   sulphate. 

Also,  copies  of  reports  of  tests  sent  us  by  the  Union  Boiler 
Tube  Cleaner  Co.,  of  Pittsburg,  show  that  there  is  a  marked  in- 
crease in  the  efficiency  of  the  boilers  after  the  scale  has  been  re- 
moved. In  one  case  the  gain  was  16.3  per  cent,  and  in  another 
24.8  per  cent.  ;  the   thickness  of  the  scale  was  not  stated. 


FREE  SCHOLARSHIPS. 
The  trustees  of  the  American  School  of  Correspondence,  156 
Tremont  street,  Boston,  Mass.,  have  decided  to  depart  from  cus- 
tom in  their  policy  of  promotion.  Believing  that  a  personal  ex- 
position of  the  advantages  of  a  school  is  often  better  than,  or 
at  least,  a  great  help  to  printers'  ink,  they  have  announced  their 
willingness  to  grant  a  limited  number  of  free  scholarships  to  men 
in  various  large  establishments  and  parts  of  the  country.  We 
are  not  advised  of  the  exact  conditions,  but  anyone  who  thinks 
he  would  like  to  have  one  is  invited  to  correspond  with  them, 
giving  his  occupation,  and  his  application  will  receive  consider- 
ation by  the  trustees.  The  school  calls  attention  to  its  coures  in 
mechanical  and  electrical  engineering  (including  a  complete 
course  in  mechanical  drawing),  the  former  including  steam,  loco- 
motive and  marine  engineering.  As  its  work  is  confined  to  these 
branches,  they  point  out  the  probability  of  better  work  being 
done  than  would  be  likely  where  many  other  branches  are  taught. 
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BY  THE  WAY.  but  dignity  and  aldermen  are  scrangers.  In  vain  you 
The  manager  of  a  gas  company  in  one  of  the  leading  attempt  to  discuss  with  an  alderman  plans  which  you 
cities  of  Canada  is  having  built  a  new  residence  in  a  have  for  bettering  the  electrical  condition  of  the  city,  or 
choice  residential  district  where  electricity  is  almost  money  that  you  have  saved  by  the  eliminption  of 
universally  used  for  house  lighting.  He  complains  of  electrolytic  electrolysis.  The  alderman  dismisses  such 
having  been  pestered  by  electric  wiring  firms  desirous  a  proposition  with  a  gesture  and  brings  you  down  to 
of  securing  the  contract  for  wiring  his  new  house.  The  earth  with  a  jar  by  telling  you  that  he  has  a  friend 
idea  had  not  occurred  to  these  enterprising  contractors  whose  door-bell  doesn't  work  or  that  his  electric-light 
that  it  would  never  do  for  the  manager  of  a  gas  com-  meter  is  working  over-time.  If  he  doesn't  want  a 
pany  to  light  his  house  by  electricity.  When  so  in-  door-bell  fixed  or  his  meter  shunted,  he  probably  wants 
formed  they  gave  the  gas  manager  a  look  expressive  of  a  city  telephone  placed  in  his  hall  or  a  city  arc  lamp  in 
their  deepest  sympathy  with  a  man  who  was  prevented  his  parlor,  or  perhaps  he  only  wants  his  gasoline  stove 
by  circumstances  from  adopting  up-to-date  methods.  repaired.  When  the  influential  member  introduces  you 
XXX  to  his  brother-in-law  and  confides  to  you  that  he  is  to  , 
In  the  past  great  difficulty  has  been  experienced  in  ^^  J'^"''  "^^ief  or  sole  assistant,  that  he  is  a  first-class 
wiring,  for  electric  light,  without  damage,  residences  kalsominer  and  in  a  few  days  will  learn  to  be  a  good 
which  are  decorated.  Wiring  men  have  been  obliged  to  electrician,  you  must  cheerfully  accept  this  as  an  axiom- 
abandon  the  idea  of  getting  to  outlets  and  switches  ^tic  proposition.  Never  show  the  slightest  annoy- 
located  on  brick  walls  without  channelling.  The  firm  ^nce  ;  if  you  don't  like  him  take  him  out  and  connect 
of  Strickland  &  Company  recently  contracted  to  wire  a  him  up  with  the  alternaung-current  primaries.  This  is 
large  residence  in  Toronto  for  some  two  hundred  lights,  "°^  crime,  but  philanthropy.  Endorse  unreservedly 
and  in  many  cases  switches  and  wires  had  to  be  located  ^ny  and  every  proposition  advanced  by  any  member  at 
on  solid  brick  wall.  They  devised  a  means  of  over-  any  time  or  at  any  place.  It  is  also  wise  to  express  an 
coming  the  difficulty  and  carried  out  the  work  success-  eagerness  to  personally  assault  any  person,  not  a 
fully.     They  have  baptized  the  tool   used   in  the  work  a  councilman,  who   has  the  slightest    views    opposed    to 


"persuader,"  and  it  is.  certainly  a  useful  article. 
+  +  + 
At  the  recent  meeting  of  the  British  Association 
some  very  interesting  experiments  were  performed  in 
firing  cartridges  by  means  of  electric  waves,  sent  out 
from  an  apparatus  arranged  for  wireless  telegraphy. 
In  this  case  it  was  an  apparatus  similar  to  Signor 
Marconi's  that  was  used,  and  it  was   intended  to    have 


those  of  the  aforesaid  member." 


ELECTRICAL  EQUIPMENT  OF  THE  CHAMBLY 
PLANT. 

The  initial  installation  at  the  works  of  the  Chambly 
Manufacturing  Company,  at  Chambly,  from  which 
point  current  is  transmitted  to  the  city  of  Montreal,  17 
m.iles  distant,  consisted  of  four  two-phase  generators  of 
fired  the  cartridges  from  a  balloon  that  was  sent  up  ^^qo^  k..^.  capacity  each,  wound  to  generate  current 
from  the  L.ster  Park,  where  the  members  of  the  at  12,000  volts.  The  plant  was  so  designed,  however, 
British  Association  were  being  entertained,  but  the  as  to  provide  for  the  installation  of  eight  machines  of 
balloon  got  away  so   quickly   that   communication    was      ^^^^  ^t,^^^  capacity.      The  demand   for   power  has  been 


such  that  the  Chambly  Company  have  found  it  neces- 
sary to  install  the  additional  equipment  originally  pro- 
vided for,  and  we  are  mformed  by  the  Canadian 
General  Electric  Company  that  they  have  secured 
the  contract  for  four  generators  of  2,000  k.w.  each  to 
complete  the  installation.  These  will  be  wound  for 
2,200  volt«,  and  bj-  means  of  transformers  the  current 
will  be  stepped  up  to  12,000  volts  for  distribution  over 
the  circuits. 


lost  with  it  before  the  experiments  could  be  carried  out, 
and  to  satisfy  the  scientists  the  gentlemen  in  charge  of 
the  apparatus  fired  the  charges  by  imitating  the  wave 
that  would  have  arrived  from  the  balloon  if  the  com- 
munication had  been  maintained.  The  arrangement 
consisted  of  the  usual  coherer  which  is  necessary  for 
inductive  wireless  experiments,  and  a  wave  was  sent  to 
it  through  the  wooden  wall  of  the  hut  in  which  the 
apparatus  was  placed,  by  means  of  the  spark  of  an 
ordinary  trictional  electrical  gas  lighter.     The  action  of 

the  wave  on   the  coherer  caused  an    electric    relay    to  ELECTRICITY  ON  GERMAN  FARMS. 

operate  and  to  connect  a  battery  of  accumulators   with 

the  wires    leading    to    the    fuse,    which    exploded    im-  ^nder  date  of  August  23,    1900,    Consul   Hughes,  of 

mediately  the  current  passed.  In  the  opinion  of  a  Cobourg,  sa)s  :  "In  this  and  neighboring  parts  of 
writer  in  the  Colliery  Guardian  there  are  possibilities  in  Germany,  considerable  attention  is  being  paid  to  elec- 
this  that  may  be  useful  in  mining.  f''^=^'  appliances  that  can  be   used  on   the  farm.      Near 

^  Ochsenfurt,  in  Bavaria,  a  company   composed   of  land- 

owners and  small  farmers  has  been  organized  for  the 
establishment  of  an  electrical  system  for  use  on  their 
farms  and  villages.  The  current  is  to  be  generated  by 
.steam  and  water  and  to  be  distributed  from  a  central 
station  to  the  places  at  which  it  is  wanted.  Sub-sta- 
tions are  to  be  established  at  given  points,  with  the 
necessary  apparatus  for  connecting  with  the  farm  or 
other  machinery,  and  also  for  lighting  purposes  in  the 
houses,  offices,  roads  and  village  streets." 


At  the  recent  convention  of  municipal  electricians, 
held  in  Pittsburg,  a  humorous  communication  was 
read  from  Mr.  L.  J.  Morgan,  formerly  city  electrician 
of  Kansas  City,  in  which  he  explained  that  the  office  of 
city  electrician  in  that  city  had  been  abolished. 
Referring  to  some  of  the  conditions  under  which  the 
city  electrician  labors,  Mr.  Morgan  said  that  "  his 
employers  consisted  chiefly  of  the  mayor  and  a  city 
council,  or  probably  the  city  council  and  a  mayor. 
Characteristic  curves  of  the  mayor  may  be  more  or  less 
easily  plotted,  but  no  one  can  foretell  the  vagaries  of 
the  city  council.  The  ethics  of  the  profession,"  he 
continued,  "demand  that  dignity  should  be  omnipresent. 


The  negotiations  with  Boyd  &  Company  to  operate  the  electric 
light  plant  at  Huntingdon,  Que.,  by  water  power  have  been 
declared  off.  The  plant  will  be  run  by  steam  until  next  spring, 
when  steps  will  be  taken  by  the  town  to  acquire  a  water  power. 
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CANADIAN  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 

FOURTEENTH  DINNER  OF    TORONTO  NO.    I. 

A  jolly  party  assembled  in  ine  large  dining  room  of  the  VV'alker 
House,  Toronto,  on  Thanksgiving  eve,  to  parlakeof  the  fourteenth 
annual  dinner  tendered  by  Toronto  No.  i,  C.A.S.E.  The  attend- 
ance numbered  about  one  hundred  and  fifiy.  With  one  large 
table  at  the  head  of  the  room  and  len  smaller  tables,  prettily 
decorated  with  plants  and  flowers,  a  splendid  effect  was  produced. 
Seated  at  and  near  the  head  table  were  ex-Mayor  Shaw,  Messrs. 
James  Huggett,  president  Toronto  No.  1  ;  G.  C.  Mooring,  ex- 
ecutive pre-ident  ;  R.  C.  Peitigrew,  Hamilton,  past  executive 
president:  Chas.  Moseley,  executive  vice-president ;  A.  M.  Wick  ens, 
executive  secretary;  G.  F.  Haworlh,  of  Sadler  &  Haworlh  ;  J.  J. 
Main,  Canadian  Heine  Boiler  Company;  G.  R.  Baker,  Westman  & 
Baker  ;  W.  C.  Powers,  traveller  Vacuum  Oil  Company  ;  G.  W. 
Grant,  Hamilton-Grant  Oil  Company  ;  J.  M.  Sinclair,  Eureka 
Mineral  Wool  Company;  E.  J.  Philip,  The  Steam  Specialty  Com- 
pany ;  A.  E.  Edkins,  j.  W.  Marr,  W.  P.  Sutton,  O.  P.  St.  John, 
W.  J.  Webb,  H.  E.  Terry,  George  Thompson,  James  Bannon, 
W.  C.  Blackgrove,  Wilson  Phillips,  and  others. 

The  menu  was  tempting  and  served  in  good  style.  Their  ap- 
petites appeased,  attention  turned  to  the  toast  list.  .As  presiding 
officer,  Mr.  James  Huggett  welcomed  the  guests  to  the  four- 
teenth annual  banquet.  In  his  remarks  he  pointed  out  that  the 
engineers  were  banded  together  to  raise  the  standard  of  the  pro- 
fession. This  was  the  sole  object  of  the  Association.  The  sec- 
retary, Mr.  Marr,  read  a  letter  of  regret  from  City  Engineer  C. 
H.  Rust.  "The  Queen"  being  honored,  the  president  asked  the 
guests  to  rise  and  drink  the  health  of  "Canada,  Our  Home,"  to 
which  ex-Mayor  Shaw  responded  in  a  truly  patriotic  speech.  It 
was  not  only  the  material  prosperity  of  Canada  that  we  should 
be  proud  of,  but  fame  had  come  to  our  country  through  the 
gallantry  of  the  Canadian  soldiers  in  South  Africa.  He  concluded 
with  the  remark  that  our  destiny  must  be  with  the   Motherland. 

Mr.  A.  M.  Wickens  responded  to  "Toronto,  Our  City."  To- 
ronto, he  said,  was  the  center  ol  the  educational  institutions  of 
Canada.  Perhaps  it  was  not  generally  known  that  we  have  the 
only  free  technical  school  in  the  world.  He,  as  one  who  had 
always  taken  a  deep  interest  in  technical  education,  hoped  that 
it  would  soon  be  possible  to  furnish  th^  scholars  with  free  books 
as  well  as  free  tuition,  and  that  the  Toronto  school  would  be  the 
forerunner  of  man>'  technical  schools  throughout  Ontario. 

The  names  of  Messrs.  G.  R.  Baker  and  J.  J.  Main  were  coupled 
with  the  toast  of  "The  Manufacturers."  Mr.  Baker  said  that 
when  we  look  back  we  must  admit  that  the  manufacturing  indus- 
tries had  improved  within  the  last  four  years.  He  was  not  one 
who  believed  that  the  introduction  o*'  new  machines  and  ideas 
would  decrease  the  demand  for  labor.  When  he  started  in  busi- 
ness they  had  no  planing  machine,  but  used  the  hammer  and 
chisel.  He  said  that  as  good  mechanics  could  be  found  in  Cana- 
da as  anywhere  in  the  world.  In  calling  upon  Mr.  Main,  the 
president  referred  to  him  as  one  always  ready  and  anxious  to 
help  the  engineers.  Upon  rising  Mr.  Main  was  heartily  applaud- 
ed. He  said  that  it  had  been  his  privilege  to  be  present  at  eleven 
of  the  fourteen  banquets  which  had  been  held  by  Toronto  No  i. 
It  was  also  his  good  fortune  never  to  have  had  bad  times.  His 
trouble  had  been  more  work  than  he  could  possibly  turn  out. 
Recently  he  had  received  enquiries  for  machinery  from  all  parts 
of  the  Dominion.  Boiler-making,  he  said,  had  undergone 
wonderful  changes.  A  few  years  ago,  when  the  riveting  machine 
was  introduced  into  the  boiler  shop,  the  boiler  makers  threatened 
to  strike;  later  pneumatic  machinery  was  introduced,  but  still  there 
was  plenty  of  work  for  the  men.  In  his  opinion  no  capable  boiler- 
maker  need  be  out  of  employment.  Mr.  Main  in  closing  acceded 
to  a  request  for  a  story,  the  telling  of  which  was  roundly  applauded. 

"Educational  Interests  "was  acknowledged  by  Mr.  E.  J. 
Philip  and  Mr.  A.  .M.  Wickens.  The  C.A.S.E!,  Mr.  Philip  said, 
had  done  more  to  educate  its  members  than  any  other  society. 
It  was  the  intention  of  Toronto  No.  1  to  hold  open  meetings 
during  the  coming  winter,  at  which  instructive  papers  would  be 
read.  Mr.  Philip  referred  to  the  fact  that  the  stationary  engi- 
neers were  in  a  large  measure  responsible  for  the  establishment  of 
the  technical  school.  While  a  course  in  the  technical  school  was 
to  be  commended,  another  source  ol  education  which  gave  good 
results  was  the  correspondence  schools.  A  Canadian  correspond- 
ence school  had  been  started  and  would  be  in  good  running  order 
before  the  end  of  the  year,  and  the  intention  was  to  cater  largely 
to  the  needs  of  engineers.  The  advantages  of  this  method  of 
education  was  that  students  did  not  require  to  leave  their  homes 
at  night,  and  that  older  men,  who  might  not  be  in  a  position  to 
keep  up  with  the  younger  students  in  a  class,  could  regulate  the 
course  to  suit  their  ability.  Mr.  Wickens,  in  responding,  gave  a 
brief  history  of  the  objects  of  the  association.  There  were  two 
associations,  the  Ontario  Association  and  the  Canadian  Associa- 
tion. The  former  is  incorporated  by  the  Government  to  grant 
certificates  to  competent  engineers,  while  the  latter  aims  !o  edu- 
cate the  engineers  so  that  they  may  obtain  these  certificates. 
During  the  coming  year  it  was  proposed  to  take  a  further  step  in 
educational  work.  Last  year  five  different  lesson  papers  were 
issued  to  active  members  only,  but  at  the  last  convention  funds 
were  set  apart  tp   get   out    1,000   copies   per  mpnlh,  for  twelve 


inonths.  The  object  of  the  papers  was  to  teach  engineers 
how  to  handle  their  plant  economically.  The  papers  would  take 
up  such  subjects  as  water,  steam,  gases,  combustion,  tempera- 
ture, etc.,  and  would  be  distributed  to  members  and  other  engi- 
neersthrough  the  proprietors  of  steam  plants.  In  this  way  steam 
users  would  get  educated  regarding  the  work  of  the  association. 
Mr.  Wickens  urged  engineers  to  endeavor  to  improve  themselves, 
pointing  out  that  there  was  plenty  of  room  in  the  engineering 
trade  at  the  top. 

In  responding  to  the  toast  of  "  The  Executive"  Mr.  Mooring 
pointed  out  that  the  motto  of  the  Association  was  safety,  reliabil- 
ity, economy,  and  intelligence.  He  said  that  at  the  last  session 
of  parliament  they  were  promised  that  the  legislation  asked  for 
would  be  granted  next  year.  Aid.  Pettigrew,  of  Hamilton,  made 
a  brief  speech  in  reply  to  the  same  toast.  He  was  pleased  to  say 
that  the  association  was  growing,  and  that  the  Hamilton  associ- 
ation, since  the  last  executive  meeting,  had  taken  in  half  a  dozen 
new  members.  Mr.  Chas.  Moseley  paid  a  high  tribute  to  Mr. 
Henry  Carscallen,  M.P.P.,  of  Hamilton,  and  Mr.  TIios.  Crawford, 
M. P.P.,  Toronto,  for  the  assistance  which  they  had  given  the 
engineers  in  their  efforts  to  secure  legislation. 

Mr.  O.  P.  St.  John  and  Mr.  A.  E.  Edkins  responded  to  "  Sister 
Societies,"  and  Mr.  James  Huggett  to  "Toronto  No.  i.  '  Mr. 
Huggett  stated  that  open  lectures  would  be  given  in  Engineers' 
Hall,  61  Victoria  street,  every  third  Wednesday  in  each  month, 
and  he  extended  an  invitation  to  all  engineers  to  attend  them. 
The  Association  had  a  good  library  and    was    working    earnestly 


Mr.    J.^MES    HtGGETT, 
President  Toronto  No.   i,  C.  .A    S    E. 

to  improve  the  standard  of  the  engineering  profession.  "  Our 
Host  '  and  "  The  Press"  being  toasted,  the  proceedings  of  the 
evening  ended. 

An  excellent  programme  of  songs  was  furnished  by  Messrs. 
Gillogly,  Maguire,  Anderson  and  Trowman. 

The  dinner  committee  consisted  of  Messrs.  Jas.  Huggett,  J. 
W.  Marr,  W.  L.  Outhwaile,  W.  J.  Webb,  S.  Thompson,  Jas. 
Bannon,  A.  M.  Wickens,  H.  E.  Terry,  John  Fox,  A.  A.  Storer, 
and  G.  C.  Mooring. 

MR.  JAMES  HUGGETT. 

Mr.  James  Huggett,  president  of  Toronto  No.  i,  was  born  at 
Chatham,  Kent,  England,  and  at  the  age  of  fourteen  years  enter- 
ed the  Royal  Navy  Dock  yard  at  that  place,  remaining  there 
until  he  reached  the  age  of  twenty-one,  when  he  left  for  Canada. 
He  has  resided  in  this  country  ever  since,  and  has  occupied 
several  important  positions  in  steam  engineering.  For  twelve 
years  he  was  in  the  employ  of  A.  S.  Whilting,  of  Oshawa,  leaving 
there  ten  years  ago  to  accept  the  position  of  chief  engineer 
and  mechanical  superintendent  for  the  Freehold  Loan  &  Savings 
Company,  whose  office  building  at  the  corner  of  Victoria  and 
-Adelaide  streets  is  one  of  the  best  equipped  in  Canada.  -A  short 
time  ago  the  Freehold  Loan  &  Savings  Co.  was  amalgamated  with 
the  Canada  Permanent  &  Western  Canada  Mortgage  Company. 
Mr. Huggett, however,  retained  his  position, and  in  addition  became 
mechanical  engineer  of  the  various  buildings  controlled  by  these 
amalgamated  interests.  Mr.  Huggett  has  always  taken  an 
active  interest  in  the  work  of  the  Canadian  .Association  of  .Sta- 
tionary Engineers,  and  his  election  as  president  of  Toronto  No. 
I  is  a  well  deserved  honor. 


The  British  American  Corporation,  who  are  operating  their  mines 
electrically,  have  placed  a  contract  with  the  Canadian  General  Electric 
Company  for  a  100  h.p.  induction  motor.  This  is  in  addition  to  sever- 
al large  motors  previously  installed.  The  C.  ?.  R.  smelter  at  Trail 
have  also  purchased  a  1150  k.w.  motor, 
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STORAGE  BATTERY— ITS  USE  ON  SMALL  ROADS. 

Kv  B.  is.  Van  No-,trand. 

The  application  of  storag^e  batteries  to  the  generating  system 
of  large  electric  roads  has  been  described  by  many  engineers  in  a 
variety  of  ways,  so  that  an  impression  has  been  left  upon  many 
mmds  that  it  is  only  wiih  these  larger  systems  that  the  battery 
s-^heme  is  feasible.  This  idea  is  incorrect,  and  I  think  that  the 
following  description  of  the  equipment  and  operation  of  the  Peek- 
skill  Lighting  and  Railroad  Company  will  bear  me  out  in  the 
statement.  In  the  description  of  this  road  we  shall  see  conditions 
that  apply  in  a  general  way  to  most  small  lines. 

This  road  was  placed  in  operation  in  June,  1S99,  since  which 
time  it  has  been  running  without  any  interruption  except  momen- 
tary stops  caused  by  the  circuit  breakers  flying  out.  Beginnmg 
at  the  station  of  the  New  York  Central  Railroad,  which  is  at  the 
western  edge  of  the  town,  near  the  Hudson  river,  the  road  pro- 
ceeds in  a  practically  straight  line  through  the  center  of  the  town 
and  on  to  Lake  Mohegan — a  total  distance  of  4^;^  miles.  The 
road  is  an  exceptionally  hilly  one,  in  fact  the  fairly  level  portions 
are  the  exception,  and  are  never  more  than  1,600  feet  long.  Be- 
ginning at  the  New  York  station  terminus,  the  road,  as  far  as 
grades  are  concerned,  is  about  as  follows:  Starting  into  town, 
there  is  1,000  feet  of  7^  per  cent,  grade — with  a  small  portion 
(say  20  feet)  where  it  reaches  9  per  cent.  For  a  distance  of 
about  4,000  leet  beyond  this,  there  is  a  gradual  grade,  varying 
from  ^'^  per  cent,  to  2  per  cent.,  terminated  by  300  feet,  of  5J4 
percent.  107^2  percent.  At  the  top  of  this  is  a  short  level, 
leading  into  a  2,000  feet  2  per  cent,  incline,  followed  by  1,600 
feel,  varying  from  4^^  per  cent,  to  8^/  per  cent.,  which  is  in  turn 
followed  by  2,000  feet  of  334'  per  cent,  of  up-grade.  There  is 
after  this  a  depression,  represented  by  1,400  feet  of  down-grade, 
varying  from  6.8  per  cent,  to  nothing,  which,  after  passing  into  a 
short  level  rises  1,400  feet  up-grade  with  a  maximum  of  4.6  per 
cent.,  to  another  short  level.  Then  follows  another  down-grade 
of  about  i,Koo  feet,  varying  between  8  per  cent,  and  2  per  cent. 
This  is  followed  by  1,600  feet  of  level — terminated  by  300  feet  of 
8  per  cent.  .After  this  is  1,000  feet  of  level,  passing  into  a  short 
down-grade  of  6  per  cent.,  1,300  feet  of  level  is  after  this,  passing 
into  2,000  feet  of  7|^  per  cent.  The  final  portion  lo  the  end  of 
the  road  is  about  800  feet  level. 

On  this  entire  line  of  single  track,  with  four  turnouts,  56-lb.  T- 
rails  are  used  throughout,  these  being  laid  in  the  usual  manner. 

There  is  a  single-track  branch  4,000  feet  long  extending  from 
the  New  York  Central  station  north  to  the  Slate  Camp  Ferry. 
This  operates  but  one  month  of  the  year,  at  which  lime  two  cars 
are  in  service. 

The  overhead  construction  of  the  system  is  simple — consisting 
of  00  trolley  throughout,  with  0000  feeder,  extending  to  within  ^ 
mile  of  the  lake  end  and  1,000  feet  from  the  station  end.  The 
branch  has  no  feeder.  The  0000  feeder  is  tapped  at  regular  dis- 
tances throughout  its  length. 

The  apparatus  for  operating  the  road  consists  of  one  60-k.w. 
Edison  bipolar  575-volt,  880  r.p.m.  generator,  belled  lo  a  hori- 
zontal 13-in.  X  i2-in.  Armington  &  Sims  simple  engine,  the  horse- 
power of  which  is  about  100  at  575  r.p.m.  Belted  10  this  same 
engine,  in  tandem  with  the  dynamo,  is  a  four  pole  differential 
booster,  which  is  used  to  render  the  charging  and  discharging  of 
the  battery  automatic. 

There  is  another  unit  consisting  of  a  Westinghouse  120  k.w., 
multipolar  625r.p.m.  generator,  belted  toa  vertical  14-in.  and  24  in. 
X  14-in.  Westinghouse  compound  engine  of  200  h. p.  capacity.  It 
may  be  added  here  that  this  generator  is  rarely  used,  and  that 
only  when  the  road  is  unusually  heavy — such  as  occur  on  hr<lidays 
and  warm  Sunday  afternoons.  The  same  engine  which  operates 
this  generator  is  also  belted  to  one  of  the  alternators  for  incan- 
descent lighting.  It  may  be  well  to  note  that  in  addition  to  ihe 
above  engines  there  are  three  other  "ngines  which  operate  the 
remaining  light  machines.  These,  of  course,  have  nothing  to  do 
with  the  railway  system.  In  the  boiler  room  are  three  So  h.p. 
and  100  h.p.  horizontal  return  and  tubular  boilers,  carrying  steam 
at  105  pounds  pressure.  During  the  summer  months  two  of  the 
80  h.p.  engines  are  sufficient  to  run  the  entire  plant — though 
thiee  become  necessary  in  winter. 

The  battery,  which  is  in  the  simple  wooden  shed  next  the  boiler 
room,  consists  of  26  type  F-9  chloride  accumulator  cells.  Each 
cell  is  comprised  of  nine  plates,  loj^  inches  square,  suspended  in 
glass  jars  of  sufficient  size  to  enable  the  capacity  to  be  increased 
in  future  by  the  addition  of  more  plates.  Each  cell  is  mourned' 
upon  a  wooden  tray  filled  with  sand,  to  ensure  an  even  founda- 
tion for  the  jar.  These  trays  rest  in  turn  upon  glass  insulators,, 
supported  by  a  wooden  battery  rack.  On  full  charge  the  battery 
has  a  maximum  rated  capacity  of  160  amperes  for  short  periods. 
Asa  matter  of  fact,  however,  it  is  otten  called  upon  to  discharge 
at  a  considerably  higher  rate  than  this,  250  amperes  being  called 
for  momentarily. 

During  the  summer  season  three  cars  are  run  from  6  a.m.  to  12 
p.m.  Two  of  these  run  through  Peekskill  as  far  as  the  car  house 
at",the  eastern  edge  of  the  town.  The  other  car  runs  through  the 
town  and  on  to  Lake  Mohegan.  This  gives  a  twelve-minute 
schedule  in  town,  and  forty-eight  minutes  through  to  the  lake. 
In  the  afternoon  and  evening  four  cars  are  run,  giving  a  twelve- 
minute  schedule  in  town  and  twenty-four  minutes  through  to  the 
lake.  On  holidays,  etc.,  five  cars  are  run,  all  going  through — 
thus  maintaining  a  twelve-minute  schedule  throughout  the  run. 


Having  gained  a  fair  idea  of  the  nature  of  the  system,   we  will 
pass  to  the  results  obtained  in  the  station. 

The  point  of  first  importance  is  the  remarkable  constancy  of 
the  load  upon  the  generator,  and  the  correlated  fact  that  the 
60  k.w.  machine  is  all  that  is  necessary  lo  operate  the  road,  ex- 
cept when  running  the  five-carschedule.  Thecurvemarked  No.  1, 
in  the  engraving  will  explain  this.  This  shows  the  results  of 
ten-second  readings,  taken  upon  the  battery  and  generator  dur- 
ing a  short  portion  of  a  four-car  run.  The  total  line  current  is, 
of  course,  the  summat'on  of  these  two.  It  is  seen  that  this  total 
current  fluctuates  between  25  amps,  and  310  amps.,  and  that  the 
generator  runs  along  at  practically  full  and  constant  load — the* 
battery  assuming  the  fluctuations  above  and  below  Ihis.  Curve 
\o.  2  shows  the  same  results  for  a  three-car  run.  Here  the  aver- 
age or  generator  load  is  lower  (about  75  amps.),  and  the  line 
fluctuates  from  o  amps,  to  170  amps.  The  practical  good  of  this 
is  evident.  It  means  that  a  60  k.w.  machine  is  running  instead 
of  180  k.w,,  -vhich  would  be  required  were  Ihe  battery  not  in  ser- 
vice. In  other  words,  although  the  load  fluctuates  from  almost 
nothing  to  180  k.w.,  Ihe  average  is  in  the  neighborhood  of  60 
k.w.,  and  it  is  this  average  only  which  falls  upon  the  generator 
and  engine.  The  remarkable  evenness  of  the  load  upon  the 
generator  produced  by  the  operation  of  a  storage  battery  is 
shown  very  nicely  by  the  fa-t  thai  we  are  operating  our  120-k.w. 


AUO.l 

..00. 

L 

BATTER 
1 

-"« 

f 

Eil 

BATTER 

•CURRE 

- 

if 

4 

\          |\ 

<5o 

Vl/ 

K 

\^ 

A 

1 

w 

\ 

'W 

E,« 

If. 

1/ 

m 

IV 

v\ 

->^ 

So 

lOM 

ON»K 

W    OENE 

lATOR 

!"■ 

^, 

ONSOK 

— "■ 

RATOR 

• 

1 

i           i 

".'"bc"' 

i 

1 

1 

„.  .1" 

.,nIte 

\ 

No  1. 


No.  2, 


railway  machine  and  one  of  Ihe  alternators  for  our  electric  lights 
from  the  same  engine.  Ordinarily  Ihis  would  produce  a  very 
serious  flickering  in  the  lights,  but  in  our  case  it  is  impossible  to 
detect  the  slightest  change  in  the  brilliancy  of  the  lamps,  al- 
though the  railway  may  be  fluctuating  between  its  widest  limits. 
I  have  not  had  an  opportunity  to  test  Ihe  coal  saving  produced  by 
this  arrangement,  but  I  am  confident  from  my  observations  that 
it  is  sufficient  to  pay  a  good  return  upon  the  battery  investment 
over  and  above  the  interest  and  depreciation  charge*. 

The  increased  economy  of  a  small  unit  operating  at  a  full  and 
constant  load  above  that  of  one  three  times  Ihe  size,  but  doing 
the  same  work  under  highly  fluctuating  conditions,  is  such  as  to 
warrant  this  assumption. 

It  would  be  difficult  to  increase  the  simplicity  of  operation  in 
this  plant.  After  the  original  adjustment,  the  apparatus  has 
worked  together  without  the  slightest  difficulty.  We  have  a 
generating  unit  operating  under  electric  lighting  conditions,  due 
lo  the  fact  that  the  battery  removes  from  the  systems  all  sudden 
overloads,  and  the  strain  thus  removed  from  the  minds  of  those  in 
charge  is  in  its  efi'ect  almost  as  valuable  as  this  latter  consideration. 

In  other  ways  the  battery  is  valuable.  A  great  many  limes  it 
has  been  necessary  to  shut  down  the  small  engine  suddenly  from 
some  mishap.  During'  Ihe  eight  or  ten  minutes  necessary  to  get 
ihe  other  unit  into  operation  the  battery  has  carried  the  entire  load. 

Then,  too,  it  is  ofi  en  desirable  to  run  a  car  for  some  special 
occasion  very  late  at  night.  At  such  times  the  generator  is  shut 
down  and  the  battery  thrown  across  the  line. 

In  conclusion,  I  may  state  that  the  battery  has  given  us  ab- 
solutely no  trouble  since  its  installation,  and  the  daily  labor  for 
its  proper  care  does  not  average  more  than  one-half  hour.  In 
fact,  about  all  the  work  required  is  that  of  taking  voltmeter  and 
hydrometer  readings  upon  the  individual  cells  once  each  week. 


Paper  read  before  the  New  York  Slate  Street  Railway  Associati( 
18;  1900. 


Buffalo,  Sept. 


THE  MONTREAL  STREET  RAILWAY. 

The  fortieth  annual  meeling  of  the  Montreal  Street  Railway  Co 
was  held  in  Montreal  on  November  71  h.  The  report  of  the 
directors  of  the  past  year's  business  showed  a  net  profit  of  $647,- 
246.64,  as  compired  with  $630,870.61  for  the  previous  year.  The 
operating  expenses,  it  was  slated,  showed  an  increase  of  1.11  per 
cent,  as  compared  vvith  last  year,  this  increase  being  due  to  more 
frequent  and  extended  car  service,  increased  expenditure  for 
snow  clearing,  and  increased  cost  of  fuel  and  general  supplies, 
as  well  as  labor. 

The  company's  rolling  stock  was  increased  during  the  year  by 
the  addition  of  56  closed  motor  cars,  45  open  motor  cars,  one 
stores  car,  7  supply  cars,  and  80  trucks,  while  128  motors  and  83 
controllers  were  added  to  the  electrical  equipment  of  the  cars. 
There  are  at  present  under  construction  in  the  company's  shops 
six  extra  long  closed  motor  cars,  mounted  on  double  trucks, 
making  in  all  25  cars  of  this  type  which  will  be  available  for 
service  this  winter. 

The  system  of  cast-welding  rail  joints  was  continued  and  ex- 
tended, the  experience  obtained  during  the  past  two  years  fully 
justifying  the  expense  incurred. 


November,  1900 


CANflDlflN     HLiHCTRlCflli     fJEWS 


217 


TRADE  NOTES, 

We  have  received  from  Messrs  J.  E.  Rhoads  &  Sons,  of  Phila- 
delphia, a  handsomely  primed  and  illusiraled  catalogue  of  one 
hundred  pages,  descriptive  of  (heir  leather  belting  and  factory 
fire  extinguishing  appliances,  etc. 

Mr.  L.  Sapery,  of  the  Syracuse  Smelling  Works,  Montreal,  who 
has  recently  returned  from  Europe,  reports  that  he  has  secured 
some  good  orders  for  their  celebrated  babbitt  metals  and  Colum- 
bia phosphor  tin  in  England  and  France,  which  will  be  filled  for 
the  first  time  from  the  Canadian  works.  This  the  first  instance  of 
babbitt  metal  or  phosphor  tin  being  imported  from  Canada. 


SPARKS. 

It  is  stated  that  the  Electric  Development  Company,  of  Phila- 
delphia, will  open  a  Canadian  office  in  Hamilton. 

The  Chambly  Electric  Company,  of  Montreal,  have  installed  a 
5  h.p.  motor  to  run  a  5  ton  capacity  elevator  in  the  warehouse  of 
F.  X.  Benoit  &  Co.,  flour  merchants,  Montreal. 
.  The  Aylmer  Electric  &  Manufacturing  Company  are  installing 
a  new  3,000  light  incandescent  generator  purchased  from  the 
Canadian  General  Electric  Company,  being  one  of  their  latest 
type  revolving  field  machines. 

The  Chambly  Electric  Company,  of  Montreal,  have  received  an 
order  from  C.  O.  Beauchemin  &  Fils  to  install  a  complete  ware- 
house telephone  system  of  ten  instruments  in  their  warehouse 
and  seven  in  their  printing  office.  An  aerial  cable  5000  feet  in 
length  will  be  used  between  the  two  establishments. 

It  is  reported  that  the  American  Bell  Telephone  Company,  the 
Telephone,  Telegraph  &  Cable  Company  of  America,  the  West- 
ern Union  Telegraph  Company,  and  the  Postal  Telegraph-Cable 
Company  will  be  consolidated  into  one  big  company,  to  be  known 
as  the  National  Telephone  &  Telegraph  Company. 

The  electrical  equipment  of  the  church  of  Maisonneuve,  P.  O., 
has  gone  through  many  changes.  Originally  a  few  lamps  were 
put  in,  but,  considering  the  advantages  of  electric  light,  the 
churchwardens  decided  to  have  a  complete  plant  installed  for 
lighting  the  entire  church.  Mr.  Valois,  manager  of  the  Chambly 
Electric  Company,  of  Montreal,  secured  the  contract  for  the 
installation  of  a  200  light  plant,  which  was  completed  in  Septem- 
ber last. 

The  Toronto  Railway  Company  have  for  some  time  been 
manufacturing  controllers  after  a  patent  claimed  to  be  owned  by 
the  Canadian  Geiieral  Electric  Company.  The  latter  brought 
suit  against  the  railway  company  to  restrain  them  from  manu- 
facturing the  controller,  and  ihe  courts  gave  judgment  in  favor 
of  the  plaintifTs,  and  ordered  defendants  to  pay  all  costs.  The 
controllers  now  in  use  on  the  road  will  be  continued  on  payment 
of  damages  which  have  been  agreed  upon. 

The  corporation  of  Lachine,  Que.,  has  owned  and  operated  its 
own  electric  lighting  plant  for  seven  years  past.  Recently,  how- 
ever, it  became  dissatisfied  with  this  method,  and,  after  having 
consulted  with  Mr.  R.  A.  Ross,  consulting  electrical  engineer,  de- 
cided to  dispose  of  the  plant  and  accept  the  offer  of  the  Lachine 
Rapids  Hydraulic  &  Land  Company  for  the  necessary  supply  of 
current,  which  will  be  delivered  at  the  transformer  primaries. 
The  distribution  system  will  be  entirely  remodelled  and  adapted 
for  the  use  of  alternating  current  for  light  and    power. 

The  Electrical  Construction  Company,  of  London,  Limited, 
find  their  business  expanding  and  growing  to  such  an  extent  that 
they  have  deemed  it  advisable  to  enlarge  their  premises  and 
equip  their  factory  with  the  latest  modern  improvements  for  facil- 
itating the  economical  and  convenient  handling   of  their    machin- 


ery. They  have  purchased  Tots  No.  32,  34,  36,  38  and  40  Dundas 
street  west,  opposite  the  court  house,  200  feet  deep,  on  whch 
they  are  erecting  a  three-story  factory.  This  company  have 
recently  extended  their  business  to  include  fixtures,  house  wiring, 
and  general  electric  supply  trade,  together  with  several  special- 
ties of  foreign  manufacture.  They  will,  in  their  new  factory,  be 
prepared  to  handle  light  and  power  generators  of  all  sizes  and  of 
all  requirements.  Their  factory  is  being  built  according  to  the 
plans  of  the  so-termed  modern  machine  shop,  having  travelling 
crane  covering  the  entire  shop,  and  galleries  on  each  side  for  the 
lighter  work;  the  main  floor  being  used  for  the  heavy  tools  and 
handling  of  heavy  work.  They  will  be  in  a  position  to  turn  out 
the  very  best  liigh  grade  machinery  at  a  minimum  of  cost. 
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ur  scale  of  wages 
our  efficiency.  " 
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To  establish  the  superior  merits  of  its 
courses,  the  Trustees  of  the  AMERICAN 
SCHOOL  OF  CORRESPONDENCE  have  voted 
to  award  to  a  tew  well  recommended,  ambitious 
men  in  each  manufacturing  plant  a  FREE 
SCHOLARSHIP 

Electrical,  Mechanical, 
Marine,  Stationaru 
or  Locomotive  .  .  . 

(Including  a  Complete  Course  in  Meclianical  Drawing.) 

The  holders  of  these  FREE  SCHOLARSHIPS 
will  be  asked  to  answer  inquiries  as  to  the 
value  of  the  instruction,  and  also  to  recommend 
the  School  to  their  friends,  thus  establishing 
an  endless  chain  of  enthusiastic  students  who 
will  advertise  the  School  more  thoroughly  than 
tons  of  printed  matter  or  an  army  of  agents. 
Application  blank  on  request. 

(Mention  the  Canadian  Electrical  News.) 


(Chartered  by  the  Comm.unvealtli  nf  Ma-vich 

BOSTON,  MASS.,  U.  S.  A. 
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Power  Factor — 
Complete  Circuit  Series 
Lamps  with  Regulator — .go. 

Manhattan  Regulating  Reactance  Coil. 

Retifulalor  loss  constant  at  all  loads,  200  watts. 
Rej^ulalors  to  provide  for  any  percentage  of  circuit,  from 
10  to  100  per  cent. 

Manhattan  Series  A.  C.  Enclosed  Lamps. 

At  6.6  amp.,  72-volts,  430  watts.      Total  loss  in  lamp,  5  watts. 
Power  Factor  .gi.      Efficiency  .gg. 
Terminal  and  Arc  Voltage  the  same.      C°"cenlric  mechanism,  but  one  magnet  used 
in  lamp.      No  springs. 


MANHATTAN  GENERAL  CONSTRUCTION  CO.,  TORONTO,  CAN. 


Olflce  : 
409  Temple  Bldg.l 
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SPARKS, 

Mr.  P.  Scanlan  has  been  appointed  engineer  in  Ihe  nesv  electric  light 
station  in  East  Toronfo. 

The  New  Brunswick  Telephone  Company  purpose  erecting  a  new 
telephone  exchange  at  St.  John,  N.B. 

Nerlich  &  Company,  of  Toronto,  are  installing  a  25  k.w.  direct  con- 
nected generator  of  the  Canadian  General  Electric  Company's  type. 

Wm.  Gray  &  Sons,  carriage  builders,  of  Chatham,  Ont.,  are  installing 
a  350  light  plant  supplied  by  the  Canadian  General  Electric  Company. 

It  is  proposed  to  build  an  electric  tramway  from  Nanaimo,  B.C.,  to 
the  Extension  Mines,  five  miles  distant.  The  road  is  estimated  to  co.st 
$150,000. 

The  plant  of  the  Simpson  Knitting  Company,  of  Toronto,  referred  to 
in  last  issue,  will  include  a  500  light  direct  current  Canadian  General 
multipolar  generator. 

Warden  Evans,  of  Lincoln  county,  recently  headed  a  deputation 
which  asked  the  Provincial  Government  for  a  charter  for  an  electric 
railway  from  Niagara  to  Port  Dalhousie  and  Queenston. 

The  shareholders  of  the  Hamilton,  Grimsby  &  Beamsville  electric 
railway  have  decided  to  apply  to  the  Legislature  for  authority  to  extend 
their  road  to  St.  Catharines,  Niagara  and  Niagara-on-the-Lake. 

The  Wright  Taper  Roller  Bearing  Company  is  a  new  Montreal  con- 
cern applying  for  a  Dominion  charter,  to  manufacture  a  patent  roller 
bearing  for  railway  cars,  bicycles,  etc.  Mr.  W.  H.  Laurie,  of  Mon- 
treal, is  interested. 

The  Dominion  Coal  Company,  of  Sydney,  C.  B.,  have  contracted  with 
the  Canadian  General  Electric  Company  for  three  generators,  direct 
connected  to  Ideal  engines  manufactured  by  the  Goldie  &  McCuUoch 
Company,  of  Gait. 

The  Von  Echa  Company  are  liuilding  an  electric  railway  between  In- 
gersoll  and  Woodstock,  Ont.,  and  have  purchased  their  railway  equip- 
ment from  the  Canadian  General  Electric  Company,  the  intention  being 
to  use  G.  E.  1,000  motors. 

Geo.  Smith,  an  electrician  of  Gait,  was  killed  at  Lindsay  on 
October  24th  while  engaged  in  the  installation  of  a  fire  alarm  system. 
Deceased  had  cut  a  guy  wire,  which  fell  across  a  live  wire,  and  attempt- 
ed to  remove  the  guy  wire  with  his  nai<ed  hands.  Instant  death 
resulted. 


The  Westinghouse  generators  in  the  power  house  on  the  Canadian 
side  of  Niagara  Falls  were  set  in  motion  a  fortnight  ago.  Their  capa- 
city is  30,000  horse  power.  The  belts  for  same  were  supplied  by  Sad- 
ler &  Haworth,  of  Montreal  and  Toronto,  and  include  several  44  inches 
and  24  inches  wide,  and  a  number  of  smaller  sizes,  each  about  100  feet 
long. 

The  surveys  and  plans  for  the  proposed  electric  railway  from  Niagara 
Falls  to  Fort  Erie  on  the  Canadian  side  have  been  completed,  and  pre- 
parations are  being  made  to  proceed  with  construction  this  winter. 
The  road  will  be  constructed  along  the  water's  edge,  will  be  20  miles 
long  and  built  for  fast  service.  Mr.  C.  H.  Mitchell,  Niagara  Falls, 
Ont.,  is  engineer. 

The  Department  of  Justice  at  Ottawa  are  installing  a  lighting  plant 
in  the  .St.  Vincent  de  Paul  penitentiary.  The  electrical  equipment  will 
be  supplied  by  the  Canadian  General  Electric  Company  and  will  con- 
sist of  one  30  k.w.  and  one  75  k.w.  direct  current  direct  connected 
generators  and  a  three  panel  switch-board.  The  power  equipment  will 
be  one  50  h.p.  high  speed  simple  engine,  one  120  h. p.  high  speed  tan- 
dem compound  engine,  and  two  75  h.p.  boilers,  supplied  by  the 
Waterous  Engine  Company,  of  Brantford. 

At  the  last  meeting  of  the  Stamford  Township  Council  Mr.  Joseph 
Battle,  of  Thorold,  asked  that  the  Niagara,  St.  Catearines  &  Toronto 
Railway  Company  be  granted  the  privilege  of  building  a  spur  line  from 
a  point  near  the  main  line  and  the  Stamford-Thorold  township  line  to 
the  Thorold  stone  quarry.  The  line  will  be  about  two  miles  in  length, 
and  will  cost  about  $9,000.  The  purpose  of  the  road  is  to  carry  stone 
from  the  quarries  to  the  main  line  of  the  Niagara,  St.  Catharines  & 
Toronto  Railway.    It  is  proposed  to  be  operated  by  electric  locomotives. 

An  interesting  application  of  electricity  for  industrial  purposes  is 
found  in  the  operation  of  the  plant  of  the  Ottawa  Carbide  Company  at 
Ottawa.  The  electrical  apparatus  was  manufactured  and  installed  by 
the  Canadian  General  Electric  Company.  A  description  of  the  plaiit 
would,  no  doubt,  prove  interesting  to  our  readers,  but  this  is  impossible 
at  present  owing  to  the  refusal  of  the  company  to  allow  outsiders  to  in- 
spect the  works.  The  reason  given  is  that  the  machinery  is  said  to  em- 
body several  valuable  improvements  which  have  not  yet  been  patented, 
and  new  processes  in  connection  with  the  manufacture  of  carbide  that 
are  known  only  to  the  principals  of  the  company.  The  works  are  es- 
timated to  have  cost  half  a  million  dollars.  Mr.  Frank  Creelman, 
C.  E. ,  is  the  consulting  engineer. 
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SIEMENS  &  HALSKE  ELECTRIC  CO.  OF  AMERICA 

To  Officers  and  Managers  of  Central  Stations  : 

The  Duncan  Integrating  Wattmeter  manufactured  by  the  Siemens  &  Halske 
Electric  Company  of  America  are  constructed  after  my  design  and  under  my  personal 
supervision. 

The  great  facilities  of  this  Company  haue  enabled  me  to  complete  many  improve- 
ments heretofore  contemplated  but  never  until  to-day  accomplished. 
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ELECTRICAL  EQUIPMENT  OF  McDONALD 
ENGINEERING  BUILDING  AT  McGILL, 

Through  the  munificence  ot  Sir  W.  C.  McDonald, 
the  authorities  of  McGill  University,  Montreal,  have 
been  enabled  to  erect  and  equip  a  building  for  the  study 
of  engineering  which  is  one  of  the  most  complete  insti- 


atories  and  test  rooms.  It  differs  in  one  important 
particular  from  a  power  house  for  purely  commercial 
purposes,  inasmuch  as  there  has  been  no  attempt  at 
standardization  in  the  units  adopted  as  regards  the 
type,  the  reason  obviously  being  that  it  has  been  con- 
sidered   advisable    to    bring    under    the    notice    of   the 


Fig.  I — McDonald  Engineering  Bl'ilding,  McGill  University,   Montreal. 


tutions  of  the  kind  in  America.  Of  pleasing  architecture, 
the  exterior  is  at  once  admired,  while  the  interior  ar- 
rangements and  equipment  command  equal  praise.  The 
electrical  equipment  of  the  McDonald  Engineering 
Building,  as  it  is  called,  was  described  at  some  length  in 
the  Electrical  News  of  May,  1898,  but  since  that  time 
extensive  alterations  and  additions  have  been  made,  as 
will  be  seen  from  the  following  particulars  and  accom- 
panying illustrations  of  the  equipment  as  it  now  stands  : 
The  power  station,  the  heart  of  the  institution,  is 
well  shown  in  the  illustration  on  this  page.  In  this 
room  all  the  electric  power  is  generated  which  is  used  in 
the  building  for  lighting  and  power  and    for   the    labor- 


student  as  many  different  types  of  apparatus  as  pos- 
sible. Consequently,  side  by  side  will  be  found  a  Robb- 
Armstrong  engine  driving  a  75  k.w.  direct  current  no 
volt  Crocker  Wheeler  generator,  while  opposite  is  seen 
a  similar  size  Ideal  engine,  by  Goldie  &  McCulloch, 
driving  a  75  k.w.  Canadian  General  Electric  Company's 
machine  of  the  same  voltage. 

Great  Britain  is  represented  by  two  Willans  engines 
driving  a  Siemens  and  a  Mather  &  Piatt  direct  current  30 
'k.w.  1 10  volt  machine  respective'y.  .All  or  any  of  these 
machines  may  be  used  for  either  lighting  and  power 
for  the  general  uses  of  the  building,  or  for  the  labora- 
tory testing  purposes,  through  a  four  panel  switch-board. 
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In  addition  to  the  above,  a  storage  battery  has  been 
installed  for  the  purpose  of  lighting  the  building  when 
the  plant  is  not  running,  and  for  charging  purposes  a 
Sprague  motor  generator  is  used  to  raise  the  voltage 
about  forty  volts  over  the  1 10  volts  of  the  dynamo 
plant.  The  absence  of  wires  is  noticeable,  all  wires 
and  cables  being  carried  in  ducts  under  the  tessellated 
floor,  but  as  these  ducts  are  covered  by  iron  plates  they 
are  as  readily  accessible  as  if  exposed  in  the  unsightly 
mannerso  often  adopted.  In  short,  the  well  lighted,  airy, 
clean  power  house  with  all  necessary  appliances,  but 
without  any  gingerbread  fittings  for  show,  is  a  model  of 
what  such  a  plant  in  an  educational  institution  should  be. 

Probably  the  most  important  part  of  the  laboratory 
which  is  intended  for  the  education  oi  practical  engineers, 
is  what  is  called  the  commercial  laboratory,  and  it  is 
well  named,  for  not  only  are  all  classes  and  types  of 
machines    here  gathered    together,   but  are   noticeably 


nels  under  the  raised  floor  upon  which  the  machines  are 
set.  This  floor  being  equipped  with  slots  and  plugs 
like  an  iron  planer  table,  is  suitable  for  the  base  of  any 
machine,  and  also  ensures  that  the  belts  may  be  kept 
tight  without  unsightly  and  cumbersome  tightening 
apparatus.  Movable  tables  of  solid  construction  are  pro- 
vided upon  which  can  be  mounted  the  necessary  local 
instruments  and  switches  which  may  be  found  neces- 
sary for  any  particular  test  which  may  be  undertaken. 
.As  will  be  seen  by  the  illustrations  (Figs.  3  and  4) 
this  laboratory  is  divided  into  sections  called  the  alter- 
nating current  room  and  the  direct  current  room. 
While  really  the  same  room,  these  names  are  adopted 
to  indicate  the  classification  of  the  apparatus,  for  on  the 
one  side  the  alternating  current  dynamos  driven  by  dir- 
ect current  motors  are  placed,  while  on  the  other  the 
direct  current  generators  and  arc  machines  are  set,  and 
as  each  of  these  sections  has  its    own    travelling   crane. 


Fig.  2. — Gknerator  Room,  McDonald  Engineering  Building,  McGill  University. 


arranged  for  commercial  work  in  the  most  practical 
way.  The  test  room  of  a  manufacturingrcstablishment, 
and  the  usual  college  laboratory,  are  generally  very  dis- 
similar; the  one  bearing  evidences  of  the  hasty  and 
unscientific  methods  which  are  apt  to  prevail  in  a  com- 
mrecial  establishment,  while  the  other  very  often  par- 
takes of  the  nature  of  a  scientific  kindergarten.  In 
this  case,  the  arrangements  for  good  practical  engineer- 
ing work  are  unsurpassed, Tnot  only  by  reason  of  the 
great  amount  of  apparatus,  but  notably  by  reason  of 
the  thoroughly  practical  way  in  which  the  work  can  be 
carried  on.  For  instance,  each^test  can  be  operated 
independently  of  any  other  without  that  confusion 
which  would  inevitably  result  from  an  improper  and  un- 
practical lay-out  of  the  apparatus,  while  flexibility  of 
the  apparatus  is  increased  to  the  maximum  by  the  ease 
by  which  the  machines  may  be  moved  |from  place  to 
place  by  the  travelling^cranes  and  the  facility  of  connec- 
tion to  the  circuits,  which  run  in  easily  accessible   chan- 


cables  switches,  etc.,  the  two  divisions  of  the  labora- 
tory are  independent.  The  alternating  current  labora- 
tory containing,  as  it  does,  examples  of  the  best  types 
of  single  two  and  three  phase  machines,  as  well  as 
special  apparatus  for  phase  and  periodicity  changing, 
is  probably  the  more  interesting  of  the  two,  while  the 
direct  current  laboratory  contains  types  which  are  fami- 
liar by  long  association  to  any  one  acquainted  with  the 
average  lighting  and  power  station  for  commercial  pur- 

'  poses.  It  may  be  noted  that  while  the  size  of  the  ma- 
chines is  not  such  as  to  command  attention,  the  largest 
unit  not  exceeding  40  k.w.,  none  of  them  are  toys,  but 
of  a  size  sufficient  to  demonstrate  the  peculiar  features 
of  each  type,  and  are  arranged  and  connected  so  that 
the   distinctive    features    of    each    may   be    best  shown. 

yA  glance  at  the  principal  pieces  of  apparatus  will  illus- 
trate this  fact,  for  we  find  driven  by  appropriate  variable 
speed  direct  current  motors  the  following  types  : 

A    15    k.w.    alternator,  with    revolving    fields,   made 
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Fig.  j. — Alternating  Cirrent  Dvna.moJRoom,   McDonald  Engineering  Biilding,  McGill  University. 


Fig.  4. — Direct  Current   1)in\mu   Kuom,   McDonald  Engineering  Building,  Mc 
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by  the  Canadian  General  Electric  Company  which  may 
be  used  for  either  singfle  two  or  three  phase  operation; 
a  15  k.  w.  Stanley  two  phase  alternator,  made  by  the  • 
Royal  Electric  Company,  which  illustrates  the  inductor 
type  with  stationary  armature;  a  15  k.  w.  Warren  in- 
ductor alternator,  for  single  phase  operation;  a  12  k.w. 
Hordey  inductor  alternator  made  by  the  Brush  Com- 
pany ;  a  20  k.  w.  one,  two  or  three  phase  double 
ended  Westinghouse  rotary  converter,  and  two  others 
of  the  same  type  of  10  k.  w.  each  ;  a  10  h.  p.  two  or 
three  phase  induction  motor  made  by  the  Canadian 
General  Electric  Company,  arranged  for  frequency 
changer  through  the  variable  speed  of  the  driving  motor. 
In  addition  there  are  a  number  of  alternating  current 
motors  from  two  to  five  h.  p.,  as  well  as  the  direct  cur- 
rent motors  used  for  the  generator  drives,  which  vary 
from  ten  to  forty  h.  p.,  of  General  Electric  and  Crocker 
Wheeler  type.      The  instruments  and   accessories  which 


which  will  abundantly  satisfy  the  most  enthusiastic 
student,  especially  when  it  is  noted  that  the  power  sta- 
tion and  all  the  laboratory  motors  are  -also  of  the  direct 
current  types. 

In  addition,  there  is  being  installed  at  the  present 
time  a  Chloride  storage  battery  of  75  k.w.  hour  capacity, 
which  is  arranged  to  float  on  the  circuit  supplying  the 
laboratory,  which  absorbs  current  when  the  load  is  light 
and  gives  it  out  when  the  laboratory  demands  are  great. 
This  battery  will  thus  not  only  aid  the  regulation,  which 
is  so  important  where  experiments  are  to  be  successfully 
carried  out,  but  will  be  available  for  standardizing  instru- 
ments and  similar  work  where  a  very  steady  voltage  is 
required. 

The  ampere  meters,  volt  meters,  condensers,  trans- 
formers, voltage  regulators,  electric  speed  indicators, 
dynamo  meters,  etc.,  are  of  too  great  a  variety  to 
enumerate,  and  the  resources  of  European  and  American 


-High  Tension  Laboratory,  McDonald  Engineering  Building,  McGill  University. 


must  of  necessity  be  used  in  the  work  are  of  every  var- 
iety and  of  representative  types,  and  include  a  number  of 
special  instruments  of  precision  not  usually  found  in  the 
laboratory.  With  the  above  equipment  it  becomes  easy 
to  meet  any  case  which  may  arise,  and  power  of  any 
periodicity,  phase  or  voltage  is  readily  obtainable.  It  is 
here  that  the  student  gets  his  most  practical  experience 
in  dealing  with  alternating  currents. 

The  direct  current  laboratory,  while  representative  of 
the  older  and  more  similar  types  of  machines,  will  not 
demand  from  the  student  that  study  which  he  will  have 
to  devote  to  the  alternating  section,  but  as  representing 
direct  current  machinery  and  practice  it  is  very  suitably 
fitted  up.  A  glance  at  the  types  shows  a  16  light 
Thompson  Houston  arc  machine,  a  similar  size  Wood 
arc,  and  a  ten  light  Brush  arc  machine.  Of  direct  cur- 
rent motors  there  are  many  of  all  types  and  sizes  from 
one-twentieth  to  15  h.  p.,  the  latter  size  being  a  railway 
motor.  These,  with  their  numerous  accessories,  such 
as  rheostats,  switches,  arc  lamps,  starting  boxes,  etc., 
allow  of  a  scope  for  experiment   in    direct    current    field 


makers  have  been  drawn  upon  in  the  largest  way  to 
make  the  auxiliary  apparatus  complete. 

With  this  commercial  laboratory  so  thoroughly 
equipped,  Professor  Owens  has  at  his  disposal  an  instru- 
ment thoroughly  suitable  not  only  for  instructive  pur- 
poses but  also  for  the  commercial  testing  of  lamps, 
transformers,  meters,  etc. 

The  high  tension  laboratory,  with  its  transformers 
wound  as  high  as  30,000  volts,  its  electrostatic  instru- 
ments for  measuring  pressures  of  150,000  volts,  with 
accessories  in  the  shape  of  meters,  regulators,  imped- 
ence  coils,  etc.,  is  evidently  no  place  for  the  freshman 
of'an  investigating  turn  of  mind.  It  is  here  that  all  high 
voltageexperimentsarecarried  out,  line  insulators  tested, 
and  completed  apparatus  subjected  to  the  searching  thrusts 
of  thirty  thousand  volts  or  so.  To  the  high  potential  lab- 
oratory is  due  the  advances  in  insulation  which  have 
made  it  possible  to  transmit  power  to  long  distances  at 
high  voltages,  and  it  is  this  department  which  will  be 
called  upon  in  the  future  to  extend  the  range  of  com- 
mercial voltages,  so  that  this  will  be  a  more  important 
department  in  the  future  than  seven  at  the  present  time. 

The  standardizing  laboratory,  where  all  instruments 
are  calibrated  and  the  most  of  the  high  class  experiment- 
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al    work    is     done,     is     well      shown     in      Figure     6.  stats  and  condensers  in  formidable  array   complete    the 

Here  very  accurate  measurements    of   voltage,    current  more  important  apparatus.     This  is  the    final    court    of 

capacity,  self  induction  magnetization,    etc.,  are    made,  appeal  before  which  all  hysteretic  and  impermeable  irons 

and  it  i>^  here  that  the  student  receives    his    training    in  receive  their  sentences  ;   here  are  dragged  all  untruthful 


Fig.  6. — Standardizing  Laboratory,  McDonald  Engineering  Biilding,   McI.".iul  Iniversitv. 


the  use  of  instruments  which  should  enable  him  to  carry 
on  the  work  of  original  research.  In  this  department 
are  to  be  found  standard  Kelvin  balances  for  the  meas- 
urement of  current  up  to  600  amperes,  either  direct  or 
alternating,  electrostatic  and  multicellular  voltmeters  up 
to  10,000  volts,    designed  by  the  same  eminent  scientist; 


and  perjured   ampere    and    volt    meters    to    have    their 
characteristics  examined  and  their  faults  corrected. 

From  the  standardizing  laboratory  the  student  reaches 
the  original  research  laboratory,  where  in  his  later 
years  he  is  given  a  free  hand  to  investigate  for  himself 
certain  promising  fields  for  which  his  previous;    training 


-Special  Investigation   Room,  McDonald  Engineering  Bi  ii.ding,  McGill  L'niversitv. 


Thomson  and  D'  Arsonvalgalvanometers,  standard  cells, 
wheatstone  bridges  and  potentiometers,  standard  re- 
sistances, and  a  multitude  of  standard  voltmeters  and 
ampere  meters.  For  the  testing  of  irons  there  are  per- 
meability bridges  and  hysteresis  meters  designed  by 
Ewing,  and  special  transformers,    phase  shifters,    rheo- 


has  fitted  him.  Several  special  instruments  are  here 
placed,  but  the  greater  portion  of  those  h&re  used  may 
be  drawn  from  the  other  departments  as  required.  In 
addition  we  should  mention  the  shops  where  skilled 
mechanics  repair  and  construct  special  apparatus  for  the 
use  of  the  laboratories. 
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should  not  increase  their  exports  of  electrical  ^oods  to 
this  country,  as  witness  the  large  quantity  of  these 
goods  now  imported  from  the  United  States  and  Ger- 
many. But  the  persons  to  properly  develop  the  trade 
are  those  versed  in  electrical  matters,  while  the  pros- 
pects of  business  are  lessened  by  the  tactics  of  the  jour- 
nal above  referred  to. 
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Reference  was   made  in  our  last  issue 

The  Growth  of  E:ec      .      ,,      ,  .  r  r        ^u 

.  .    ,  _  to  the  large  number  or  fourth  year  engi- 

trical  EngineenDg.  »  J  s 

neering   students  at  McGill    University 

who  are  taking  the  electrical  engineering  course,  the  pro- 
portion ot  such  students  being  sixty  per  cent,  of  the 
fourth  year  men.  We  learn  on  subsequent  enquiry  that 
at  the  School  of  Practical  Science,  Toronto,  a  still 
larger  proportion,  namely,  623^  per  cent,  of  the  senior 
students,  are  taking  the  course  in  electrical  engineering. 


The  Electrical  News  has  been  advis- 
A  Misrepresentation,  ed    that    a   representative  of    a  certain 

trade  journal  who  is  now  travelling  in 
Great  Britain  has  represented  to  British  manufacturers 
of  electrical  supplies  that  there  is  an  enormous  field  for 
their  goods  in  Canada.  As  a  consequence,  advertise- 
ments have  been  placed  in  the  said  journal,  and  the  re- 
presentative in  return  has  furnished  to  the  British  manu- 
facturer the  names  of  Canadian  supply  houses,  to  whom 
letters  have  been  sent  offering  electrical  goods.  It  is  to 
be  regretted  that  the  actual  situation  should  be  misre- 
presented. It  is  well  known  that  the  demand  for 
British  electrical  goods  is  exceedingly  light  in  this 
country.  Take,  for  instance,  incandescent  lamps  ;  the 
bulk  of  those  used  in  Great  Britain  are  manufactured 
outside  of  the  country,  while  theT. H.  base  so  much 
used  here  is  practically  unknown  there.  So  with  sock- 
ets. Owing  to  their  using  more  keyless  than  key  sock- 
ets, the  shades  are  generally  not  arranged  for  a  holder, 
but  with  a  hole  in  the  centre,  the  same  as  for  the  Edison 
old  style  systems  here.  The  difference  between  wire 
gauges  here  and  in  Great  Britain  is  likely  to  result  in 
errors  occurring  in  orders,  as  the  buyer  here  is  more 
accustomed  to  the  B.  &  S.  than  to  the  B.W.G.  Con- 
sidering the  population,  there  is  indeed  a  large  con- 
sumption of  electrical  goods  in  Canada,  but  before 
British  firms  can  secure  a  reasonable  share  of  the  trade 
it  will  be  necessary  to  introduce  a  number  of  important 
changes  in  manufacturing  methods.  If  their  goods  are 
manufactured  to  meet  the  requirements  of  the  Canadian 
trade,  there    is    no    reason    why    British  manufacturers 


With  the  immense  water  power  of 
A  isoMiie  Transmis-  ^^^     Niagara     Falls      situated     about 

sion.  ^ 

eighty  miles  from  the  city  of  Toronto, 
the  undertaking  of  the  Standard  Electric  Company, 
of  California,  has  a  peculiar  interest  for  Toronto  citi- 
zens, and  especially  at  the  present  time  when  the  neces- 
sity of  cheaper  power  for  our  manufacturing  industries 
is  so  fully  recognized.  In  the  project  of  the  Standard 
Electric  Company  we  have  an  object  lesson  which  may 
encourage  the  development  of  Niagara  power.  It 
should  be  stated,  however,  that  in  California  the  cost  of 
coal  is  much  greater  than  in  Ontario,  giving  a  water- 
power  plant  there  an  advantage  over  steam  which  would 
not  apply  in  the  case  of  transmitting  power  from  Niagara 
Falls  to  Toronto.  The  power  house  of  this  company  is 
located  at  Blue  Lakes,  and  for  some  time  electric  power 
generated  at  this  point  has  been  transmitted  to  Stock- 
ton, forty-six  miles  distant.  The  ultimate  intention  is 
to  transmit  the  power  to  San  Franscisco,  a  distance  of 
one  hundred  and  forty-five  miles,  for  which  purpose  a 
plant  is  now  nearing  completion.  In  addition  to  being 
the  longest  transmission  line  ever  operated  commer- 
cially, the  plant  will  be  distinctive  for  two  other  reasons, 
first,  that  the  current  will  be  transmitted  at  a  pressure 
of  60,000  volts,  which  is  twice  as  high  as  has  hereto- 
fore been  attempted,  and,  secondly,  that  aluminum 
wire  will  be  employed  as  the  conductor.  The  high 
voltage  employed  will  necessarily  reduce  the  cost  of  the 
transmission  line.  This  is  one  of  the  advantages  claim- 
ed for  aluminum  as  a  conductor.  The  relative  merits 
of  copper  and  aluminum  for  the  transmission  of  elec- 
tricity have  been  much  discussed  of  late,  and  it  cannot 
fairly  be  said  that  the  experiments  thus  far  with  alum- 
inum have  shown  it  to  possess  an  efficiency  equal  to 
that  of  copper,  while  its  resistance  to  atmospheric  influ- 
ences is  not  as  great  as  was  at  first  supposed.  The 
companies  in  America  who  have  employed  aluminum 
wire  are  the  Snoqualmie  Falls  Power  Company,  a  34 
miles  transmission,  with  29,000  volts  ;  North  Yuba 
Power  Company,  of  Sacramento,  63  miles  ;  Hartford 
Electric  Lisrht  Company,  it  miles,  10,000  volts;  Cotton- 
wood Povver  Company,  of  Utah,  12,000  volts  ;  Telluride 
Power  Company,  ot  Provo,  Utah,  80  miles;  Niagara  Falls 
Power  Company,  for  a  short  transmission  ;  and  the 
Standard  Electric  Company  above  referred  to.  In  con- 
nection with  the  transmission  of  power  from  Ragged 
Rapids  to  Orillia,  Ont.,  it  was  originally  proposed  to 
use  aluminum  wire,  hut  for  some  reason  this  decision 
yas  not  adhered  to.  It  would  seem  that  the  use  of 
aluminum  is  yet  quite  experimental,  and  that  its  use 
may  develop  obstacles  difficult  to  overcome. 


In  cities  where  manufacturing  is  car- 
Prevention  ot  Smoke,  ried    on    to  any   extent  a    question  ot 

some  moment  is  the  prevention  of  an- 
noyance from  smoke  emanating  from  steam  boilers. 
For  three- years  past  a  law  has  been  in  force  in  the  city 
of  Montreal  providing  that  all  steam  users  must  equip 
their  plants  with  apparatus  for  consuming  the  smoke, 
while    a    by-law    has    received   its   second    reading   in 
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the  Toronto  city    council    designed    to   accomplish    the 
same    purpose.      To    the    latter    by-law    exception    has 
been  taken  by  the  Canadian  Manutacturers  Association, 
and  rightly  so,  as  in  its  present  crude   form    we    believe 
the  ordinance  to  be    unworkable.      It    provides   that   all 
manufacturers  using  combustible    material    to    produce 
heat  or  power  shall  apply  such  apparatus  as   shall   pre- 
vent the  smoke  from  fouling  the  atmosphere,  and  in  the 
event  of  neglecting,  they  are  to   be  subjected   to  a  fine 
of  fifty  dollars  for  each   offence.     The  objections  urged 
against  the  by-law  are  that  the  method  of  conviction   is 
such  as  would  place  manufacturers  entirely  at  the  mercy 
of  unscrupulous  persons  who  raight  from    time    to   time 
feel  disposed   to   persecute  them,    and  that  the  by-law 
should  be   more  explicit     and    state    what    device  will 
satisfy   the    requirements    and    exempt    a    manufacturer 
creatmg    smoke    from     liability    to    prosecution.       The 
difficulty  of  overcoming    the    smoke   nuisance    is    well 
illustrated    by    the   experience  of   cities    in  the  United 
States.     Although  in  a  number   of  cities   such  by-laws 
as  the  one  under  consideration  are  in   force,   the  results 
in  the  main    seems    to    have    been   unsatisfactory.      In 
Rochester,  for  instance,  such  a  law  was  enacted  twelve 
years  ago,  but   was    subsequently   repealed.      In    Syra- 
cuse it  is  not  considered  a  success,   while  in  Pittsburg, 
Cleveland  and  Chicago    it    is   said   to  have    relieved   the 
trouble  only  in  a  slight  degree.      In  these  cities  the  duty 
of  enforcing  the  law  devolves  upon  the  city  engineer   or 
some  other   competent    person   appointed    for  the  pur- 
pose.     The  strongest  objection    that   can  be  advanced 
against  the  enactment  of  a  law  such    as  that  framed  by 
the    Toronto    city   council,    is   the   doubtful    merits    of 
smoke    consumers.       The    opinion    seems   to    prevail, 
based  upon  experience,  that  of  the  various  smoke  con- 
suming devices  on  the  market  none  will  accomplish  the 
purpose  for  which  they  are  intended,    and    it  is  a  ques- 
tion in  the  minds  of  manufacturers  whether  the  degree 
of  efficiency  to  which  they   have   attained    will    warrant 
the  expenditure  necessary  for  their  installation.      Tests 
of  smoke   consuming  devices   have  been    made   in  To- 
ronto with  the  result  of  increasing  the  cost  of  operating 
the    boilers,    without   abating   the    nuisance.      To    our 
mind,  the  prevention  of  smoke  from    steam  boilers  has 
more  nearly  reached  attainment  than   the   consumption 
of  smoke.     The  methods  of   firing  boilers  have   under- 
gone   great    changes    in    recent    years.       With    these 
changes  have  come  better  combustion  and  a  decreased 
quantity  of  smoke.     The   automatic   stokers    have,    we 
believe,  accomplished  much  towards  smoke  prevention. 
We  are  told  that  by  this  method  of  firing,   the   O'Keefe 
Brewing   Company,   of  Toronto,  have  practically  over- 
come all  annoyance  from  smoke,  and  at  the  same  time 
have  effected   a  saving  of  fifteen  per  cent,  in  fuel.      The 
trouble  may  also  be  diminished  by  the  erection   of  high- 
er chimneys,  by  having  sufficient  boiler  capacity  so  that 
it  becomes  unnecessary  to  force  the  boilers,  and   by  the 
edncation    of    the    boiler    attendants.      By   means    of  a 
high  chimney  a  better  draft  through   the   furnace  is  se- 
cured.     This  will  assist  in  relieving  the  smoke  and  also 
effect  a  saving  in   fuel.     The   matter  of  educating  the 
firemen  is  one  which   has   received  attention    in  Great 
Britain,  where  in  some  cities  the  law  is  such  that  where 
the  boiler  capacity  is  ample  and   smoke    is  allowed  to 
emanate,  the  fireman  instead  of  the  owner  is  prosecuted 
for  the  offence.     The  Canadian  Manufacturers  Associa- 
tion have  suggested  that  the  city  council    make  a  test 
at  the  waterworks  plant  of  the  various  smoke    consum- 
ing devices,  and  decide  upon   one  which   will   meet  the 


letter  of  the  law.  This,  we  think,  is  placing  the  re- 
sponsibility upon  the  proper  shoulders,  but  we  are  by 
no  means  sanguine  that  the  results  accmplished  will  be 
satisfactory  either  to  the  city  council  or  to  steam  users, 
as  it  seems  impossible  to  select  a  device  that  will  meet 
the  varying  conditions  under  which  different  steam 
plants  are  operated. 


THE  CATARACT  POWER  COMPANY. 

The  Cataract  Power  Company,  of  Hamilton  have 
been  making  extensive  alterations  and  additions  to 
their  power  house,  distributing  lines  and  transformer 
station.  Having  found  it  necessary  to  increase  their 
plant,  they  have  just  installed  two  new  3,000  h  p.  tur- 
bines, manufactured  in  Milan,  Italy,  two  2,000  k.w. 
S. K.C.  generators,  ten  400  k.w.  step-up  transformers, 
three  300  k.w.  rotary  converters,  and  a  chloride  stor- 
age battery  equipment.  They  have  also  built  a  second 
transmission  line  of  No.  00  copper  wire.  A  new  building 
is  nearing  completion  which  will  contain  the  rotary 
transformers,  arc  light  apparatus,  new  battery  equip- 
ment, and  the  switch-boards.  It  is  the  intention  of  the 
company  to  close  down  the  power  houses  of  the  Ham- 
ilton Electric  Light  Company,  the  Hamilion  Street 
Railway  Company,  and  the  Hamilton  Radial  Railway 
Company,  and  to  distribute  altogether  from  the  step- 
down  station  on  Victoria  avenue,  the  incandescent,  arc, 
power  and  railway  service  being  supplied  from  one 
building. 

The  generators  recently  installed  are  among  the 
largest  yet  built  in  Canada,  and,  we  understand,  by 
weight,  the  largest  in  North  America.  Each  generator 
has  a  capacity  of  2,000  k.w.,  with  a  large  overload  capa- 
city. The  weight  of  the  generator  complete  is  over  110 
tons,  or  220,000  pounds,  and  is  similar  in  design  to  the 
1,000  k.w.  machine  two  of  which  the  Cataract  Power 
Company  now  have  in  their  station.  The  total  capacity 
in  generators  is  over  10,000  h.p.  The  entire  machinery 
throughout  has  been  supplied  by  the  Royal  Electric 
Company,  Montreal,  and  consists  entirely  of  S.  K.  C. 
apparatus  operating  at  two  and  three  phase.  This  is 
now  one  of  the  most  complete  power  stations  in  Can- 
ada, and  is  giving  excellent  results. 


THE  CHAMBLY  POWER  PLANT. 

An  unfortunate  accident  occurred  at  Chambly  early 
in  November,  when  a  portion  of  the  Chambly  Manufac- 
turing Company's  dam  adjoining  the  power  house  was 
swept  away.  The  main  part  of  the  dam  remained  in- 
tact, but  about  150  feet  situated  close  to  the  shore  and 
used  as  sluice  gates  for  waste  water  was  destroyed. 

The  accident  is  said  to  have  been  due  to  the  water 
loosening  the  concrete  embedded  around  the  gates. 
The  loosening  of  the  concrete  had  been  noticed,  and 
means  were  about  to  be  taken  to  strengthen  it. 

The  lighting  service  was  not  mterrupted  to  any  ex- 
tent as  the  result  of  the  accident,  as  the  steam  reserve 
plant  retained  by  the  Royal  Electric  Company  was  im- 
mediately called  into   requisition. 

In  connection  with  the  additional  plant  about  to  be 
installed  at  Chambly,  some  important  changes  will  be 
made.  The  line  voltage  will  be  changed  from  12,000  to 
25,000  volts,  and  the  generator  voltage  from  12,000  to 
2,000  volts.  The  line  will  be  changed  from  four  wire 
to  three  wire  transmission.  The  four  new  generators 
to  be  installed,  and  which  were  referred  to  in  last  issue, 
will  be  2,000  k.w.,  2,000  volt  machines,  of  the  revolv- 
ing field  type,  while  the  new  turbines  will  consist  of  six- 
teen 51  inch  S.  Morgan  Smith  wheels,  with  possibly 
Lombard  governors.  It  is  also  the  intention  to  put  in 
ten  2,000  k.w.,  2,000  to  25,000  volt  air  blast  trans- 
ormers,  and  to  deepen  and  widen  the  trail  race. 
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A  BRIEF  HISTORY  OF  THE  SCHOOL  OF 
PRACTICAL  SaENCE. 

The  banquet  10  be  tendered  on  December  21st  to  Professor 
Galbraith,  principal  of  the  School  ot  Practical  Science,  Toronto, 
by  the  faculty,  graduates  and  o'her  graduates,  has  naturally  car- 
ried the  thoughts  of  many  back  to  the  early  days  of  the  school, 
as  almost  since  its  inception  the  name  of  Professor  Galbraith  has 
been  regaided  as  synonymous  with  the  success  of  the  school. 
Established  in  a  modest  way  to  meet  the  demands  for  technical 
and  scientific  education,  the  growth  of  the  institution  has  been  al- 
most phenomenal,  until  the  increased  accommodation  provided 
from  time  to  lime  is  now  entirely  inadequate. 

The  present  School  of  Practical  Science  is  the  successor  of 
the  College  of  Technology,  an  institution  which  was  practically 
an  evening  technical  school  for  artisans  and  others,  and  which 
occupied  the  building  of  the  present  public  library,  corner  Church 
and  Adelaide  streets.  The  origin  of  the  present  school  dates 
from  January  jo,  1877,  when  the  Legislative  Assembly,  in  ac- 
cordance with  the  recommendations  of  a  report  to  the  Hon.  Adam 
Crooks,  Minister  of  Education,  by  Professor  James  Loudon, 
sanctioned  the  proposal  for  the  permanent  establishment  of  a 
School  of  Science,  and  authorized  the  erection  of  a  new  building 
upon  a  site  in  proximity  to  the  University  of  Toronto.  The  charac- 
ter of  the  institution  was  greatly  changed,  and  under  the  new  ar- 
rangement the  chief  object  of  the  school  became  the  teaching 
of  engineering  and  applied  chemistry.  It  was  decided, 
by  an  arrangement  with  the  Council 
of  University  College,  to  utilize  the 
teaching  power  of  that  college 
which  already  existed  for  the  like  ob- 
jects in  four  departments  and  could  be 
made  applicable  to  the  wants  of  the 
School  of  Science,  and  in  addition  there- 
to to  appoint  a  professor  of  engineering 
and  such  assistants  as  might  be  found 
necessary.  This  arrangement  continued 
until  the  end  of  1899,  when  the  depart- 
ments of  science  were  transferred  from 
University  College  to  the  University  of 
Toronto,  under  the  opeiation  of  the 
University  Federation  Act.  That  the 
students  might  continue  to  receive  in- 
struction in  the  above  departments  in 
the  same  manner,  the  School  of 
Science  was  affiliated  to  the  University 
of  Toronto. 

The  building  erected  at  that  time 
forms  the  north  wing  of  the  present 
school.  Besides  being  the  home  for 
the  engineering  classes,  it  furnished 
accommodation  for  the  departments  of 
biology,  chemistry,  and  mineralogy  of 
the  University,  the  engineering  department    having  but  one  floor 

The  first  calendar  of  the  School  of  Practical  Science  is  denot 
ed  as  the  session  of  1878-79,  and  the  faculty  consisted  of  H.  H 
Croft,  D.C.L.,  professor  of  chemistry  ;  E  J.  Chapman,  Ph.D. 
L.  L.  D.,  professor  of  mineralogy  and  geology  ;  James  Loudon 
M.A.,  professor  of  mathematics  and  natural  philosophy  ;  R.  Ram. 
say  Wright,  M.A.,  B.Sc,  professor  of  biology  ;  J.  Galbraith 
M.A.,  Assoc. Inst. C.E.,  professor  of  engineering  ;  W.  H.  Ellis 
M.A.,  M.B.,  assistant  professor  of  chemistry.  The  attendance 
at  the  school  in  this  year  was  six  students. 

From  the  calendar  we  notice  that  there  was  three  courses, 
namely:    (i)   engineering;    (2)   assaying   and    mining    geology; 

(3)  analytical  and  applied  chemistry.  Regarding  the  engineering 
course,  it  is  stated  thai  in  the  absence  of  a  machine  shop  visits 
to  workshops  and  excursions  during  the  long  vacation  will  be 
taken  advantage  of. 

An  important  event  in  the  history  of  the  school  occurred  on 
November  6th,  1889,  when  Professor  Galbraith  was  appointed 
principal  and  the  management  of  the  school  entrusted  to  a  council 
composed  of  the  principal  as  chairman  and  the  professors,  lec- 
turers, and  demonstrators  appointed  on  the  teaching  faculty  of 
the  school.  Recognizing  the  necessity  of  embracing  every  branch 
of  applied  science,  the  principal  decided  to  extend  the  curriculum 
of  the  school  so  as  to  embrace  five  regular  departmentsof  instruc- 
tion, in  each  of  which  diplomas  would  be  granted,  namely,  (1) 
civil  engineering  (including  mining  engineering);  (2)  mechanical 
engineering   (including  electrical    engineering);    {3)   architecture; 

(4)  analytical  and  applied  chemistry;  (5)  assaying  and  mining 
geology. 


In  1889-90  the  management  of  the  school  was  entrusted  to  a 
council  of  five,  consisting  of  Professors  Galbraith  and  Ellis,  and 
Messrs.  C.  H.  C.  Wright,  B..'\.Sc.,  lecturer  in  architecture  ;  T.  R. 
Rosebrough,  M..-\.,  demonstrator  in  engineering  ;  and  L.  D.  Stew- 
art, O.L.S.,D.T.S.,  lecturer  in  surveying,  with  Professor  Gal- 
braith as  principal.  These  five  are  still  members  of  the  council, 
which  has  been  enlarged  to  include  A.  P.  Coleman,  M.A.,  P.L.D., 
professor  of  assaying  and  metallurgy  ;  J.  A.  Duff,  B.A.,  lecturer 
in  applied  mechanics  ;  G.  R.  Mickle,  B.A.,  lecturing  in  mining  ;  K. 
W.Angus,  B. . A.  Sc,  lecturer  in  mechanical  engineering;  A.  T. 
Laing,  B.A.Sc,  demonstrator  in  surveying  ;  and  J.  W.  Bain,  B.A. 
Sc,  demonstrstor  in  analytical  chemistry.  In  addition  six  Fellows 
have  been  appointed  from  among  the  late  graduates. 

As  early  as  1888  the  necessity  of  providing  increased  accom- 
modation was  recognized  t>y^he  Government,  and  an  appropria- 
tion made  for  the  erection  of  a  large  addition  to  the  building. 
This  addition  was  completed  In  1891,  the  equipment  and  the 
laboratory  plant  installed  being  of  the  best  then  procurable.  The 
building  as  now  occupied  represents  a  floor  space  of  nearly 
60,000  square  feet,  but,  notwithstanding,  the  accommodation  is 
overtaxed,  and  the  work  of  the  teachers  made  laborious  by  the 
necessity  of  repeating  lectures  and  laboratory  experiments  three 
or  four  times  in  order  that  all  the  students  may  receive  the  in- 
struction. It  has  also  been  found  necessary,  from  the  same  cause, 
to  abandon  certain  experimental  and  research  work. 

That  the  School  of  Practical  Science  is  meeting  the  demands 
of  the  people  is  clearly  demonstrated 
by  the  almost  constant  growth  in  at- 
tendance. The  present  year  is  the 
largest  yet  on  record,  the  attendance 
being  about  220.  Of  these  105  are  tak- 
ing the  mechanical  and  electrical 
course,  57  the  civil  engineering  course, 
and  55  the  mining  course.  In  each  of 
these  depatrments  the  faculty  and  equip- 
ment ot  the  school  are  such  as  to  guar- 
antee the  student  a  thorough  training  in 
the  scientific  principles  underlying  the 
practice  in  the  different  professions. 
The  splendid  equipment  in  the  electrical 
laboratory  has  already  been  described 
in  these  columns,  while  the  facilities  for 
the  study  of  mining  are  equally  efficient. 
The  mining  course  as  distinct  from  that 
of  civil  engineering  was  first  established 
in  the  session  of  1S92-93. 

It  is  interesting  to  learn  that  the 
graduates  of  the  School  of  Practical 
Science  are  finding  employment  in  con- 
nection with  the  development  of  the 
natural  resources  of  the  country,  and 
that  many  of  them  are  now  occupying 
responsible  positions.  A  glance  at  the  calendar  shows  that  of  the 
263  living  graduates  of  the  school,  about  75  per  cent,  are  employed 
in  Canada,  while  the  remaining  25  per  cent,  are  scattered  over 
other  parts  of  the  world. 

PROFESSOR  GALBRAITH. 
The  head  of  this  admirable  institution.  Professor  John  Gal- 
braith, is  a  son  of  the  late  Thomas  Galbraith,  of  Port  Hope,  well 
known  to  every  Scotchman  in  Canada  as  the  Canadian  agent  of 
the  "Scottish  American."  He  was  born  in  Montreal  on  Septem- 
ber sth,  1846,  and  educated  at  the  Port  Hope  Grammar  School 
and  Toronto  University.  At  the  latter  he  took  several  scholar- 
ships in  mathematics  and  general  proficiency,  and  graduated  in 
1868  with  the  degree  of  B.A.,  securing  the  gold  medal  in  mathe- 
matics and  the  Prince  of  Wales'  prize  for  general  proficiency.  In 
1875  he  was  granted  the  degree  of  M.A.  He  studied  engineering 
apd  surveying  under  Mr.  George  A.  Stewart,  chief  engineer  of  the 
Midland  Railway,  and  was  admitted  as  a  Provincial  Land  Survey- 
or. He  was  employed  for  some  ten  years  in  railway  construction 
work  on  the  Intercolonial  Railway,  the  Midland  Railway,  location 
of  the  Georgian  Bay  branch  road,  and  exploratory  surveys  for  the 
C.P.  R.  He  was  also  employed  for  some  time  in  the  Portland 
Co.'s  locomotive  shops  al  Portland,  Maine,  U.  S.,  and  did  consult- 
ing work  in  hydraulic  engineering,  receiving  the  appointment  to  the 
chair  of  engineering  in  the  School  of  Science  in  the  fall  of  187S. 

Professor  Galbraith  was  one  of  the  founders  of  the  Canadian 
Society  of  Civil  Engineers,  serving  for  five  years  on  the  council  of 
that  body.  He  is  also  an  associate  member  of  the  institute  of 
Civil  Engineers  of  London,  England. 

As    principal    of  the    School    of  Science,    Professor   Galbraith 
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has  labored  zealously  in  its  interests,  and  to  him  is  due  much  ot 
the  credit  for  the  high  degree  of  efficiency  which  has  been  attain- 
ed. At  tlie  outset  he  had  an  objecl  in  viev\.  This  was  to  fii  the 
student  for  active  professional  work  by  giving  him  a  thorougli 
training  in  scientific  principles  rather  than  by  attempting  lo  give 
him  a  so-called  practical  training.  It  is  along  this  line  that  the 
efforts  of  the  school  have  been  concentrated,  and  the  wisdom  of 
such  a  policy  seems  to  be  borne  out  by  the  results.  If  one  were 
lo  enquire  from  any  of  his  co-workers  as  to  the  secret  of  Profes- 
sor Galbraith's  success,  the  reply  would  probably  be  that  it  was 
due  lo  liis  great  qualifications  in  the  direction  of  organizing  the 
work  at  the  school.  As  remarked  by  an  intimate  acquaintance, 
*'he  is  a  wonderful  organizer." 

After  having  completed  his  2ist  year  as  head  of  the  school, 
the  proposed  banquet  to  be  tendered  him  is  a  fitting  tribute  of 
respect. 


\    QUESTIONS  AND  ANSWERS     \ 

A  subscriber  enquires  as  to  what  amoutit  of  power  can 
be  generated  by  the  Westinghouse  generators  recently  in- 
stalled on  the  Canadian  side  of  Niagara  Falls. 


"  Mill  Owner"  writes  :  Where  water  power  is  not 
obtainable,  and  where  coal  can  be  bought  for  $1.80  a 
ton,  could  electricity  be  generated  and  electrically  ap- 
plied by  motors  to  the  extent  of  500  h.p.  as  cheaply  as 
by  belting  and  shafts,  where  said  power  would  be  used 
within  a  radius  of  100  teet  of  engine  shaft. 

Ans. — Broadly  speaking,  the  original  or  capital  out- 
lay to  cover  the  cost  of  the  dynamos  to  convert  the  me- 
chanical power  of  the  engines  into  electrical  power,  the 
necessary  wire  to  carry  that  power  to  the  various 
motors,  and  the  motors  to  convert  it  back  to  its  original 
mechanical  shape,  will  cost  considerably  more  than  the 
belting  and  shafting  necessary  for  the  same  work, 
though  in  the  absence  of  the  detail  of  the  proposed  lay- 
out, it  is  impossible  to  give  even  approximate  figures. 
Tne  relative  cost  of  operating  the  two  systems  will  also 
depend  entirely  on  the  details  of  the  particular  installa- 
tion in  question,  though  it  is  likely  to  be  somewhat  in 
favor  of  the  electric  plant,  the  more  so  as  the  average 
load  drops  below  the  full  load  or  rated  output  of  the 
whole  installation.  The  relative  advantage  of  the  two 
systems,  outside  of  the  question  ot  cost,  are  in  every 
way  in  favor  of  the  electric,  it  having  the  superiority  in 
(i)  simplicity  and  freedom  from  noise  and^irt  in  the 
transmitting    device  (the   wires),  (2)  its  great  flexibility, 

(3)  facility  for  future    extensions,    with    but    very    little 
change  and  modifications  in  the  already    existing  plant, 

(4)  the  ability  to  furnish  light  as   well    as  power,  with  a 
maximum  of  convenience  at  a  minimum  of  cost. 


"  Reader  "  asks  :  Why  is  that  a  person  when  re- 
ceiving an  electric  shock  is  unable  sometimes  to  let  go 
of  the  object  grasped. 

Ans. — The  muscles  of  the  hands  are  divided  into  two 
sets,  called  extensor  and  contractile,  the  former  being 
used  to  open  the  hand  when  the  fingers  are  called  on  to 
release  their  hold,  the  latter  having  control  over  the 
grasping  or  clutching  powers  of  the  hand  and  fingers. 
Obviously,  as  the  latter  action  requires  the  exercise 
of  very  much  more  power  than  the  former,  the  muscles 
controlling  it  are  proportionately  stronger  than  those  ot 
the  latter.  Now,  the  action  of  a  current  on  the  muscu- 
lar system  is  to  excite  it  to  a  state  of  great  activity  and 
to  deprive    it    of     its    ordinary    controlling    power,  the 


mind;  consequently,  when  the  muscles  are  agitated  and 
left,  as  it  were,  to  their  own  devices,  the  stronger  set 
overcomes  the  weaker,  the  result  being  that  the  hands 
remain  clenched. 


"J.  H.,"  Rossland,  B.C.,  writes  :  I  was  told  by  an 
agent  who  was  here  the  other  day,  that  the  live  wire 
for  a  two-phase  3-wire  system  would  cost  me  less  than 
for  a  three-phase  system;  is  he  right  ? 

Ans.  —  We  presume  that  the  length  of  line,  the  volt- 
ages and  the  load  are  lo  be  the  satne  iti  each  case, 
which,  if  so,  would  make  his  contention  vvrong,  for  the 
following  reason.  If  you  connect  a  two-phase  machine, 
whose  voltage  across  the  terminals  of  each  phase  is  say 
2,000,  to  three  line  wires,  you  will  get  2,000  volts  be- 
iween  the  common  or  neutral  wire  and  either  of  the 
other  two,  but  between  these  two  latter  you  will  get 
about  2,830  volts.  On  the  other  hand,  there  will  be  but 
2,000  volts  across  any  of  the  3  line  wires  connected  to 
the  terminals  oi  a  2,000  vjlt  three-phaser.  Such  a  two- 
phase  system,  if  run  with  2,830  volts  across  the  two 
outsides,  it  is  quite  true,  will  take  about  2  percent,  less 
copper  than  the  three-pha«e  machine  with  a  minimum 
voltage  of  2,000,  but  if  the  voltage  of  the  former  be  re- 
duced until  its  maximum  line  voltage  is  the  same  as  the 
other,  namely,  2,000  volts,  it  will  require  about  twice  as 
much  copper  as  the  three-phase  machine,  the  length  of 
the  line  and  the  load  being  the  satne  in  each  case. 


"  Engineer  "  says  :  1  want  to  put  in  a  pump  to  sup- 
ply fifty  thousand  gallons  per  day  to  our  factory  system 
for  use  in  the  various  parts  of  the  shop,  and  propose  to 
pipe  the  discharge  from  the  pump  into  a  tank  g6  feet 
from  the  ground,  about  how  much  horse-power  will  it 
take  to  drive  the  pump  ? 

Ans.  -  We  suppose  that  you  intend  to  deliver  the 
above  50,000  gallons  in  an  ordinary  working  day  ot  10 
hours,  and  also  that  you  refer  to  the  standard  Imperial 
or  English  gallon,  not  the  U.  S.,  the  former  weighing 
10  lbs.  per  gallon,  the  latter  about  8  ' ,?.  If  we  are  correct 
in  our  supposition,  the  following  is  the  easiest  way  to 
get  the  horse-power  necessary  :  Since  a  h.p.  is  equiva- 
lent to  33,000  lbs.  raised  one  foot  in  one  minute,  which 
is  usually  expressed  as  33,000  foot  pound  minutes,  the 
problem  consists  in  finding  how  many  foot  pound  min- 
utes there  are  consumed  in  doing  the  work  described, 
which  is  given  by  the  following  :  50,000  gallons  per  10 
hours  =  5,000  gallons  per  hour  =  83 '3  gallons  per  min- 
ute; 83}'^  gallons  at  10  lbs.  per  gallon  weigh  833I/3  lbs., 
which  raised  through  96  feet  will  represent  80,000  foot 
pound  minutes;  this  divided  hy  33,000,  which  as  ex- 
plained above  are  the  number  of  foot  pound  minutes  in 
a  horse  power,  will  give  the  h.p.  required,  which  is 
slightly  over  2  4/10  ;  but  it  must  be  remembered  that 
this  is  the  delivered  output  of  the  pump,  which,  includ- 
ing mechanical  and  water  frictions,  is  of  above  60% 
efficiency,  so  to  get  the  actual  horse-power  consumption 
required,  40%  should  be  added  to  the  above  figure, 
giving  a  final  result  of  3   39/100  h.p. 


Mr.  Donald  Mclnlyre,  who  owns  a  water  power  about  three 
miles  north  of  Paisley,  Ont.,  has  found  it  necessary  lo  increase 
his  electric  lighting  plant.  He  has  ordered  from  the  Royal  Elec- 
tric Company  one  of  their  60  h.  p.  S. K.C.  two-phase  alternating 
current  generators,  and  has  added  a  third  wire  to  his  lines 
from  the  water  power  to  the  town,  thus  putting  him  in  a  position 
to  furnish  power  as  well  as  light. 
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THE  ELECTRIC  STORAGE  BATTERY  AND  ITS 
COMMERCIAL  APPLICATION*. 

ByC.    E.    i;HnWN. 

The  advent  of  the  storage  battery  accumulator,  or  secondary 
battery,  as  it  is  variously  called,  into  the  field  of  electrical  en- 
gineering is  of  comparative  recent  date.  This  is  more  especially 
true  on  this  side  of  the  Atlantic  than  in  European  countries,  where 
its  use  had  preceeded  by  several  years  its  general  application  on 
this  side. 

Bui  a  few  years  ago,  perhaps  five  or  six,  it  was  necessary  to 
point  to  European  practice  for  all  examples  of  successful  accum- 
ulator application  on  a  large  scale  and  along  advanced  lines. 
This  is  no  longer  the  case,  as  American  storage  battery  practice 
is  as  far  advanced  as  in  any  part  of  the  world,  and  the  American 
storage  battery  has  no  superior.  The  largest  installations,  too, 
are  to  be  found  in  American  cities.  Its  growth  in  importance  in 
these  few  years  is  little  short  of  phenomenal,  and  it  is  still  rapidly 
increasing.  The  majority  of  the  very  large  central  stations,  such 
as  those  of  the  Edison  illuminating  companies  of  the  larger  cities 
and  the  large  street  raitway  companies,  depend  very  largely  upon 
it,  and  its  adoption  is  coming  to  be  quite  general  in  medium  and 
smaller  sized  stations. 

The  history  of  the  storage  battery  is  practically  included  in  the 
last  30  years,  though  the  phenomena  on  which  it  is  based  was 
observed  as  far  back  as  1801.  In  that  year  Gautherot  found  that 
after  decomposing  water  with  a  volta's  cell,  if  the  platinum  or  sil- 
ver electrodes  were  connected  together,  a  secondary  current 
would  flow  for  a  brief  time.  The  history  of  the  storage  battery 
from  this  time  until  the  time  of  Planie  includes  the  names  of  Volta, 
Davy,  Schoenbein,  Grove,  Wheatstone,  Siemens,  Faraday,  and 
others,  but  no  practical  results  seem  to  have  followed.  In  i860  Gas- 
ton Plante  constructed  the  first  practical  storage  cell  from  two 
sheets  of  lead  60  cms.  long  by  20  cms.  broad  by  i  mm  thick  (25"x 
8"x>^5")  coiled  into  cylindrical  form,  the  two  plates  being  separ- 
ated by  felt  and  the  whole  immersed  in  dilute  sulphuric  acid. 
Plante  continued  his  researches  up  to  1S79,  which  practically 
determined  the  slate  of  the  ar!.  In  1879  Melzger  applied  the 
active  material  mechanically,  and  in  1881  Kaure  obtained  import- 
ant patents  on  mechanical  application  and  shortening  ot  the 
foiming  process.  The  history  from  this  lime  has  been  in  connec- 
tion   with    its   applications  to  practical   use. 

"The  storage  battery,"  according  to  Houston,  "consists  of 
two  inert  plates  of  metal  or  metallic  compounds  inmersed  in  an 
electrolyte  which  is  incapable  of  acting  upon  thtm  considerably 
until  a  current  has  been  passed  from  one  plate  to  the  other.  On 
the  passage  of  a  current  through  the  electrolyte  its  decomposition 
is  effected  and  the  electro  positive  or  electro  negative  radicals 
are  deposited  on  the  plates,  so  that  on  the  cessation  of  the  charg- 
ing current  there  remains  a  voltaic  cell  capable  of  generating  an 
electric  current." 

The  commercial  storage  battery  of  to-day  consists  of  plates  or 
frames  of  lead  or  an  alloy  of  lead,  with  oxides  of  lead  formed  on, 
or  pasted  on  the  surface  or  in  grooves  or  pockets  ot  the  plate, 
three  or  more  plates  being  assembled  together  and  immersed  in 
an  electrolyte  of  dilute  sulphuric  acid.  The  alternate  plates  are 
connected  together  for  one  electrode  and  the  intermediate  ones 
for  the  other.  The  metallic  plate  or  frame  of  lead  or  an  alloy  of 
lead  form  the  framework  or  support  of  the  electrode  and  serves 
as  a  means  of  conducting  the  current  to  and  from  the  active  ma- 
terial. The  oxides  or  other  compounds  on  the  surface  or  in  the 
pockets  or  grooves  are  the  active  material,  and  together  with  the 
electrolyte  are  the  seat  of  chemical  actions  which  result  in  the 
formation  of  compounds  which  in  the  charged  state  are  of 
relatively  high  energy  of  formation  and  in  the  discharged  state 
relatively  low,  so  that  in  passing  from  the  former  to  the  latter 
energy  is  given  out,  and  passing  from  the  latter  to  the  form-. 
er  energy  is  absorbed.  This  amount  of  energy  given  out  or  ab- 
sorbed is  practically  equal  to  10  the  electrical  energy  of  discharge 
or  charge.  The  sulphuric  acid  is  the  active  part  of  the  electro- 
lyte, the  water  acting  principally  as  a  solvent  used  to  give  more 
favorable  conditions  for  the  action  of  the  sulphuric  acid.  The 
plates  are  usually  separated  by  perforated  sheets  of  hard  rubber 
or  celluloid  or  glass  rods,  and  all  plates  bound  together  with  rub- 
ber bands.  The  containing  vessel  may  be  of  glass  or  hard  rub- 
ber or  of  lead  lined  wooden  boxes.  The  number  of  plates  varies 
from  three  to  nearly  one  bundled  in  the  largest  batteries  installed, 
with  a  corresponding  variation  in  capacity  Irom  a  fraction  of  one 
ampere  to  10,000  or  12,000  amperes,  the  current  depend- 
ing botii  on  the  number  and  size  of  the  plates.  The  voltage,  on 
the  contrary,  depends  on  the  number  of  cells,  being  approximate- 
ly two  volts  per  cell  for  commercial  batteries. 

The  form  and  construction  of  plates  differ  very  greatly.  The 
first  Plante  cells  were  made  up  of  thin  sheets  of  lead  with  an  in- 
sulating material  between  them.  Plante  found  that  these  plates 
to  give  much  capacity  must  be  made  porous  on  their  surface.  To 
accomplish  this  result  he  changed  his  cells,  first  putting  in  the 
current  in  one  direction,  then  discharged  them,  reversed  connec- 
tions, and  again  charged  with  the  current  in  the  opposite  direc- 
tion. Thus  the  plate  that  was  made  positive  on  one  charge  was 
made  negative  on  the  next  succeeding  charge,  and  this  process 
was  repeated  a  large  number  of  times.  This  he  called  forming 
the  battery,  and  it  required  no  less  than  thirty  reversals  to  bring 
it  up  to  its  full  capacity.  After  his  plates  were  well  formed  he 
found  that  they  soon  became  rotten,  owing  no  doubt  to  the  thin- 
ness of  the  plate,  the  chemical  actions  having  penetrated  com- 
pletely through.  The  capacity  of  these  cells  per  pound  of  plate 
was  large,  and  has  not  been  exceeded  by  the  same  class  of  bat- 
tery to-day. 

In    1879    Metzger  did  away  with    the    tedious  and  expensive 
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forming  process  by  making  boxes  of  perforated  lead,  which  he 
filled  with  a  mixture  of  lead  oxide,  sulphuric  acid  and  potassium 
silicate  for  his  active  material.  One  box  so  formed  he  used  for 
his  positive  plate  and  another  for  his  negative.  This  cell  was 
formed  in  two  or  three  days,  a  great  improvement  over  the  very 
long  period  by  the  old  Plante  process. 

Faure,  working  independently  and  at  about  the  same  time,  de- 
veloped this  class  of  plate  in  which  the  substance  to  become  the  « 
active  material  is  mechanically  applied,  and  which  has  since 
come  to  be  known  by  his  name.  He  applied  lead  oxide  in  the 
form  of  a  paste  to  the  surface  of  lead  plates  such  as  had  been 
previously  used  by  Plante.  The  positive  and  negative  plates 
were  separated  by  felt  and  dilute  sulphuric  acid  used  as  an  elec- 
trolyte. 

These  two  types  of  plate,  the  Planie  and  the  Faure,  are  the  pro- 
totype of  all  commercial  storage  battery  plates  in  use  to-day,  and 
practice  is  about  evenly  divided  between  them.  In  general, 
European  practice  inclines  toward  the  use  of  the  Faure  type, 
while  American  practice  favors  the  Plante.  The  Faure  type 
gives  a  comparatively  large  output  per  pound  of  plate,  but  is  best 
suited  for  moderate  rates  of  discharge  covering  a  considerable 
period  of  time,  whereas  the  Plante  gives  a  smaller  output  per 
pound,  but  is  capable  of  working  at  very  high  rates  of  discharge. 
The  thin,  flat  plates  used  in  the  early  Plante  cells  have  been  sub- 
jected to  numerous  modifications  devised  for  getting  a  greater 
surface  with  heavier  and  more  rigid  plates,  for  securing  better 
adhesion  of  the  active  material  when  found,  and  obtaining  great- 
er durability,  etc.  A  few  descriptions  of  typical  plates  will  serve 
to  illustrate  the  direction  of  these  improvements.  No  pretense 
of  completeness  is  made  in  these  lists;  that  would  take  a  far 
longer  paper  than  this  is  designed  to  be,  neither  is  it  claimed 
thai  the  plates  desciibed  are  necessarily  the  best  3f  their  type. 
Ic  is  thought,  however,  that  they  are  typical  of  good  storage  bat- 
tery practice  to-day. 

The  Epstein  plate  is  cast  with  deep  grooves  on  each  side,  thus 
combining  with  a  rigid  and  durable  plate  a  'arge  amount  of  sur- 
face on  which  the  active  material  is  formed. 

The  Williard  plate  is  made  from  pure  rolled  lead  and  has 
grooves  cut  in  each  side  at  an  angle  with  the  horizontal,  forming 
troughs  for  holding  the  active  material.  It  is  claimed  that  the 
plate  can  be  bent  up  into  almost  any  shape  without  dislodging 
the  active  material.  The  thin  layer  of  active  material  and  the 
large  amount  of  surface  allows  of  rapid  discharge  with  danger  of 
buckling.  Each  positive  plate  is  enclosed  in  a  perforated  hard 
rubber  envelope  lu  avoid  contact   between  plates. 

The  Ohio  storage  battery  is  made  of  pure  rolled  lead  sheets. 
Circular  grooves  1  inch  in  diameter  and  y-'j;  inches  deep  and  /jv  m. 
thick  are  raised  by  rolling  in  a  machine.  The  different  circular 
grooves  are  separated  by  J  inch  to  avoid  any  tendency  towards 
buckling. 

The  Rooney  plate  is  made  up  of  alternate  corrugated  and 
straight  strips  of  thin  rolled  sheet  lead  placed  on  edge  and  burn- 
ed into  a  conducting  strip  or  rib  of  the  lead  frame  at  each  end. 
This  forms  a  very  open  plate  wiih  a  large  amount  of  surface. 

Porous  plates  have  been  made  by  casting  lead  with  powdeieil 
coke,  or  with  pumice  stone,  by  the  formation  of  sulphide,  the 
sulphur  afterwards  being  taken  out,  and  notably  by  the  use  of 
chloride  of  lead  and  zinc.  The  object  in  making  these  poious 
or  partially  porous  plates,  is  to  obtain  a  large  amount  of  surface 
of  the  lead  plate  on  which  the  active  material  may  be  found  in 
minute  quantities.  The  great  amount  of  surface  with  the  corres- 
ponding large  amount  of  active  material  insures  large  capacity, 
while  the  minute  subdivision  of  the  active  material  permits  of 
rapid  discharge. 

In  the  chloride  battery  the  substance  which  is  to  become  the 
basis  of  the  active  material  is  chloride  of  lead  mixed  with  a 
certain  proportion  of  chloride  of  zinc,  and  cast  in  small  pastelles. 
These  pastelles  are  then  placed  in  a  mould  and  a  frame  of  an  alloy 
of  lead  and  antimony  cast  around  them  under  great  pressure. 
The  antimony  gives  strength  and  hardness  to  the  grid,  and  it  is 
claimed  is  Rot  acted  on  by  the  acid,  thus  avoiding  local  aijtion. 
The  grids  are  then  packed  between  zinc  plates  in  a  tank  con- 
taining a  d'lute  solution  of  zinc  chloride,  and  short  circuited. 
This  removes  most  of  the  chloride  from  ihe  plate,  the  last  traces 
being  removed  by  thorough  washing,  leaving  a  pure  spongy  lead. 
This  process  was  formerly  used  for  both  plates,  but  is  now  used 
only  on  the  negative.  The  positive  plate  is  obtained  by  casting 
the  lead  antimony  grid  under  pressure,  /i-  in.  thick,  and  with 
holes  )^  in.  in  diameter.  A  corrugated  ribbon  of  soft  pure  lead 
is  rolled  up  into  a  spiral  and  pushed  into  these  holes.  The  active 
material  is  formed  electio-chemically  from  this  ribbon,  and  causes 
it  to  expand  and  fill  the  hole  tighllj',  making  good  electrical  con- 
tact with  the  plate. 

The  method  ot  formation  of  all  these  plates  is  quite  different 
than  Ijiat  followed  with  the  early  Plante  cells.  The  method  i-^ 
different  with  almost  every  manufacturer,  but  the  object  aimed 
at  is  similar  in  each  case,  namel)',  to  form  the  cell  quickly  and 
avoid  the  tedious  and  expensive  method  of  numerous  charges, 
discharges  and  reversals,  and  at  the  same  time  procure  a  hard 
and  durable  plate.  The  plates  are  usually  pickled  in  a  bath  of 
dilute  nitric  or  acetic  acid,  or  in  some  alkaline  solution  capable  of 
acting  on  the  lead  until  the  action  has  penelrated  to  a  sufficient 
depth,  after  which  the  coaling  produced  is  reduced  to  a  spongy 
lead,  or  changed  to  lead  oxide.  The  plate  is  then  formed  in  the 
usual  manner  by  charging.  The  cell  never  attains  to  its  full 
capacity  on  the  first  charge,  but  will  increase  with  successive 
chargings  for  quite  a  period  of  time. 

The  Faure,  or  pasted  type  of  plate,  has  likewise  been  subject- 
ed to  numerous  modifications.  Metzger  used  a  perforated  lead 
box  filled  with  the  active  material;  Faure  spread  his  active 
material  on  the  surface  of  a  lead  plate.    The  diflSculties  of  the  first 
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were  principally  the  great  expansion  due  to  so  larg^e  a  body  of 
active  material,  the  necessarily  slow  rate  of  discharge  since  the 
tendency  of  the  action  is  from  the  surface  inward,  the  poor  elec- 
trical contact,  etc.  The  difficulties  of  the  second  were  principal- 
ly due  to  the  insufficient  adhesion  of  the  active  material  and  Ihe 
consequent  poor  electrical  contact,  danger  of  short  circviits  from 
falling  of  active  material,  and  the  rapid  deterioration.  These 
difficulties  have  been  largely  overcome  by  sub-dividing  the  active 
material  and  placing  it  in  small  pockets  or  grooves  in  Ihe  sur- 
face of  the  plate,  or  in  holes  extending  through  the  plate.  The 
pockets  or  holes  are  usually  made  smaller  at  the  surface  than  in 
the  interior,  so  as  to  wedge  the  active  material  in  place,  or  in 
the  case  of  grooves,  they  are  made  narrow,  so  that  the  plate  will 
have  a  good  grip  upon  the  active  material. 

One  of  ihe  most  fruitful  sources  of  trouble  with  storage  batter- 
ies has  been  the  tendency  of  the  plate  to  buckle  or  bentl  out  of 
shape  with  operation.  This  has  been  very  largely  overcome  in 
the  better  modern  batteries,  and  is  no  longer  a  source  of  serious 
trouble.  The  active  miterial  of  the  positive  plate  expands  dur- 
ing discharge,  and  as  the  action  on  the  inaleria!  is  never  uniform, 
some  portions  will  expand  more  than, others,  and  tend  to  throw 
Ihe  plate  out  of  shape,  and  the  more  rapid  the  discharge  Ihe 
greater  will  be  the  tendency.  The  remedy  is  largely  in  sub- 
division of  the  active  material  and  billowing  opportunil}'  to  ex- 
pand in  one  direction.  A  brief  description  of  a  battery  which 
has  achieved  considerable  success  on  the  continent  of  Europe, 
Ihe  Tudor  battery,  will  serve  to  illustrate  this  class  of  plate. 

The  plates  are  made  from  pure  rolled  lead  about  fs  in.  thick, 
and  are  grooved  on  both  sides,  the  grooves  being  about  's  in. 
wide  and  a  little  greater  in  depth.  These  plates  are  first  slightly 
peroxidized  by  electrolysis,  forming  PbOi,  and  then  ihe  grooves 
are  packed  with  oxides  of  lead,  afier  which  the  plate  is  rolled  to 
keep  the  active  material  in  place.  As  Ihe  active  material  crumbles 
away,  due  to  continued  use,  the  aclion  penetrates  deeper  into 
the  metallic  lead  of  the  plate  and  keeps  up  the  supply  of  aclive 
material,  so  that  the  lull  capacity  of  the  plale  will  be  maintained, 
even  though  the  active  material  at  first  pasted  inio  the  grooves 
should  entirelv  tall  away. 

The  numerous  small  seel  ions  of  the  active  material  insures  a 
large  surface  and  permits  of  a  high  rate  of  discharge.  The 
smallness  of  the  section  of  active  material  prevents  e.xcessive 
swelling  and  consequent  buckling  of  the  plate.  The  method  of 
form!)tion  gives  unusually  good  electrical  contact  between  the  act- 
ive material  and  the  frame.  Perforated  sheets  of  hard  rubber 
are  inserted  between  the  plates  in  this  as  in  most  batteries.     " 

Numerous  attempts  have  been  made  to  reduce  the  weight  of 
ihe  battery  by  increasing  the  proportionate  weight  of  active 
material.  Among  these  are  the  use  of  porous  earthenware  con- 
taining plates  to  support  the  active  material  and  press  it  against 
a  thin  sheet  of  lead,  which  serves  to  carry  away  the  current,  an 
earthenware  plate  being  placed  on  each  side  of  ihe  lead  sheet  to 
form  one  plate  and  all  plates  firmly  bound  together  with  rubber 
bands.  Wool  felt  has  been  used  in  strips  to  form  pockets  on 
each  side  of  a  sheet  of  lead,  and  the  pockets  filled  with  the  acl- 
ive material,  which  is  kept  in  place  by  a  light  sheet  of  perforated 
or  porous  insulating  material,  the  various  plates  being  bounti 
tightly  together.  Perforated  cells,  or  envelopes  of  celluloid  filled 
with  aclive  material,  are  used  for  electrodes,  the  current  being 
taken  out  by  lead  wires  or  strips  passing  down  the  center  of  ihe 
cell  or  envelope.  So  far  as  I  know,  none  of  these  batteries  have 
proved  a  real  commercial  success,  except  for  traction  purposes, 
where  lightness  is  so  important  a  consideiation  that  soine  other 
considerations  will  be  sacrificed  lo  obtain  it.  One  serious  difiiciiliv 
with  this  class  of  cell  is  the  rather  poor  eleclric.Tl  contact  be- 
tween Ihe  aclive  material  and  Ihe  lead  plale,  which  lends  itself 
lo  the  formation  of  the  insoluable  lead  sulnhale  on  the  'surface  of 
the  lead,  limiting  further  action  by  its  insulating  properties.  The 
electrolyte  for  Ihe  lead  storage  battery  is  always  dilute  sulphuric 
acid.  The  proportion  of  acid  lo  water  is  usually  determined  by 
the  specific  gravity  of  the  combination  and  is  used  from  1.2  to 
1-3- 

In  pasted  or  Faure  type  of  plates  red  lead  minium  (Pb304)  is 
generally  used  on  the  positive  plate,  and  litharge  (PbO)oii  Ihe 
negative  plate.  Combinations  of  these  oxides  or  other  ct^m- 
pounds  are  sometimes  used.  In  some  later  batteries  a  mixture 
of  lead  sulphate  and  lead  oxide  is  used.  Lead  is  not  Ihe  only 
melal  that  has  heen  used  in  storage  baMeries,  copper  and  zinc 
both  having  been  used,  but,  as  these  batteries  have  never  achiev- 
ed any  marked  success  commercially,  Ihcy  will  not  be  discussed 
here. 

The  chemical  theory  of  the  storage  battery  is  still,  to  a  large 
extent,  in  ihe  speculative  stage.  To  Ihe  outsider  it  would  seem 
an  easy  task  to  analyze  the  various  elements  entering  into  the 
action  before  and  after  charge  and  di>^charge,  and  delermine  the 
actual  reactions  that  take  place.  When,  however,  the  chem- 
ist approaches  the  task  il  is  found  to  be  one  of  extreme  difficulty, 
so  difficult  that  after  15  or  20  years  of  research  and  persistent 
effort  to  solve  the  problem,  it  is  still,  to  a  large  extent,  shrouded 
in  mystery  as  to  Ihe  real  nature  of  the  reactions  that  lake  place. 
The  difficulties  were  expressed  by  Dr.  Frankland  in  the  following 
words:  "The  physical  qualities  of  the  tells  are  capable  of  very 
accurate  estimate  and  investigation,  but,  when  you  come  to 
attempt  to  ascertain  the  chemical  charges  that  occur  in  charging 
and  discharging  of  a  storage  cell,  you  encounter  formidable 
difficulties.  The  outsider  has  no  idea  of  these  difficulties.  Noth- 
ing seems  more  simple  than  lo  determine  the  cheinical  changes 
that  take  place  in  either  the  positive  or  the  negative  plate  of  a 
storage  battery.  It  is  not  so  in  reality.  The  sub.stances  used 
as  active  materials  are  in  the  first  place  mixtures,  and  the  mater- 
ials obtained  at  the  end  of  Ihe  reactions  are  also  mixtures,  and 
these  mixtures  are  insoluable  in  any  reagent  which   does   not  de- 


compose them.  They  cannot  be  volatilized;  they  cannot  be  sub- 
jecied  lo  any  process  of  solution  and  crysiulizalion  in  order  to 
separate  and  purify  their  elements."  This  will  give  ;i  ou  some- 
thing of  an  idea  of  the  difficulties  in  the  way  of  an  exact  deter- 
mination of  the  nature  of  the  actions  taking  place. 

The  earlier  ideas  of  the  action  of  the  storage  battery  were 
somewhat  vague,  and  it  was  spoken  of  by  no  less  an  authority 
than  Maxwell  as  s'oring  up  a  quantity  of  energy  in  a  manner 
somewhat  analagous  to  the  ordinary  condenser.  The  first  de- 
finite chemical  theory  was  what  is  known  as  ihe  accluded  gas 
theory,  namely,  that  the  active  material  of  the  electrolyte  is  the 
u.iter,  and  that  this  is  decomposed  in  charging  into  ils  two  coni- 
[loiunts,  oxygen  and  hydrogen  gas,  the  oxygen  being  liberated 
at  the  positive  .md  the  hydrogen  at  the  negative  eleclr'ode  where 
ihey  are  occludea  by  the  electrode.  The  discharge  would  be  Ihe 
reverse  action,  the  two  gases  reuniiing  in  ihe  lormalion  of 
water.  In  this  theory  the  sulphuric  acid  serves  only  the  purpose 
of  increasing  the  conductivity  of  the  electrolyte.  This  theory  is 
disproved  by  the  fact  that  il  only  requires  about  1.5  volts  to  elec- 
Irolyze  water  between  platinum  electrodes,  and  therefore  only  1.:; 
volls  could  be  obtained  by  the  reunion  of  its  coiisl'lutents  in  dis- 
charge, where;as  the  actual  voltage  of  the  storage  battery  is 
about  two  volls  during  tne  greaier  paj-|  of  the  discharge.'  It 
would  be  necessary  to  presuppose  some  olher  action  than  mere 
occlusion  at  the  electrodes  lo  account  for  this  extra  voltage.  It 
was  also  observed  that  aclion  did  take  place  on  the  electrodes, 
the  negative  being  reduced  to  metallic  lead  and  the  positive  per- 
oxidized during  charge.  These  elfecls  were  attributed  to  local 
or  waste  actions.  This  theory  is,  I  believe,  still  accepted  by 
some  authorities.      It  is,  however,  now  generally  discredited. 

About  18S2  the  double  sulphating  theory  was  advanced,  and 
this  theory,  with  modifications  and  additions,  despite  considerable 
opposition,  is  Ihe  one  generally  accepted  to-day.  According  10 
this  theory,  sulphate  of  lead  (P„SOj)is  formed  on  both  electrodes 
during  discharge,  accompanied  by  the  withdrawal  of  sulphuric 
acid  (H.^.SO, )  from  Ihe  electrolyte  and  its  replaceitient  by  water, 
A.O.  I-i  charging  the  sulphate  on  Ihe  negative  electrode  is  re- 
duced to  spongy  metallic  lead,  and  on  the  positive  to  peroxide  of 
lead  (P,,0,,)  with  Ihe  formation  of  sulphuric  acid  and  the  with- 
diawal  of  water  from  lire  electrolyte.  These  reactions,  beginning 
with  the  charged  condition,  may  be  represented  by  Ihe  following 
equations  ; 

Forthe  positive  plale  :  P„  O..  +  H..SOj  =  P,-SO^  +  H,,0  ^  O. 
For  the  negative  plate  :  P,,  +  O  +  H.,  SO.,  =  P,.  SO^  +  H..O. 
Combining  these   negatives    we  have  :  P,    O     I  2H    SO,  fP    = 
P„  SOj  I  jH,0  4-  P„  Sb^  for  the  eiilire  cell.' 

It  is  quite  certain,  however,  that  Ihe  aclion  is  not  as  simple  as 
represented  in  these  equations,  but  they  seem  lo  represent  the  net 
result  of  ihe  normal  aclion  of  the  battery.  It  should  be  remem- 
bered that  these  equations  do  not  represent  the  entire  material  of 
Ihe  cell,  bul  only  those  parts  actually  entering  into  chemical  re- 
actions. This  includes  only  a  small  percentage  of  the  electrolyte 
and  by  no  means  all  of  the  active  materials.  The  action  is,  fortu- 
nately, and  it  might  also  be  said  unfortunately,  a  selflimiting  pro- 
ci'  s  ;  unforlunately,  because  it  limits  the  output  of  Ihe  cell  lo 
only  a  porlion  of  the  active  material  ;  and  fortunately,  because  if 
Ihe  active  material  were  once  entirely  convened  10  lead  sulphate 
it  would  become  non-conducting  and  non-elect rolizable,  and  it 
would  be  impossible  to  reverse  the  cell  and  again  charge  il. 
When  the  peroxide  is  reduced  to  about  31  per  cent,  of  the  origin- 
al amount  on  the  positive  plate,  aclion  will  cease  entirely.  The 
\ollage  begins  to  drop  so  as  to  make  further  discharge  undesir- 
able considerably  earlier. 

The  charging  process  is  substantially  the  reverse  of  this,  bul 
Ihere  seems  10  be  some  slight  diffei^ence  or  extra  action,  as,  after 
making  all  allowance  for  resistance  drop,  the  charging  voltage  is 
somewhat  higher  than  that  of  discharge  ;  and  the  sudden  rise  of 
voltage  as  the  cell  becomes  charged  and  sudden  fall  at  the  end  of 
discharge  would  seem  lo  indicate  some  further  irregular  actions. 
The  attempt  has  been  made  to  explain  all  these  variations  of 
voll.ige  aV  due  to  variation  in  the  density  of  the  sulphuric  acid 
within  Ihe  substance  of  the  active  material.  It  is  well  known 
Ihal  the  voltage  of  the  cell  increases  in  some  degree  with  the  in- 
crease in  density  of  the  electrolyte.  Then,  as  sulphuric  acid  is 
formed  during  charge  and  wilhdrawn  during  discharge,  it  is  evi- 
dent thai  the  density  of  the  electrolyte  is  greaier  or  less  within 
the  aclive  material  of  ihe  electrode  direct,  as  the  lack  of  porosity 
prevents  complete  diffusion  of  the  electrolyte.  The  sudden  rise 
in  voltage  at  the  end  of  charge  and  Ihe  sudden  fail  at  ihe  end  of 
discharge  might  be  explained  by  the  decrease  in  porosity  of  the 
active  material  at  these  stages,  causing  greatly  increased  density 
of  the  electrolyte  in  one  case  and  greatly  decreased  density  in  Ihe 
other.  Whether  this  explanation  is  sufficient  to  accoimt  for  all 
variations  in  the  voltage  is  not  entirely  clear. 

Another,  and  perhaps  more  plausable  theory  to  account  for  the 
rise  in  voltage  al  the  end  of  charge,  is  the  formation  of  peisul- 
phuric  acid  H.,  (SOj)..  This  is  supposed  to  be  brought  about 
by  the  sulphion  (SO4)  combining  with  Ihe  sulphuric  acid  in  the 
absence  of  more  available  lead  to  unile  with.  This  combination 
is  very  unstable  and  almost  immediately  breaks  up,  with  Ihe  fol- 
lowing result  : 

H,,  (SOJ. +  2H„0  =  2H.>  SO, -)-H..O.,. 
H.,0.,  =  H,,0  +  d. 

This  not  only  accounts  for  the  rise  in  voltage,  but  also  for  the 
abundance  of  oxygen  passing  off  when  the  cell  becomes  fully 
charged.  The  double  sulphation  theory  is  supported  by  the  fol- 
lowing facts:  The  thermo  chemical  equivalents  of  ihe  combin- 
ations claimed  would  just  account  for  the  voltage  observed  on 
discharge  ;  the  increase  in  density  of  electrolyte  during  charge 
and  decrease  during  discharge,  which  are  well  known  phenomena, 
and  the  formation    of  lead    sulphate    during    healthy    operation. 
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which  seems  lo  be  unqiieslioned.  These  are  the  more  important 
points  in  support  of  this  theory,  which  seems  to  have  no  formidable 
rival  at  the  present  time. 

The  efrt'"iency  of  the  storage  battery  as  obtained  by  laboratory 
tests  under  favorable  circumstances  is  about  80  to  85  per  cent. 
It  is  doubted  if  it  often  exceeds  70  to  75  per  cent,  under  actual 
commercial  conditions.  This  difference  is  due  to  leakage,  to 
local  action,  lo  the  cells  no;  being  kept  in  the  best  conditions,  and 
to  several  other  causes  not  occurring  in  laboratory  tests.  The 
losses  occurring  in  normal  action  are  divided  by  Crosby  and  Bell 
as  follows:  1st,  the  direct  losses  due  to  heating;  2nd,  the 
losses  due  to  local  action  between  the  supporting  grid  and  the 
active  material  ;  3rd,  the  losses  due  to  local  action  in  the  active 
material  itself;  4th,  thelossesdue  to  unreversed  chemical  action. 
The  first  is  the  C'-K  loss  and  has  been  reduced  to  quite  a  moder- 
ate figure  in  modern  cells.  The  second  is  not  a  very  serious  loss 
in  well  designed  cells  except  in  cases  where  cells  are  required  to 
stand  for  quite  a  period  of  lime  partly  discharged.  The  third  and 
fourth  are  usually  the  most  formidable  losses.  The  third  can  be 
reduced  to  some  extent  by  subdivision  of  the  active  material,  but 
apparently'  can  not  be  eliminated.  It  is  due  largely  lo  unequal 
action  in  the  active  material,  and  the  most  rigid  unifonnity  in 
manufacture  will  not  prevent  this.  The  fourth  is  partly  due  to  the 
formation  of  irreversible  cliemical  compounds  and  partly  to  those 
electrolytic  actions  which  produce  free  hydrogen,  oxygen,  ozone, 
etc.  There  seems  to  be  no  method  of  effectually  limiting  these 
losses.  Omitting  the  C-R  loss,  these  wasteful  losses  have  been 
found  in  some  tests  to  be  as  high  as  17  per  cent,  of  the  entire 
energy  put  into  the  cell  in  charging. 

The  theoretical  value  of  lead  peroxide  has  been  calculated  at 
4.48  grammes  per  ampere  hour,  or  approximately  100  ampere 
hours  per  pound.  Assuming  the  weight  of  spongy  lead  on  the 
negative  plate  to  be  equal  lo  the  weight  of  peroxide  on  the  posi- 
tive, this  would  give  50  ampere  hours  per  pound  of  active  mater- 
ial. Plates  of  the  highest  capacity  yet  manufactured  do  not, 
however,  give  more  than  16  ampere  hours  per  pound  of  active 
material,  and  as  the  active  material  forms  but  from  20  to  50  per 
cent,  of  the  weight  of  the  plate,  the  ampere  hours  per  pound  of 
plate  will  be  about  three  to  seven  or  eighi  m  the  best  commercial 
cells.  These  figures  are  comparable  to  the  efficiency  of  the  steam 
engine  calculated  from  the  heating  value  of  the  coal.  They  sug- 
gest the  great  possibility  of  improvement,  but  as  in  the  case  of 
the  steam  engine,  there  are  natural  laws  which  prevent  the  com- 
plete utilization  of  this  energy. 

The  Electric  Storage  Battery  Company  names  the  following 
useful  applications  of  the  storage  battery  :  Central  station  light- 
ing ;  central  station  power  ;  trolley  regulations  ;  isolated  lighting  ; 
street  can  traction  ;  electric  locomotives  ;  electric  launches; 
electric  carriages  ;  electric  elevators  ;  train  lighting  ;  telegraph 
and  telephone,  and  many  others  which  I  will  not  mention  here. 
Some  of  these  applications  will  be  discussed  somewhat  in  de- 
tail, but  before  taking  up  these  applications  it  may  be  well  to 
state  some  of  the  general  considerations  which  make  the  ap- 
plication of  the  storage  battery  desirable  or  undesirable.  The 
storage  battery  is  not  a  prime  mover.  It  must  receive  its 
energy  from  some  other  source,  store  it  up,  and  give  it  out 
again  as  required.  It  is,  therefore,  as  regards  economy,  suitable 
for  those  uses  only  in  which  il  can  receive  its  energy  at  some 
time  or  place  where  energy  can  be  had  more  cheaply  than  at  the 
lime  or  place  ihat  il  is  required  to  be  used.  For  example,  in  the 
central  station  power  can  be  produced  generally  far  cheaper  at 
the  hours  of  minimum  load  than  at  maxinaim,  and  this  is  just  as 
true  for  the  momentary  fluctuation  as  tor  the  all  day  load  curve. 
For  these  reasons  the  storage  ballery  is  not  well  adapted  to  ser- 
vice where  steady  continuous  loads  are  required,  except  in  cases 
where  the  energy  is  small  or  as  reserve  of  great  reliability.  This 
class  of  service  is  better  served  directly  from  the  prime  mover. 
The  use  of  a  steam  engine  during  four  hours  of  the  day  lo  charge 
a  storage  battery  which  is  to  firnish  light  and  power  for  the  re- 
maining 20  hours  is  not  often  an  economical  operation,  however 
convenient  it  may  be.  On  the  other  hand,  the  storage  battery  is 
well  suited  to  loads  having  sudden  fluctuations  or  of  short  dura- 
tions. A  single  case  will  illustrate  this.  The  battery  installed 
by  the  Cliicago  Edison  Company  is  rated  at  22,400  ampere  hours 
for  an  eight  hour  discharge,  or  at  the  rate  of  2,800  amperes.  It 
is  quite  safe  lo  say  that  generating  machinery  rated  at 
2,800  amperes,  including  boilers,  engines,  feed  pumps,  dynamos, 
etc.,  could  be  installed  for  less  money  than  this  battery  cost. 
But  whereas  the  generating  machinery  might  safely  carry  4000 
amperes  for  one  hour,  probably  not  more,  the  battery  is  guaran- 
teed to  deliver  1 1,000  amperes  for  one  hour,  a  ratio  of  254'  to  i  in 
favor  of  the  bat'ery,  and  far  more  than  enough  to  overcome  the 
difference  in  first  cost  ;  and  the  battery  actually  does  deliver  con- 
siderable more  than  its  guaranteed  rale,  reaching  14,000  to  15,- 
000  amperes  for  short   periods. 

The  uses  to  which  a  baltery  can  be  applied  with  advantage 
have  been  staled  as  follows  :  1st,  to  carry  the  peak  of  the  load 
at  maximum  hours  ;  2nd,  lo  carry  the  entire  load  at  minimum 
hours  ;  3rd,  to  act  as  equalizer  or  reservoir  ;  4th,  for  the  equip- 
ment of  annex  stations.  The  first  of  these  uses  is  the  one  which 
is  generally  of  the  most  importance  in  illuminating  stations, 
though  the  fourth  is  of  considerable  importance  in  many  cases. 
The  first,  third  and  fourth  are  of  about  equal  importance  in  railway 
work.  The  second  is  not  much  used  on  this  side  of  the  Atlantic 
in  connection  with  steam  pl.ints.  , 

Coming  back  to  particular  applications,  we  will  endeavoi  to 
point  out  some  of  the  ways  in  which  the  storage  baltery  has 
made,  or  is  making,  itself  useful.  One  of  the  applications  in 
which  it  has  met  with  undoubted  success,  but  of  which  we  hear 
little,  is  in  connection  with  telegraphy.  With  great  conservaiism 
the  telegraph  campanies  clung  to  the  primary   battery    long  after 


il  had  been  supei  ceded  by  the  generator  in  almost  every  other 
commercial  application.  The  generator  is  not,  however,  well 
adapted  to  this  class  of  work  directly,  except  in  very  large  equip- 
ments where  the  amount  of  energy  consumed  is  quite  large  and 
the  extra  cost  of  complete  reserve  equipment  is  not  prohibitive. 
It  becomes,  then,  a  question  largely  between  the  relative  merits 
of  the  primary  and  the  secondary  battery,  and  a  fair  trial  is  all  that 
is  required  to  establish  the  great  superiority  of  ihe  latter  in  prac- 
tically all  cases  where  charging  current  is  available.  Its  advan- 
tages over  Ihe  primary  battery  may  be  slated  briefly  as  follows: 
Its  first  cost  is  75  or  80  per  cent,  of  that  of  the  same  capacity  of 
primary  batteries;  its  maintenance,  including  cost  of  current  for 
charging,  10  per  cent.  It  should  be  added  that  this  is  the  im- 
portant item,  as  the  maintenance  cost  of  primary  batteries  per 
year  is  from  two  to  three  limes  the  first  cost,  floor  space  from 
15  to  25  per  cent.,  and  far  more  satisfactory  operation.  It  would 
seem  that  the  storage  ballery  has  before  it  a  great  field  for  ex- 
pansion in  connection  with  the  telegraph;  and  what  has  been 
said  with  regard  to  the  telegraph  is  in  a  large  measure  equally 
true  for  the  telephone,  for  fire  alarm  systems,  and  other  similar 
classes  of  work. 

The  electric  lighting  of  railway  trains  from  the  storage  battery, 
or  with  storage  battery  auxiliary,  offers  the  most  satisfactory 
solution  of  the  difficult  problem  of  train  lighting  yet  presented, 
but  has  not  always  proven  the  most  economical.  The  method  of 
application  follows  two  lines.  Where  the  run  is  short  or  of  mod- 
erate length,  say  from  5  to  12  to  15  hours,  a  battery  of  sufficient 
size  10  carry  the  load  of  tbe  train  for  one  trip  is  installed  on  one 
car,  or  more  often  il  is  sub-divided  and  a  battery  placed  on  each 
car.  This  battery  is  then  charged  in  the  train  yards  at  each  end  of 
the  run,  or  removed  and  a  fresh  ballery  put  in  place.  For  long 
runs  of  many  hours,  or  perhaps  days,  this  method  cannot  be 
used  except  by  establishing  stations  along  the  'ine  for  recharging 
batteries  which  are  exchanged  at  these  points.  For  this  class  of 
service  a  generator  may  be  installed  on  the  train  and  the  lighting 
current  obtained  directly  from  it,  the  storage  battery  acting  as  a 
reserve  to  take  the  load  when  the  locomotive  is  uncoupled,  or  at 
all  stops  and  times  of  slow  speed,  if  the  generator  is  run  from 
the  car  axle.  For  the  man  who  reads  his  newspaper  on  the 
train,  the  better  distribution  of  light  by  numerous  electric  lights 
will  fill  a  long  felt  want,  and  the  user  of  the  sleeping  car,  after  a 
brief  experience  with  it,  will  wonder  how  he  ever  got  along 
without  Ihe  berth  light.  One  of  the  best  illiislrations  of  train 
lighting  is  in  the  case  of  the  Chicago,  Burlington  &  Quiiicy  Rail- 
way, between  Chicago  and  Minneapolis.  These  trains  have 
been  lighted  by  storage  batteries  for  about  three  years,  and 
Ihey  have  given  perfect  satisfaction.  The  trains  referred  to  are 
said  to  be  the  finest  in  the  world.  Each  car  is  equipped  with  a 
battery,  the  batteries  all  running  in  parallel.  They  are  charged 
while  the  train  stands  at  Ihe  station  at  each  end  of  each  run, 
and  no  time  is  lost  by  the  operation.  The  trains  make  one  trip 
daily,  which  occupies  14  hours.  The  cars  are  equipped  with  from 
25  to  75  lights,  each  according  to  ihe  nature  of  Ihe  car,  and  each 
berth  in  Ihe  sleeper  has  its  frosted  globe  lamp.  The  expense  of 
lighting  this  train  has  been  a  liltle  greater  than  il  would  have 
been  with  oil  or  gas,  but  the  travelling  public  once  having  be- 
come accustomed  10  this  quality  of  lighting  will  not  readily  put 
up  with  anything  inferior. 

In  Ihe  larger  field  of  storage  battery  auxiliaries  lo  central  sta- 
tions, both  light,  power  and  railway,  we  will  find  that  the  deter- 
mining question  in  Ihe  installation  of  such  batteries  is,  does  it 
pay — will  the  investment  in  storage  battery  yield  a  larger  divi- 
dend, cr  will  it  cost  the  station  as  a  whole  to  yield  larger  divi- 
dends than  the  same  inveslment  in  generating  machinery?  and 
this  question  must  be  answered  for  each  individual  station.  The 
use  of  a  battery  as  a  reserve  in  case  of  a  necessary  shut  down,  or 
as  a  means  of  steadying  the  buss  bar  voltage,  is  important,  but 
batteries  are  seldom  installed  principally  for  this  purpose,  they 
are  installed  lo  earn  dividends.  From  the  largely  increased 
number  of  plants  installed  in  the  last  few  years,  since  the  system 
has  been  fairly  tested,  it  would  seem  that  they  have  succeeded  in 
earning  dividends  in  a  large- number  of  cases.  After  the  instal- 
lation of  the  first  battery  by  the  Boston  Edison  Company,  Mr.  C. 
S.  Edgar,  of  that  company,  stated  the  case  which  confronted 
them  and  Ihe  results  obtained  somewhat  as  follows:  The  peak 
of  their  load  represented  50  per  cent,  of  the  total  load  at  the 
time  of  maximum,  but  only  10  per  cent,  of  the  total  output  for  the 
24  hours.  It  became  necessary  to  provide  some  means  of  carry- 
ing this  peak  of  the  load  owing  to  increasing  output.  If  a  steam 
plant  were  installed  lo  carry  this  10  per  cent,  of  the  output,  it 
would  require  a  plant  of  equal  capacity  with  existing  steam 
plant,  the  existing  plant  carrying  the  other  90  per  cent,  without 
difficulty.  It  was  found  thai  a  steam  plant  of  Ihe  required  capa- 
city would  cost  $65,000,  a  battery  plant  complete  could  be  in- 
stalled for  $50,000.  The  battery  was  installed  with  a  guarantee 
lo  be  k^t  in  good  working  order  for  6  per  cent,  per  annum  on 
cost  of  cells.  The  battery  improved  the  load  factor  greatly,  and 
it  became  possible  to  run  Ihe  generating  machinery  at  a  load 
never  less  than  75  per  cent,  of  the  rated  full  load.  This,  of 
course,  reduced  Ihe  operating  expenses  and  brought  up  the  effi- 
ciency of  the  steam  plant.  It  has  been  found  by  careful  records 
that  the  losses  in  the  battery  are  offset  more  than  four  fold  by 
the  reduced  losses  in  the  generating  machinery,  because  of  the 
higher  efficiency  of  operation  with  the  higher  load  factor.  The 
results,  then,  in  this  particular  case,  show  lower  first  cost,  lower 
operating  expenses,  and  a  depreciation  at  least  as  low  as  could 
have  been  obtained  with  an  equivalent  steam  plant.  This  ap- 
pears to  be  fairly  typical  of  the  results  to  be  obtained  in  most  il- 
luminating stations  of  large  or  moderately  large  capacity.  The 
load  curve  in  these  stations  has  a  peak  of  short  duration  which  is 
quite  a  large  percentage  of  the  load,  and    which    is   very   expi  n- 
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siveiy  and  inefticienlly  can  ied  b\-  sleani  gfenerating  niacliinery. 
It  is  interesting'  to  note  that  the  Boston  Edison  Company  now 
has  four  batteries  installed,  and  that  their  generating  machinery, 
which  is  of  the  best  inultipolar  type,  has  a  rated  capacity  of  less 
than  50  per  cent,  of  the  load  on  the  station  at  the  peak  of  the  load 
curve,  and  carries  90  percent,  of  the  total  output  of  the  station 
directly.  In  railway  power  stations  it  is  not  alone  the  peaks  that 
need  looking  after,  but  also  the  sudden  variations  or  fluctuations 
which  so  often  limit  the  output  of  the  generator  to  an  average 
far  below  the  rated  capacity.  The  purpose  of  the  battery  in 
street  railway  power  stations  is  to  carry  the  peak  of  the  load 
when  it  comes,  to  charge  when  the  load  is  light,  and  to  take  the 
fluctuations  at  all  times,  charging  atone  momentand  discharging  at 
I  he  next,  so  that  the  load  on  the  generating  machinery  remains  near- 
I)-  constant.  This  use  is  quite  similar  to  that  already  described  for 
illuminating  stations,  except  that  it  is  necessary  to  keep  the 
battery  floating  on  the  line  during  the  whole  time  it  is 
used  for  equalizing  the  fluctuations.  Another  class  of 
work  quite  different  from  this  is  the  use  of  battery  sub-sti- 
tions  on  lines  extending  a  long  distance  from  the  power  sta- 
tion and  on  which  the  drop  becotnes  excessive  at  times  of 
heavy  load.  There  are  several  methods  of  taking  care  of  such 
cases —putting  in  sufficient  copper  in  the  feeder  to  keep  the  voltage 
up,  installing  separate  steam  plant  at  the  location  needed,  the  use  of  a 
booster  and  separate  feeders  for  that  line,  or  a  storage  battery  sub-sta- 
tion. The  first  of  these  remedies  is  usually  the  most  expensive.  The 
second  gives  the  highest  operating  expense,  and  the  third,  though  often 
the  cheapest,  is  necessarily  of  very  low  efficiency,  often  under  50  per 
cent.  Without  entering  into  the  evidence  on  either  side,  it  is  sufficient 
to  say  that  in  many  cases  the  battery  offers  the  most  satisfactory  solution 
of  the  problem.  For  this  class  of  work  the  battery  is  generally  connect- 
ed directly  across  the  line  without  booster  or  other  apparatus.  It  is  calcu- 
lated for  a  voltage  equal  to  the  voltage  on  the  line  with  the  average 
load.  When  the  load  is  less  the  drop  will  be  less  and  the  battery  will 
charge.  When  the  load  is  greater  the  drop  will  be  greater  and  the  bat- 
tery will  discharge,  thus  taking  nearly  constant  current  over  the  feeders 
at  all  times,  the  conditions  of  maximum  economy. 

A  rather  novel  case  of  this  use  of  the  storage  battery  is  found  in  con- 
nection with  the  Brooklyn  Heights  Railway  Company.  On  their  Coney 
Island  line  the  traflic  is  very  heavy  for  three  or  four  months  in  the  sum- 
mer and  is  practically  nil  at  other  seasons.  For  this  service  they  have 
installed  on  six  freight  cars  a  large  battery  which  is  run  out  and  con- 
nected up  near  the  end  of  the  line  in  summer  time.  When  the  season 
is  over  the  battery  is  run  back  to  the  station  or  to  any  point  on  the  line 
where  it  will  be  the  most  serviceable. 

It  is  often  thought  that  a  battery  is  only  applicable  to  large  stations, 
but  a  little  enquiry  will  show  that  very  beneficial  results  can  often  be 
obtained  in  small  stations.  In  Peekskill,  N.  Y. ,  the  .Street  Riilway 
Company  operates  43^  miles  of  track,  running  from  three  to  five  cars. 
With  the  five  car  schedule  the  fluctuations  are  from  zero  to  310  amperes 
at  575  volts,  or  178  k.w.,  yet  this  load  is  carried  on  a  60  k  w.  generator, 
with  the  assistance  of  a  battery  rated  at  160  amperes  for  one  hour,  and 
a  small  differential  booster  operating  automatically,  and  the  load  on  the 
generator  is  practically  constant  at  about  full  load.  The  curve  of  gener- 
ator and  battery  load  will  explain  more  than  any  words.  The  saving 
in  generator  capacity  and  the  increased  efficiency  of  operation  will  be 
apparent  at  a  glance. 

Before  leaving  the  subject  of  central  station  batteries,  it  may  be  well 
to  sketch  briefly  the  methods  of  operation  in  these  plants.  In  illuminat- 
ing stations  the  use  of  end  cell  switches  is  almost  universal.  The  bat- 
tery terminals  for  a  number  of  the  end  cells  (this  numb-'r  being  as  high 
as  30  for  the  Chicago  Edison  Company)  are  carried  to  the  switch-board 
and  connected  to  a  set  of  contact  bars.  A  moving  switch  or  cont,act 
piece,  connected  to  one  line  or  busbar,  travels  over  these  terminals, 
thus  cutting  in  or  out  cells  as  required  to  give  the  required  voltage. 
This  arrangement  is  usually  operated  electrically  and  is  semi-automatic. 
A  switch  must  be  closed  by  hand,  which  starts  the  moving  contact  to 
cut  in  or  out  cells  as  desired.  This  contact  once  started  cuts  out  one 
cell  and  then  stops,  and  cannot  he  stopped  sooner.  If  this  eflfect  is  not 
enough  the  switch  may  be  closed  again  and  so  on  until  as  many  cells 
are  cut  out  as  desired.  The  object  of  this  arrangement  is  to  prevent  the 
switch  stoppmg  on  two  contacts  and  thus  short-circuiting  a  cell. 

For  street  railway  work  it  is  necessary  to  have  some  automatic  means 
of  regulating  the  voltage  on  a  battery,  as  the  fluctuations  are  so  sudden 
that  no  hand  operated  method  could  possibly  answer  the  purpose. 
Railway  generators  are  invariably  compounded,  and  if  the  battery  were 
connected  directly  across  the  busbars,  their  load  would  increase  directly 
as  the  load  on  the  system  increased  and  only  aggravate  the  trouble  they 
are  intended  to  overcome. 

The  general  arrangement  for  this  class  of  work  is  to  use  a  differential 
booster.  This  is  a  generator  wound  with  a  weak  shunt  field  and  a 
very  strong  series  field.  The  series  field  is  connected  in  opposition  to 
the  short  field  and  in  series  with  the  line.  The  armature  is  connected 
in  series  with  the  battery  and  in  such  direction  that  the  voltage  genirated 
by  the  shunt  field  opposes  the  battery  voltage  and  the  voltage  generated 
by  the  series  field  assists  it.  The  adjustment  is  so  made  that  when  the 
load  on  the  line  is  normal  the  booster  voltage  will  be  zero  and  the  battery 
neither  receives  nor  gives  current.  When  the  load  on  the  line  falls, 
the  voltage  of  the  booster  in  opposition  to  the  battery  rises  on  account 
of  the  shunt  field  overcoming  the  series,  and  forces  current  through  the 
battery,  charging  it  and  keeping  up  the  load  on  the  generators.  When 
the  load  on  the  line  rises  the  voltage  of  the  booster  rises,  assisting  the 
battery  voltage,  due  to  the  series  field  overcoming  the  shunt  and  the 
battery  discharger  relieving  the  generator  of  a  part  of  the  line  load.  If 
it  is  found  at  any  time  that  the  battery  is  discharging  faster  than  it  is 
charging,  a  slight  turn  of  the  shunt  field  rheostat  will  bring  up  the 
shunt  field  and  give  the  battery  more  charge  and  bring  a  slightly  larger 
load  on  the  generators,  or  vice  versa.  This  arrangement  when  once 
adjusted  works  with  great  satisfaction  and  regulates  the  load  on  the 
generator  with  great  constancy. 

There  is  one  other  application  in  conneetion  with  central  stations 
which  I  wish  to  mention.  I  refer  to  the  use  of  the  storage  battery 
as  a  substitute  for  the  usual  isolated    station,  in    oflfice  buildings. 


large  stores,  etc.  The  load  in  these  buildings  is  usually  quite 
large  for  a  short  time  and  relatively  small  during  the  remainder  of 
the  day.  The  time  of  maximum  load  coincides  with  the  peak 
of  the  central  station  load,  so  that  they  are  unprofitable 
customers  when  served  in  the  usual  way,  hence  the  isolated 
stations  are  so  generally  installed.  By  the  use  of  storage  batteries 
these  buildings  may  be  cut  off  from  the  station  entirely  during  the 
hours  of  its  maximum  load,  the  storage  battery  carrying  the 
entire  load  of  the  building.  During  the  remainder  of  the  da>  the 
battery  may  float  on  the  lines,  acting  as  a  regulator  for  the  eleva- 
tors and  charging  when  the  station  load  is  a  minimum.  In  one 
particular  case  the  illuminating  company  was  ready  to  furnish 
power  for  this  method  at  ^'A  cents  per  k.w.  hour,  when  their  orice 
for  the  usual  method  was  13  cents.  The  cost  of  battery  will  not 
differ  [nuch  from  the  cost  of  a  steam  plant  with  direct  connected 
units,  and  it  is  quite  certain  that  the  operating  expenses  would  be 
less  in  most  cases.  There  would  seem  to  be  an  extensive  field  in 
the  larger  cities. 

I  had  hoped  to  take  up  the  subject  of  storage  battery  traction  at  some 
length,  but  owing  to  the  lack  of  time  and  the  length  this  paper  has  al- 
ready assumed,  I  will  dismiss  it  with  a  few  words.  Technically  speak- 
ing, the  .storage  battery  street  car  has  proved  an  entire  success.  The 
various  difficulties  that  have  loomed  up  from  time  to  time  have  been 
satisfactorily  settled,  and  lines  have  oper.ated  for  months  giving  as  good 
service  as  could  be  asked.  But  the  proof  of  the  pudding  is  in  the  eating, 
and  as  these  roads  have  generally  been  abandoned  after  a  period  of 
successful  operation,  there  is  but  one  conclusion,  namely,  they  have 
not  been  a  commercial  success. 

The  automobile  is  not  so  easily  disposed  of  It  seems  to  be  a  settled 
thing  that  there  are  to  be  automobiles,  and  quite  a  good  many  of  them 
in  the  neat  future  in  the  larger  cities.  Shall  they  be  electrics  or  some 
other  kind,  gasoline  or  steam  ?  The  points  in  favor  of  the  electrics  are 
briefly  about  as  follows  :  Extreme  simplicity  in  construction  and  oper- 
ation ;  entire  freedom  from  dang-r  of  explosion  or  fire  and  from  smoke, 
disagreeable  odors,  excessive  oil  and  dirt,  etc.;  low  operating  expenses 
as  compared  with  horse  traction  in  the  larger  cities.  The  points 
against  them  in  the  comparison  are  :  Great  weight  of  battery  and  con- 
sequent limit  of  grades  that  can  be  ascended  ;  large  first  cost  ;  limit  of 
operation  to  a  certain  radius  from  the  charging  station  to  which  it  must 
return  for  a  new  charge  when  its  supply  is  exhausted. 

These  objections,  though  prohibitive  of  the  general  adoption  of  the 
electric  automobile  at  the  present  time,  are  not  so  serious  against  city 
service  as  would  at  first  appear.  The  electric  can  mount  a  grade  of  12 
per  cent.,  and  this  is  .as  steep  as  will  often  be  encountered  on  city 
streets.  The  first  cost  is  not  greater  than  that  of  horse  carriages  used 
for  city  driving  purposes,  with  a  suitable  driving  team.  With  the  mul- 
tiplication of  automobiles,  charging  stations  will  be  established  all  over 
the  larger  cities  and  well  out  into  the  surounding  country,  so  that  no  diffi- 
culty will  be  experienced  in  obtiining  a  charge  once  they  are  in  general 
use.  In  spite  of  the  difficulties  in  the  way,  I  hiveconsideralile  faith  in  the 
ultimate  triumph  of  the  electric  automobile  in  a  .somewhat  limited  field. 


TRADE  NOTES. 

The  Robb  Engineering  Co.  are  building  a  250  horse  power  engine  for 
shipment  to  Calcutta,  India.  The  order  was  received  through  theii 
representatives  in  London,  Messrs.  Dick,  Kerr  &  Cc. 

The  Central  Electric  Company,  of  Portage  la  Prairie,  Man., 
have  just  installed  and  placeil  in  optration  a  150  k.  w.  S.  K.  C.  two 
phase  alternator.     They  contemplate  going  into  the  power  business. 

The  War  Eagle  Mining  Co.,  of  Rossland,  B.  C,  have  placed  their 
order  with  the  Royal  Electric  Company  for  one  of  their  two-pha^e  20 
h.  p.  S.  K  C.  induction  motors.  This  is  one  of  a  series  of  motors 
that  will  be  installed  by  the.se  people  for  small  power  purposes  in  and 
about  their  mines. 

The  Hutton  Eectric  Company,  of  Brampton  and  Muttonville,  who 
had  their  plant  destroyed  by  fire  last  spring,  and  who  have  been  operat- 
in.;  temporarily  sine,  hive  purchased  fro.n  the  Roya'  Electric  Com- 
pany one  1500  light  alternating  current  generator  and  one  50  light  arc 
machine.  These  are  in  use  at  the  hydraulic  power  house  at  Hutton- 
ville. 

The  Atlantic  Grindstone  Company,  of  Providence,  R.  i.,  who  pur- 
chased the  gri^slone  quxrry  at  Lower  Cove,  N.  .S,,  some  months  ago, 
intend  equipping  the  quarry  with  modern  m,achinery  and  largely  increas- 
ing the  output.  The  power  will  be  supplied  by  two  125  horse  power 
Mumford  boilers  and  a  250  horse  power  Robb-Armstrong  engine,  which 
are  being  built  by  the  Roljb  Engineering  Company. 

The  Perth  Witer  &  Electric  Co.,  who  have  been  operating  their 
water  system  by  electrically  driven  pumps  from  their  lighting  station, 
where  they  have  had  a  150  k.  w.  S.  K.  C.  generator  in  opera- 
tion for  the  past  two  years,  have  found  it  necessary  to  increase  their 
plant  both  for  power  and  light,  and  have  placed  their  order  with  the 
Royal  Electric  Company  for  one  of  their  200  k.  w.  S.  K.  C.  two 
phase  generators,  which  is  being  installed  to  work  in  parallel  with  their 
present  outfit. 

The  Canadian  Oak  Belting  Co.,  of  Montreal,  have  removed  their  belt 
factory  to  Brockville,  Ont. ,  having  purchased  the  tannery  there  for- 
merly owned  by  McLaren  &  McCrady.  This  tannery  is  equipped 
with  modern  appliances  for  turning  out  a  superior  quality  of  oak  tanned 
leather,  especially  suitable  for  the  manufacture  of  leather  belting.  The 
tannery  and  belt  factory  will  be  under  the  management  of  Mr.  J.  B. 
McArthur,  who  has  had  twenty-eight  years'  experience  in  the  business. 
They  will  comtinue  their  office  at  771  Craig  street,   Montreal. 


Messrs.  Fair  &  Sargent,  of  Bancroft,  Ont.,  are  about  to  put 
in  an  electric  light  plant  in  thai  town.  They  have  placed  their 
order  with  the  Royal  E  lectric  Company  for  two  direct  current 
generators,  with  a  capacity  ofabout  500  lights,  also  the  necessary 
supplies.  Messrs.  Fair  &  Sargent  certainly  are  enterprising  and 
deserve  success  in  their  venture.  They  expect  to  have  the  lights 
in  operation  by  Christmas. 
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NEW  ALTERNATING  ARC  LAMP. 
The  accompanying  illustration  is  of  a  new  alterating 
arc  lamp,  the  inventors  of  which  are  Messrs.  F.  W. 
Martin,  station  superintendent,  and  Frank  Stewart,  of 
the  Hamilton  Electric  Light  &  Cataract  Power  Co.,  of 
Hamilton,  Ont. 

The  lamp  as  shown  has  an  octagon  bonnet,  nicely 
oxidized.  The  lamp  is  less  than  30  inches  long,  and 
looks  very  neat  and  attractive.  It  is  for  ordinary  use, 
such  as  for  store  lighting.  Altogether,  this  lamp  is  de- 
signed in  eight  different  styles,  some  for  office  or  ware- 
house use,  some  for  factory,  and  some  for  outdoor 
types,  the  idea  being  to  give  a  range  in  prices  in  the 
different  styles  and  finish.  One  of  the  features  of  the 
lamp  is  its  long  life  ;  using  a  '4  inch  carbon  it  is  claim- 
ed a  lamp  will  burn  with  safety  between  each    trimming 

fully  eighty  hours.  It 
is  very  easily  trimmed. 
The  trim  spring  holds 
the  chamber  tight  to 
the  gas  check.  To 
trim  the  lamp  this  is 
pulled  down  to  release 
the  chamber  and  the 
carbon  put  in,  very 
much  the  same  as  an 
old  style  D.  C.  lamp. 
The  lamp  has  a  carbon 
rod  which  is  used  on 
account  of  the  difficulty 
sometimes  (ound  by 
using  a  carbon  feed. 
Any  uneven  or  slightly 
crooked  carbon  will 
not  stick.  The  carbon 
rod  allows  the  lamp  to 
feed  more  evenly. 

The  make  of  the 
lamp  is  simple,  yet  it 
is  strongly  constructed 
so  as  not  to  get  out  of 
order.  The  carbons 
are  controlled  by  a 
single  magnet  coil, 
which  has  a  sheath  or 
iron  cover.  This  cover 
both  strengthens  and 
makes  it  more  efficient, 
and  keeps  the  coil 
cool.  Opposite  the 
magnet  there  is  a  dash 
pot  which  allows  an 
easy  pick-up  when  the  lamp  is  starting.  The  current 
is  adjusted  through  a  reactive  coil,  and  the  lambs  or- 
dinarily are  adjusted  to  five  amperes,  unless  otherwise 
ordered. 

The  inventors  have  assigned  an  interest  in  the  lamp 
to  the  well  known  firm  of  Brown,  Boggs  &  Co.,  of  Ham- 
ilton, Ont.,  who  already  have  filled  several  orders,  and 
the  encouraging  results  have  warranted  them  in  adding 
an  additional  three  storey  building  to  their  factory, 
which  is  nearing  completion,  and  they  will  then  be  in  a 
position  to  meet  the  demand  which  is  being  experienced 
for  these  lamps. 


New  Arc  Lamp. 


AMALGAMATION  OF  ELECTRICAL  INTERESTS. 

Negfoliations  have  been  under  way  for  some  lime  looking  to 
the  absorption  by  the  Canadian  General  Electric  Company  of  the 
manufacturing-  department  of  the  Royal  Electric  Company  at 
Montreal.  No  official  announcement  has  been  made,  but  it  is 
believed  that  the  deal  has  been  closed.  In  all  probability  the  ex- 
tensive works  of  the  Royal  Electric  Company  at  Montreal  will 
continue  to  be  operated.  The  Royal  Company  will  devote  its 
attention  exclusively  to  the  light  and  power  business,  the  intention 
being  to  develop  the  Chambly  power  to  its  full  extent. 


MORE  LIGHT  WANTED. 


Montreal,  Nov.  15,  1900. 
Editor  Electrical  News  : 

On  page  214  of  your  November  issue  mention  is  made  of  Messrs. 
Strickland  &  Company's  "Persuader."    Do  our  good  friends  object 
to  throwing  a  little  more  light  on  Ihe  subject  ? 
Yours  truly, 

"WiREMAN." 


TESTS  OF  LIGHTING  APPARATUS. 

School  of  Practical  Science, 

Toronto,  December  4th,  1900. 
Edit  r  Electrical  News  : 

Sir, — In  your  last  issue,  on  page  207,  there  appear  some  com- 
ments on  "  Street  Lighting  in  Toronto  "  which  bear  special  refer- 
ence to  a  series  of  tests  which  we  have  made  at  (he  School  of 
Practical  Science,  for  the  city,  on  the  various  appliances  offered 
under  tender  to  the  city  for  street  lighting,  and  to  our  reports  on 
the  tests.  Vou  say  truly  that  our  task  was  not  an  easy  one;  and 
we  doubt  whether  in  a  short  statement  it  is  possible  to  explain 
the  points  involved,  but  as  some  of  the  comments  in  the  article 
referred  to  seem  not  lo  put  the  question  quite  fairly,  we  wish 
here  to  refer  to  them.  The  first  portion  of  our  report  gave  de- 
tailed information  with  regard  to  the  light  obtained  from  each  of 
the  nineteen  different  appliances,  and  its  distribution  in  the  var-  - 
ious  directions,  the  supplementary  portion  was  prepared  in  order 
10  meet  the  requirement  of  a  comparison  between  the  illumination 
of  the  streets  and  the  cost  of  the  same  in  the  case  of  each  illum- 
inant;  it  was  not  intended  to  be  considered  separately.  Refer- 
ring lo  Paiaz' treatise  on  "Industrial  Photometry,  with  Special 
Application  to  Electric  Lighting,"  translated  by  Paterson,  page 
294,  we  find  the  opinion  given,  supported  also  by  other  authority, 
that  in  the  lighting  of  large  open  areas  the  mean  illumination  as 
well  as  the  minimum  should  be  taken  into  consideration. 

In  the  second  portion  of  our  report  we  have  done  this,  the  first 
column,  the  price  per  candle  power,  giving  information  as  lo  mean 
illumination,  and  the  second  Ihe  cost  per  mile  lighted  up  lo  a 
given  minimum  of  illumination.  Compared  in  the  latter  way  the 
results  musl  naturally  appear  less  favorable  to  all  high  candle- 
power  lamps,  for  sub-division  of  light  necessarily  improves  ihe 
minimum  illumination.  .Also  from  this  point  of  view  the  arc  light 
is  under  Ihe  disadvantage  that  the  ray  which  is  effective  on  the 
roadway  at  the  point  of  its  least  illuminalion  (somewhere  near 
10  degrees  below  the  horizontal,  depending  on  the  distance  as- 
sumed between  lamps)  is  of  comparatively  low  intensity.  On  ibe 
other  hand,  the  arc  light  makes  an  excellent  showing  in  tlie  first 
column  (cost  per  candle),  already  referred  to.  It  seems  nol  un- 
likely that  these  figures  may  appear  "  contradictory  and  mislead- 
ing," but  ihe  fact  is  that  Ihe  subject  is  by  no  means  simple,  and 
there  is  rtiom  for  considerable  difference  of  opinion  as  to  the 
proper  method  of  valuing  street   illuminalion. 

Referring  lo  the  "hydrocarbon  lamp  with  special  reflector," 
the  article  slates,  "It  seems  strange  that  while  on  the  basis  of 
cost  per  mile  such  a  favorable  showing  is  made  for  the  hydrocar- 
bon lamp  with  special  reflector  the  cosi  of  candle  power  should 
have  been  omitted  in  respect  to  this  particular  type  of  appartus 
only."  There  is,  however,  nothing  strange  about  this  omission  ; 
Ihe  reason  this  test  was  asked  for  was  to  determine  the  effective- 
ness of  ihe  reflector  (or  its  purpose,  a  matter  fully  described  on 
page  II  of  our  first  report.  To  determine  the  "cost  per  candle- 
power"  the  mean  hemispherical  candlepower  would  have  been 
required.  This  would  have  necessitated  several  hundred  more 
settings  of  the  photometer  and  have  involved  much  extra  work, 
more,  in  facl,  than  time  permitted.  The  value  of  the  quantity, 
however,  cannot  be  very  different  from  that  for  the  fame  lamp 
without  the  reflector.  Again,  it  is  stated  that  "it  is  unfair  lo  cal- 
culate on  the  basis  of  cost  per  mile  of  illumination,  particularly 
with  the  special  reflector  which  throws  most  of  the  light  in  one 
direction,  as  most  ol  Ihe  lighls  on  the  streets  of  Toronto  are  on 
street  corners  and  diffuse  light  north,  south,  easi  and  west." 
The  lamp  referred  10  was  offered  as  .a  tender  for  low  candle 
power  illumination  in  competition  with  the  Consumer's  Gas  Com- 
pany. Of  the  gas  lamps  now  on  Ihe  streets,  numbering  aboul 
g6o,  only  about  one-quarler  are  at  street  corners,  so  Ihat  the 
quesiion  of  the  allowance  for  street  corners  in  the  case  of  these 
lamps  is  of  much  less  importance  than  one  would  be  lead  to  sup- 
pose from  Ihe  statement  quoted.  The  statement  can  perhaps 
fairly  be  used  of  the  arc  lights,  of  which  we  understand  that  about 
two-lhirds  are  on  corners  ;  this,  of  course,  gives  them  the  advant- 
age of  lighting  two  extra  spaces  on  cross  streets  by  means  of 
two  out  of  three  lamps,  or  altogether  five  spaces  with  three  lamps, 
thus  reducing  the  average  cost  per  mile  lo  60  per  cent,  of  what  it 
would  be  if  none  were  on  corners.  These  considerations,  as  well 
as  the  fact  that  if  lights  are  lo  be  placed  in  certain  definite  posi- 
tions in  any  case  the  tolal  cost  is  proportional  to  Ihe  price  of  a 
single  light,  are  so  obvious  that  we  did  not  consider  it  necessary 
to  mention  them. 

Again,  we  find  it  stated  lhat  "another  peculiarity  of  the  report 
is  lhat  the  point  of  illumination  at  which  the  tests  were  made  was 
the  minimum  for  the  electric  light  and  approximately  the  maxi- 
mum for  the  gas  light."  This  statement  we  consider  to  be  par- 
ticularly unfair  to  our  report,  implying  as  it  does  thai  we  simply 
made  tests  at  one  point  on  the  lamp,  whereas  the  values  given  for 
each  of  the  nine  different  arc  light  tests  for  the  mean  spherical 
candlepower  were  obtained  from  66  points  each,  and  the  mean 
heiTiispherical  from  50. 

In  ihi-  first  part  of  the  report  also  the  values  of  the  horizontal, 
the  111  ixiinum  candlepower,  and  that  10  degrees  below  the  hoti- 
zonlal,  are  stated  in  each  case.  Further,  as  to  the  fact  that  the 
ray  which  strikes  the  ground  midway  between  lamps  (and  there- 
fore must  be  used  in  calculating  the  minimum  illumination  on  the 
street)  is  but  a  poor  specimen  of  the  rays  from  an  arc  lamp,  while 
it  is  practically  of  the  maximum  strength  for  a  gas  or  mantle 
light,  that  is,  as  mentioned  above,  simply  the  misfortune  of  Ihe  arc 
light.  Finally  it  is  stated  that  "this  extra  and  increasing  light  at 
every  other  point  than  ihe  maximum  was  not  taken  into  account 
at  all."  Now,  this  is  exactly  what  was  taken  account  of  in  the 
adjacent  column,  namely,  "cost  of  candlepower,  "  in  which  ac- 
count was  taken  of  all  light  delivered  below  the  horizontal. 
Yours  truly,  W.  H.  Ellis, 

T.   R.   ROSHBRUGH. 


December,  iqoo 
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Branch  office  of  the  Canadian  Electrical  Nfus, 
Imperial  Building. 

Montreal,  December  7ih,  iqoo. 

The  late  street  car  accident  on  Guy  street  north  (Cole  de 
Neiges  Hill),  caused  by  the  trolley  coming-  off,  could  have  been 
prevented  bv  having  air  brake  or  some  similar  equipment  instead 
of  hand  brake,  a  thing  absolutely  necessary  on  long  hills  of  this 
sort  ;  further,  by  preventing  the  public  by  some  means  or  other 
from  crowding  on  the  back  platform  until  the  front  motors  are  al- 
most lifted  off  the  ground  One  thing,  however,  must  be  remem- 
bered, that  the  Montreal  Street  Railway  Company  were  forced  to 
build  this  line,  by  our  worlhv  city  council,  against  their  protests. 
The  line  is  only  to  accommodate  a  very  few  persons  on  all  days  ex- 
cept Sunday,  when  the  line  is  better  patronized  by  people  going 
to  the  Roman  Catholic  cemetery.  It  is  highly  probable  that  this 
line  does  not  pay  expenses. 

The  elections  have  come  and  gone,  and  were  not  of  especial 
interest  to  the  electrical  fraternity  in  Montreal.  The  only  point 
where  they  are  of  consequence  is  in  customs  duties,  and  these 
have  been  badly  assorted  under  both  regimes  as  regards  electri- 
cal merchandise  in  general. 

We  hear  of  the  number  of  new  cars    which  the    Montreal  Street 
Railway  are  going  to  give  us,  and  of  the   additional   horse-power 
purchased  from  the  Chambly  Company,  but  we  still   hang    on  like 
flies,  and    the  old   joke  of  "  there's  always  room    for    one  more 
still  stands  good. 

When  we  read  on  page  214  of  your  Xovember  issue  about  ciiy 
electrician  L.  J.  Morgan,  of  Kansas  Cily,  we  Monlrealers  can 
sympathize  with  the  lot  of  our  veteran  city  elecirician,  Mr.  T. 
H.  Badger,  who  no  doubt  has  as  much  if  not  more  to  put  up  with. 

It  may  interest  some  of  the  readers  of  the  Electrical  \e\v.s 
to  know  that  the  systems  of  barb  wire  on  top  of  poles  as  a  protec- 
tion against  lightning,  described  on  page  205,  was  in  use  between 
Montmorency  Falls  and  Quebec  long  before  the  Chambly  trans- 
mission was  in  existence.  It  may  have  differed  in  detail,  but  the 
principle  involved  was  the  same,  and  particulars  as  to  its  efficacy 
can  no  doubt  be  procured  from  Mr.  Louis  Burran,  electrical  en- 
gineer for  the  Quebec  Light  and  Power  Company. 

Three  Windsor  cars,  one  with  a  white  lamp,  second  with  a  red 
lamp,  and  third  with  a  green  lamp,  was  a  soul-inspiring  sight  the 
other  evening.  The  lamps  are  sr.pposed  to  designate  the  line, 
but  possibly  the  effect  of  the  elections  accounts  for  the  red  tinge. 
Double  trucks  to  cars  is  a  recent  novelty  here  ;  in  fact,  if  this  sort 
of  thing  continues  we  might  possibly  expect  a  seat  in  the  cars  at 
business  hours  in  the  near  future. 

One  who  has  tried  to  open  up  business  relations  with  firms  in 
Great  Britain  states  that  he  "  gives  it  up."  The  delay  is  simply 
out  of  all  question  ;  the  order,  be  it  ever  so  urgent,  is  numbered 
and  hung  on  the  fyle  to  go  through  in  regular  order,  so  that  in 
spite  of  the  preferential  tariff  orders  go  to  the  L'niied  Stales.  This 
is  not  as  it  should  be,  but  the  fault  does  not  lie  with  Canada. 

One  of  the  hardest  pieces  of  luck  was  the  breaking  of  the  dai'i 
at  Chambly.  To  add  to  it,  the  following  day,  when  numerous 
temporary  circuits  had  to  be  run  on  the  poles  by  the  Royal  Com- 
pany, so  as  to  connect  with  the  Lachine  Company's  sub-station, 
where  a  loan  of  1,000  h. p.  had  been  arranged  for,  the  weather 
was  magnificent — rain,  snow  and  freezing  following  each  other. 
Again,  before  all  the  temporary  arrangements  were  fully  com- 
plete, along  came  a  wind  storm  of  70  miles  per  hour  violence, 
blowing  down  a  number  of  important  poles,  the  property  of  the 
Royal  Company.  .Although  other  companies  with  outside  wires 
were  more  or  less  damaged  by  the  wind,  the  Royal  are  especially 
entitled  to  sympathy  under  the  circumstances.  Their  outside 
corps  of  linemen  have  been  at  it  night  and  day,  and  it  speaks 
volumes  for  them  that  steam  was  got  promptly  in  the  reserve 
station,  lines  connected,  and  incandescent  and  arcs  running  as 
usual  practically  without  intermission. 

It  is  rumored  that  the  deal  whereby  the  Canadian  General 
Electric  Company  takes  over  the  manufacturing  department  of 
the  Royal  Electric  Company  is  "  un  fait  accompli,"  and  why  not? 
The  Canadian  General  have  room  and  can  do  it,  the  Royal  Elec- 
tric want  room  for  extending  lighting  station  facilities,  and  would 
get  it.     It  would  seein  a  good  move  for  both  parties. 

The  Electrical  Workers'  Union  is  the  latest  thing  out,  and  they 
assure  the  trade  that  they  do  not  intend  to  countenance  "strikes." 
What  about  the  one  in  Ottawa  ?  or  has  it  no  connection  with  this 
union  in  question  ?  One  thing  is  sure,  and  that  is  that  although 
the  trade  in  Montreal  seems  to  be  jealous  of  one  another,  if  any 
,  such  practice  springs  up  they  will  combine  for  mutual  protection 
in  that  direction,  and  the  strike  can  have  but  one  ending,  i.e., 
disastrous  to  the  employees.  As  the  winter  here  makes  a  very 
dull  season,  even  if  successful  in  a  summer  strike,  the  malefactors 
could  easily  be  weeded  out  when  the  proper  time  came,  and  the 
companies  generally  notified.  The  "  walking  delegate,  "  (if  we 
may  assume  this  as  his  title)  who  loafed  around  the  Balmoral 
hotel  for  several  weeks  last  summer  establishing  this  union,  must 
have  had  his  expenses  paid  out  of  the  pockets  of  wiremen,  etc., 
who  could  ill  afford  dues  for  such  purposes.  P^irst-class  wages 
and  all  round  work  for  the  year  are  easily  procurable  here  by 
thorough,  reliable  and  steady  wiremen,  but  rarely  do  we  find  a 
combination  of  these  three  essentials.  Let  the  union  bring  up  the 
standard  of  the  men  and   wages    will  rise  without    effort  on  their 


part.      Some  of  the  so  called  wiremen  here,  would  not  be  tolerated 
in  the  United  States  for  24  hours. 

EVENTS  AT  .MCGILL. 
The  first  meeting  of  the  McGill  Applied  Science  Society  for  this 
session  was  held  early  in  November.  .A  lecture  was  given 
by  Mr.  McN'ab,  engineer  of  the  Victoria  bridge,  in  which  he 
enumerated  the  difficulties  that  were  encountered  in  building  the 
bridge  and  the  means  that  were  used  10  overcome  them.  A  series 
of  advanced  lectures  for  demonstration  in  the  laboratories  and  for 
graduates  generally  has  been  arranged  for.  The  first  of  these 
was  given  on  November  13th,  when  Prof.  Rutherford  spoke  on 
"  Discharge  of  Electricity  through  Gases.  " 


has 


AMERICAN  SCHOOL  OF  CORRESPONDENCE. 

The  .American  School  of  Correspondence,  Boston,  Mass., 
recently  added  four  new  instructors  to  its  staff',  all  of  whom  are 
teachers  at  The  Massachusetts  Institute  of  Technology.  These 
are:  William  S.  Newell,  boilers;  Joseph  C.  Riley,  machine 
design;  Walter  S.  Lsland,  steam  engines  ;  and  Frank  R.  Swift, 
chemistrv.  The  Canadian  interests  of  the  school  are  presided 
over  by  Mr.  R.  R.  Miller,  with  headquarters  at  Elliott  House, 
Toronto. 


SPARKS. 

The  construction  of  an  electric  railway  between  the  villages  of 
Schomberg  and  Lloydtown,  Out.,  is  said  to  be  an  assured   fact. 

Steps  are  unde  way  looking  to  the  introduction  of  the  electric 
light  in  Weymou  ■.'  .S.  Leading  citizens  have  agreed  to  take 
250  lights.  t 

It  is  rumored  tli.it  Mr.  J.  A.  Shibley,  ot  New  Vi>rk,  has  made 
an  offer  for  the  purchase  of  the  electric  street  railway  system  of 
Kingston,  Ont. 

The  city  council  of  Toronto  is  desirous  of  corresponding  with 
persons  interested  in  the  formation  of  a  company  to  build  a  sys- 
tem of  radial  electric  railways. 

Messrs.  Harden  &  Barber,  who  are  at  the  head  of  ilie  scheme 
to  build  an  electric  railway  from  Brighton  to  H.ivelock,  Out., 
have  held  meetings  in  several  municipalities  recently. 

Mr.  Geo.  McAllister,  of  Bloomingdale,  Ont.,  has  purchased  a 
small  w-iter  power  and  intends  to  generate  electric  powei  to  be 
used  in  connection  with  his  saw-milling  operations. 

.At  a  recent  meeting  of  the  town  council  of  St.  Marys,  Out.,  it 
was  decided  to  engage  a  superintendent,  electrician,  and  first  and 
second  engineers  for  the  waterworks  and  electric  lignt  systems. 

Mr.  C.  Beck,  president  of  the  Penetanguishene  and  Midland 
Electric  Street  Railway,  Light  &  Power  Company,  is  again  con- 
sidering the  project  of  an  electric  railway  between  Midland  and 
Penetang. 

The  Bell  Telephone  Company  are  extending  their  system  from 
Quebec  eastward.  They  have  just  opened  an  exchange  ai  Fra- 
serville,  and  are  canvassing  other  towns  and  villages  with  the 
same  object  in  view. 

.Negotiations  are  again  said  to  be  under  way  for  the  absorption 
of  the  Metropolitan  electric  railway  by  the  Toronto  Street  Rail- 
way Company.  Should  the  deal  be  concluded,  the  extension  of  the 
Metropolitan  road  may  be  looked  for. 

The  Lislowel  Electric  Light  Comp.iny  are  enlarging  and  re- 
modelling their  power  house  and  installing  a  new  engine  mauu- 
faclured'by  the  Goldie  &  McCulloch  Company,  of  Gait.  They 
propose  suppplying  power  as  well  as  light. 

Mr.  M.  F.  Beach  is  erecting  a  temporary  wooden  building  at 
Iroquois,  Ont.,  in  which  he  will  install  an  electric  plant  for  operat- 
ing his  mill.  In  the  spring  it  is  his  intention  to  erect  a  stone  and 
brick  power  house,  in  which  he  may  install  a  plant  for  lighting 
pui  poses. 

The  Royal  Electric  Company  have  reconsidered  their  decision 
to  close  dovvn  the  electric  light  plant  at  Orillia,  Ont.,  and  are  said 
to  have  made  a  verbal  offer  to  expend  $10,000  in  extending  the 
plant  providing  the  municipality  will  give  a  franchise  for  a  num- 
ber of  years. 

The  Central  Electric  Companv  have  submitted  a  lender  for 
lighting  the  streets  of  ihe  town  of  Portage  la  Prairie,  Man.,  for 
the  next  seven  years.  It  has  been  suggested  that  the  town 
inaugurate  civic  ownership,  but  it  is  probable  that  the  offer  of  the 
Central  Electric  Company  will  be  accepted. 

Mr.  J.  Keith-Fisher,  of  the  British  Columbia  Portland  Cement 
Company,  Vancouver,  has  organized  a  company  of  .American 
capitalists  to  establish  extensive  cement  works  near  Sydney,  on 
Vancouver  Island,  in  British  Columbia.  The  works  will  have  an 
ultimate  capacity  of  2,000  barrels  a  day,  and  will  be  operated  by 
electric  power. 

The  Brantford  Electric  &  Operating  Company,  who  have 
been  operating  a  180  k.w.  S.K.C.  machine  for  the  past  two 
years,  have  found  it  necessary  10  increase  their  capacity  for  both 
light  and  power,  and  have  just  started  an  additional  360  k.  w. 
S  K.C.  two-phase  generator  furnished  them  by  the  Royal  Elec- 
tric Co.,  Montreal.  This  gives  them  a  total  capacity  of  nearly 
600  k.w. 

It  is  understood  that  negotiations  have  been  practically  com- 
pleted for  the  purchase  by  Deane  &  Shibley,  of  New  'Vork,  of  the 
electric  street  railway,  electric  lighting,  and  gas  franchises  of 
the  city  of  Bellville,  Ont.  The  purchasers  are  to  extend  the  rail- 
way, to  reduce  the  cost  of  street  lighting  to  $65  per  lamp  per  year, 
to  lower  the  price  of  gas  25  cents  to  $2  per  thousand  feet,  and  to 
supply  1,000  horse  power  for  manufacturing   purposes. 
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SPARKS. 

Mayor  Houston,  of  Nelson,  B.  C,  is  advocating  the  instnlla- 
tion  by  the  town  of  a  municipal  electric  light  plant. 

The  electric  light  plant  at  Welland,  Onl.,  owned  by  Mr.  C.  J. 
Page,  was  totally  destroyed  by  fire  on  November  26th. 

Mr.  G.  E.  Kidd  speaks  hopefullj'  of  the  prospects  for  the  con- 
struction of  an  electric  railway    between  Brockville    and  Ottawa. 

Mr.  J.  F.  Webb,  of  Ypsilanti,  Mich.,  is  promoting  a  scheme  for 
the  construction  of  an  electric  railway  from  Windsor  to  Leaming- 
ton. 

The  corporation  of  Preston,  Ont.,  is  considering  the  advisabil- 
ity of  purchasing  the  electric  light  plant  owned  by  Wm.  S.  Fen- 
wick. 

The  town  of  Oxford,  N.  S.,  is  installing  a  new  system  of  elec- 
tric lighting,  and  will  do  away  with  their  old  plant,  which  is  run 
by  water  power. 

The  St.  Thomas  Street  Railway  Company,  of  St.  Thomas,  Ont., 
are  considering  the  extension  of  their  road  to  the  lake  and  in 
other  directions. 

The  Crow's  Nest  Pass  Coal  Co.  has  ordered  a  350  horse  power 
engine  fro.-n  the  Robb  Engineering  Company  for  its  mines  at 
Fernie,  British  Columbia. 

The  Ingersoll  Power  &  Electric  Light  Company  have  renewed 
their  contract  for  lighting  the  town  ot  Ingersoll,  Ont.,  for  a  fur- 
thiir  term  of  five  j'ears. 

The  City  Council  and  the  Board  of  Trade  of  Nanaimo,  B.C., 
are  taking  joint  action  10  secure  the  construction  of  an  electric 
ailway  to  the  Extension  Mines. 

The  shops  uf  the  Grand  Trunk  railway  at  Point  Ste.  Charles, 
Que.,  will  be  lighted  electrically,  the  Chambly  Manufacturing 
Company  supplying  the  current. 

The  Ontario  Government  is  being  urged  to  install  an  electric 
light  plant  in  the  Parliatnent  buildings,  Toronto.  It  is  estimated 
that  the  necessary  plant  will  cost  about  $15,000. 

The  Institute  for  the  Blind,  Brantford,  are  installing  a  two- 
phase  K.C.S.  motor  for  power  purposes,  the  current  being  sup- 
plied by  the  Brantford  Electric  &  Operating  Company. 

Dr.  Thompson,  of  Cavuga,  the  owner  of  the  electric  lighting 
plant  there,  and  whose  power  house  was  destroyed  by  fire  some 
six  weeks  ago,  is  rebuilding,  and  has  placed  his  order  with  the 
Royal  Electric  Company  for  a  750  light  altcrating  current  dyna- 
mo, with  the  accessories. 

Mr.  George  Sleeman,  of  Gueloh,  Ont.,  is  repoited  to  have  sold 
the  riget  to  manufacture  the  Sleeman  fender  in  the  LTnited  Slates, 
receiving  therefor  a  lump  sum  and  a  royalty  on  each  fender 
manufactured. 


The  citj' of  Victoria,  B.  C,  recently  received  the  folllowing 
tenders  for  an  electric  lighting  plant  at  the  waterworks  pumping 
station  :  Marine  Iron  Works,  $548  ;  B.  F.  Sturtevant,  Boston, 
Mass.,  S594  ;  Canadian  General  Electric  Company,  Vancouver, 
■SSoo,  S850  and  $385 — three  bids  ;  Hinton  Electric  Company,  $475. 

The  Marmora  Electric  Light  Company  have  secured  an 
hj'draulic  power  from  Messrs.  Pearce  and  are  installing  a  1000 
light  alternating  current  generator,  with  S.K.C.  transformers,  etc., 
from  the  Royal  Electric  Company,  Montreal.  They  expect  to 
be  in  operation  before  the  extreme  cold  weather  sets  in. 

The  Bell  Telephone  Company  have,  through  the  local  manager 
at  Gait,  Mr.  J.  N.  Taylor,  installed  a  seven  station  warehouse  sys- 
tem for  Cowan  &  Co.,  a  five  station  for  the  R.  McDougall  Co., 
and  a  four  station  for  the  C.  Turnbull  Co.  The  work  in  connec- 
tion with  the  installation  was  done  by  Mr.  McHugh  R.  Poison,  of 
the  company's  staff  in  Hamilton. 

The  corporation  of  the  town  of  Parrsboro,  N.  S. ,  have  taken 
up  the  municipal  lighting  question,  and  have  placed  their  order 
with  the  Royal  Electric  Company  for  one  50  k.  w.  S.K.C.  two- 
phase  generator,  500  lights  capacity  in  transformers  and 
wiring  supplies.  It  is  expected  that  the  plant  will  be  in  operation 
by  the  first  of  the  new  year. 

The  Berlin  Gas  Company,  of  Berlin,  Ont.,  have  renewed  their 
contract  for  lighting  the  town  for  five  years.  The  new  contract 
calls  for  an  all  night  service.  The  company  recently  installed  a 
new  Ball  dynaino,  and  are  using  the  latest  type  of  enclosed  arc 
lamps,  which  are  giving  good  satisfaction.  They  have  forty  open 
and  forty  enclosed  arc  lamps. 

The  Edwardsburg  Starch  Company,  of  Cardinal,  Ont., 
whose  large  factory  was  destroyed  by  fire  about  three  inonths 
ago,  have  entirely  rebuilt  the  premises,  and  are  installing  a  com- 
plete electric  light  and  power  plant,  consisting  of  two  50  k.  w. 
S.K.C.  generators,  with  switchboards,  transformers  and  motors 
complete,  making  it  one  of  the  latest  and  most  up-to-date  plants 
in  Canada. 

The  corporation  of  the  town  of  Newmarket,  who  four  years 
ago  undertook  the  operation  of  the  electric  lighting  plant  for 
street  as  well  as  commercial  lighting,  and  who  at  that  time  in- 
stalled a  complete  up-to-date  plant,  consisting  of  slow  speed  con- 
densing engines,  S.K.C.  generators,  and  Wood  arc  djnamo, 
have  found  it  necessary  in  order  to  keep  up  with  the  demand  for 
additional  street  as  well  as  indoor  lighting,  to  increase  their 
plant,  and  have  placed  their  order  with  the  Goldle  &  MrCulloch 
Co.,  of  Gait,  for  a  250  h.  p.  Wheelock  engine,  and  with  the  Royal 
Electric  Co.  for  an  additional  too  k.  w.  S.K.C.  two-phase  dyna- 
mo, with  the  necessary  station  accessories  and  transformers.  This 
town,  for  its  size,  will  po>isess  one  of  the  most  modern  and  up-to- 
date  plants  to  be  found  in  Canada. 


METERS 

MANUFACTURED  BY  THE 

SIEMENS  &  HALSKE  ELECTRIC  CO.  OF  AMERICA 

To  Officers  and  Managers  of  Central  Stations  : 

The  Duncan  Integrating  Wattmeters  manufactured  by  the  Siemens  &  Halsbe 
Electric  Company  of  America  are  constructed  after  my  design  and  under  my  personal 
superuision. 

The  great  facilities  of  this  Company  have  enabled  me  to  complete  many  improue- 
ments  heretofore  contemplated  but  never  until  to-day  accomplished. 
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ELECTRICAL  TRANSMISSION  PLANT  OF 

THE  JACQUES  CARTIER  WATER 

POWER  COMPANY,  QUEBEC. 

One  of  the  most  successful,  interesting-  and  up-to- 
date  electrical  transmission  plants  recently  installed  in 
Canada  is  that  of  the  Jacques  Cartier  Water  Power 
Company,  supplying'  lig^ht  and  power  in  the  city  of 
Quebec — interesting  on  account  of  the  engineering  feat- 
ures of  the  plant   itself,    the   historic   associations  and 


P~iG.    1. — iM.MN  Dam  from  Railway  Bridge. 

quaint  peculiarities  of  the  city,  and  its  predicted  com- 
mercial importance  in  the  near  future. 

The  contractors  for  the  whole  work  were  the  Inter- 
national Hydraulic  Company,  of  New  York,  who 
recently  turned  over  the  plant  to  the  Jacques  Cartier 
Water  Power  Company. 

The  power  house  is  situated  on  the  Jacques  Cartier 
river,  at  the  rapids  of  St.  Gabriel,  17  miles  from  the 
city  of  Quebec,  the  normal  head  being  about  32  feet. 
As  the  river  is  here  divided  by  a  small  island,  two  dams 
were  necessary;  both  are  substantially  built  of  cribwork, 
the  smaller  being  142  feet  in  length,  and  the  main  dam, 
shown  in  Fig.  i,  158  feet.  The  dams  raise  the  river 
sufficiently  to  give  a  level  surface  for  six  miles  up,  thus 
giving  considerable  power  storage,  if  it  should  ever  be 
necessary,  and  at  the  same  time  entirely  obviating  any 
trouble  from  frazil.  At  one  end  of  the  main  dam  is 
built  a  heavy  masonry  bulkhead,  from  which  the  two 
feed  pipes,  13  feet  in  diameter,  lead  to  the  powerhouse, 
270  feet  below. 

The  power  house,  shown  in  Fig.  2,  is  of  brick,  56x86 
feet,  and  is  situated  at  such  an  elevation  that,  at  ordi- 
nary conditions  of  the  river  levels,  the  turbines  are  driven 
under  a  pressure  due  to  about  17  feet  of  head  above, 
with  a  draft-tube  varuum  due  to  about  15  feet  of  fall 
below. 

Each  of  the  two  generators  is  direct  connected  to  two 
54  inch  McCorrr.ick  turbines,  manufactured  by  the  S. 
Morgan  Smith  Company.      These  wheels  under   30  feet 


head  are  capable  of  delivering  1,710  h.  p.  at  full  gate. 
The  water-wheel  go\  ernors  on  the  large  turbines  are  of 
the  Lombard  type.  The  30  inch  feed  pipes  for  the  ex- 
citer turbines  are  fed  inside  the  power  house  from  the 
main  pipes,  being  arranged  with  four  \alves,  so  that 
either  exciter  turbine  can  be  fed  from  either  of  the  main 
pipes.  A  \-iew  of  the  wheel  room  is  shown  in  Fig.  4. 
In  the  spring  of  this  year,  two  large  stand-pipes  are  to  be 
erected  close  to  the  power  house,  one  on  each  side  of  the 
pipe-line,  to  o\-ercome  the  inertia  etl'ect  in  the  long  feed 
pipes;  this  effect  is  so  marked  that  it  is  not  practicable 
or  sate  to  operate  the  go\ernors  automatically  under 
present  conditions,  the  governing  in  the  meantime  being 
done  manually,  which,  although  troublesome,  is  very 
satisfactory,  the  regulation  being  inside  of  i  per  cent, 
each  way  under  \ar3ing  load. 

The  electrical  equipment  of  the  power  house  is  of 
Westinghouse  manufacture  throughout.  The  two  gen- 
erators are  of  the  three-phase,  revolving  armature  type, 
ol  750  k.  w.  capacity  (guaranteed  for  5  hours  at  25 
per  cent,  oxerload),  wound  for  2,000  volts,  7,200  alter, 
nations  per  minute,  at  150  revolutions  per  minute.  The 
exciters  are  37.5  k.  w.,  125  volt  four-pole  machines, 
each  direct  connected  to  a  single  18  inch  turbine,  run- 
ning at  350  r.  p.  111.,  .-uid  regulated  by  a  small  Walsh 
governor. 

The  switchboard  (Fig.  6)  is  of  fne  panels,  one  exciter 
panel,  two  generator  panels,  and  two  line  panels.      It  is 
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similar  to  the  standard  Westinghouse  board,  but  with 
some  additions  and  changes.  Besides  ammeters  in 
every  phase  of  each  generator  and  line,  there  are  two 
Niagara  type  indicating  wattmeters  on  each  generator 
panel,  and  a  Westinghouse  polyphase  integrating  watt- 
meter on  each  line  panel.  It  is  furnished  with  duplicate 
sets  of  bu.s-bars  and  double  throw  switches  on  genera- 
tors, lines  and  exciters. 

There  are  two  sets  of  step-up  transformers,  each  of 
three  250  k.  w.  units,  of  the  Westinghouse  self-cooling, 
oil-insulated    t\pe,    raising   the   voltage   from   2,000    to 
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20,000  volts.  These  ate  delta  connected  on  primary 
and  secondary,  so  that  in  case  of  one  transformer  becom- 
ings disabled,  the  service  can  be  continued  on  the  re- 
maining- two  units  of  the  same  set. 

Throug^h  the  centre  of  the  power  house   runs   a  brick 
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wall  set  on  a  5  inch  masonry  foundation  wall,  beginning 
below  the  level  of  the  bottom  of  the  draft-tubes,  and 
running  up  to  just  below  the  floor  level,  each  side  of 
this  foundation  wall  being  filled  in  with  rubble  masonry 
up  to  the  concrete  under  the  cement  floors.  On  one 
side  of  this  brick  wall  is  the  dynamo  room,  containing 
the  generators,  exciters,  switchboard  and  water-wheel 
governors;  on  the  other  side  on  the  ground  floor  is  the 
wheel-room,  on  the  first  floor  the  space  is  divided  into 
eight  rooms,  in  the  largest  of  which  are  the  step-up 
transformers  referred  to  above.  In  the  attic  are  the 
20,000  volt  combined  fuse  and  circuit  breakers  and  a 
set  of  Wurt's  lightning  arresters,  on  marble  panels,  de- 
signed also  for  20,000  volts. 

A  unique  feature  of  the  power  house  is  that  a  part  of 
it,  the  remaining  seven  rooms  referred  to  above,  is  used 
as  living  quarters  for  the  power  house  staff,  one  man 
being  employed  as  cook.  There  are  four  double  bed- 
rooms, a  dining  room,  kitchen  and  bath-room.  The 
arrangement  is  found  to  be  a  comfortable  and  conven- 
ient one.     A  separate  building,  also  containing  a  private 


Fig.  4. — Wheel  Room,  Showing  Exciter  Wheel  Cases 
AND  Cross-Pipe. 


living  room,  is  fitted  up  as  a  store-room  and  work  shop, 
another  building  near  by  being  a  blacksmith  shop. 

The  transmission  pole  line  is,  generally  speaking,  of 
35  foot  poles,  but  where  irregularities  in  the  ground 
occur,  or  where  the  line  passes  near  dwellings,  the  poles 


are  much  higher  than  this;  in  one  case  where  the  line 
passes  along  a  cemetery  bordered  by  high  trees,  spliced 
poles  are  used,  80  to  85  feet  high. 

The  transmission  line  is  composed  of  two  sets,  each 
of  three  No.  4  B.  &  S.  hard  drawn  copper  wires,  each 
set  being  transposed  five  times.  The  telephone  line  is 
transposed  every  second  pole;  in  neither  case  is  any 
trouble  from  induction  experienced. 

Just  outside  the  city  limits  is  situated  the  transformer 
sub-station  (Fig.  8),  a  brick  building  with  cement  floor, 
containing  high  potential  circuit  breakers  and  Wurts 
lightning  arresters  of  the  same  type  as  at  the  power 
house,  and  two  sets  of  step-down  transformers;  each 
set  consists  of  two  375  k.  w.  units  with  Scott  connec- 
tion for  transforming  the  20,000  volt  three-phase  current 
to  two-phase  current  at  2,000  volts.  The  trunk  line 
running  from  this  point  to  the  distributing  switchboard, 
about  one  mile,  is  on  60  foot  poles,  carrying  two  four- 
wire  sets  'of  No.  00  .B  &  S.  weather-proof  wire. 

The  distributing  switchboard  is  temporarily  set  up 
inside  the  walls  of  the  old  fort,  in  a  substantial,  though 
small,  stone  building,  which  was  originally  a  powder 
magazine.       This    arrangement    is    made    pending    the 
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completion  of  a  spacious  building  which  the  company 
are  about  to  build,  combining  the  general  offices  and 
store-rooms  with  the  distributing  station.  The  building 
will  be  situated  at  about  the  centre  of  the  city,  on  one 
of  its  most  important  thoroughfares.  The  switchboard 
consists  of  five  panels,  two  for  the  two  trunk  lines,  two 
distributing  panels,  and  one  regulating  panel.  By 
double  throw  switches  on  the  line  panels  the  current  is 
switched  on  either  set  of  distributing  bus-bars,  on  either 
of  which  by  similar  double  throw  switches  on  the  cir- 
cuits panels,  any  city  line,  of  which  there  are  at  present 
eight,  may  be  thrown.  On  these  circuit  panels  are 
plugs  with  flexible  couplings,  two  sets  to  each  circuit, 
so  that  in  case  of  a  throw  over  to  the  other  bus-bars  no 
■interruption  of  light  need  occur. 

The  regulating  panel  is  equipped  with  Stillwell  regu- 
lators boosting  4  per  cent,  each  way.  On  this  panel  is 
also  a  voltmeter  and  multipoint  switch,  to  which  runs  a 
complete  system  of  pressure  wires  from  two  points  on 
each  of  the  main  banks  of  transformers  in  the  city  dis- 
tribution. By  the  voltage  on  these  pressure  wires  the 
regulators  are  worked,  in  some  cases  also  enabling  the 
switchboard  attendant  to  detect  a  blovn  transformer 
fuse  before  being  notified  by  customers. 

To   correct   the   power   house   voltage    so    as   to   give 
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therequired  pressure  at  sub-station,  two  other  \  oltnieters 
on  the  regulating  panel  are  used,  one  on  each  phase  ot 
the  lighting;  bus-bars,  the  mean  of  their  readings  being 
taken.  To  communicate  with  the  power  house  a  sys- 
tem of  signalling  is  used,  which  deserves  special  notice 
on  account  of  its  novelty,  convenience  and  effectiveness. 
Choke-coils  are  connected  across  the  telephone  line  both 
at  power  house  and  distributing  station,  having  an  im- 
pedance so  high  that  the  ordinary  use  of  the  telephone 
is  not  affected.  The  middle  points  of  these  coils  are 
grounded,  and  a  relav  and  kev  inserted  at  both  ends, 
ennabling  signals  to  be  made  even  if  the  telephone  line 
becomes  short-circuited,  or  if  one  wire  be  broken.  The 
regular  practice  is  regulation  within  '2  p>?r  cent,  each 
way. 

The  city  is  divided  into  eight  districts,  fed  by  separate 
sets  of  primaries;  in  each  district  there  is  one  or  more 
banks  of  transformers,  feeding  a  three-wire  secondary 
system,  108  volts  on  each  side.  The  three-wire  princi- 
ple is  carried  so  far  that  where  many  customers  are 
supplied  from  the  same  loop,  three  wires  are  run  to  the 
brack''t  where  services  diverge,  using  216  volts,  thereby 
g-iving    much    better   regulation   with    same  amount   of 
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copper.  Some  outlying  districts,  of  which  several  have 
not  before  had  electric  light,  i.  e.,  St.  Louis  Road,  St. 
Foye  Road,  Sillery,  are  now  reached;  in  these  districts 
customers  are  supplied  mainly  from  independent  trans- 
formers. An  entirely  separate  city  system  is  used  for 
the  power  service,  current  being  supplied  at  500  volts. 
For  the  purpose  of  this  part  of  service,  the  cit}-  is  divid- 
ed into  two  districts  respectively,  east  and  west  of  the 
distributing  station.  The  indications  at  present  are 
that  this  will  soon  be  a  very  important  part  of  the 
system. 

It  will  be  noticed  that  the  entire  plant  from  power 
house  to  distributing  station  is  in  duplicate,  so  that  in 
case  of  a  breakdown  in  any  part,  the  duplicate  part  may 
be  used  to  continue  the  service. 

The  transformers,  meters  and  lamps  used  were  manu- 
factured expressly  for  the  company,  and  on  their 
specifications.  Pittsburgh  transformers.  Westing- 
house  and  Diamond  meters  and  Imperial  lamps  are 
the  types  employed  at  present. 

The  transformers  have  a  special  winding,  the  two 
secondary  coils  each  giving  108  volts,  so  that  a  single 
transformer  may  feed  a  three-wire  set.  They  have 
proved  peculiarly  free  frym  lightning  trouble,  as  in  spite 


ot  the  hea\  y  storms  of  the  past  summer,  not  one  break- 
down has  occurred.  Before  being  put  into  service, 
each  transformer  is  given  an  eight  hour  run  at  full  load, 
iron  and  copper  losses  are  measured,  and  ratio  tested 
with   a   standard    transformer.      From    these  tests     the 


Fig.  7. — View  of  Transmission  Line. 

percentage  regulation  up  to  full  load  is  obtained.  A 
complete  record  is  kept  of  every  transformer;  besides 
the  manufacturer's  number,  each  is  given  a  local  num- 
ber, its  position  is  noted,  with  number  of  lamps  fed, 
either  from  this  transformer  singly  or  from  the  bank  of 
which  it  forms  a  part,  also  the  number  of  lamps  on  each 
side  of  the  three-wire  system.  The  record  is  referred  to 
before  connecting  up  any  new  installation,  so  as  to 
keep,  as  nearly  as  possible,  a  balanced  load  on  each 
transformer,  and  to  avoid  overloading.  Between  each 
two  transformers  on  the  two  outside  wires  of  the 
secondar)'  mains,  junction  boxes  are  inserted,  thus  pre- 
venting the  crippling  of  the  whole  bank  should  the  fuse 
on  one  of  the  transformers  blow. 

Every  meter  is  tested  at  \arious  loads,  and  a  com- 
plete record  is  kept  on  file. 

Five  lamps  from  each  barrel  of  everv  shipment  are 
put  on  a  testing  rack  and  tested  every  48  hours  for 
candle  power  and  wattage,  and  are  also  run  for  life. 
Curves  are  drawn  showing  the  decrease  in  candle  power 
and  the  increase  in  wattage,  and  a  mean  efficiency 
curve  is  also  drawn,  specially  noting  at  what  age  the 
lamp  crossed  the  10  per  cent,  and  20  per  cent,  depreci- 
ation  lines.      These    curves   are   drawn   for  each   set  of 
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Fig.  8. — Step-Down  Transformer  Holse. 

lamps  on  test,  and  the  photometer  work  is  done  with 
laboratory  precision.  The  lamps  are  supplied  free  on 
first  installations,  and  for  meter  customers  free  renew- 
als. To  flat  rate  customers  lamps  are  sold  below  cost 
of  any  on  the  market,  so  as  to  secure  proper  service.    .A 
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3.1  watt  lamp  is  used  on  meter  installations,  and  a  3.5 
on  flat  rates.  Complaint  cards  are  sent  to  subscribers, 
which  they  may  fill  in  and  return  in  case  of  any  dissat- 
isfaction, and  whenever  necessary  a  Bristol  voltmeter 
in  portable  form  is  set  up  on  the  customer's  premises, 
so  that  the  voltage  may  be  checked  up  for  a  few  days. 
The  company  is  operating  under  a  very  keen  opposi- 
tion, but,  on  account  of  its  liberal  policy,  coupled  with 
its  earnest  efforts  to   serve  and   oblige  its   customers. 


Fig.  9. — DisTRiBiTiNG  Station. 

and  the  fact  that  it  was  the  cause  of  reducing  rates 
about  40  per  cent.,  it  has  met  with  liberal  support  from 
the  citizens.  .\11  the  poles  were  specially  selected,  and 
the  company  avoided  the  principal  thoroughfares  as 
much  as  was  practicable.  These  points  alone  helped  to 
win  the  esteem  of  the  public. 

The  management  of  the  company  is  in  the  hands 
of  Mr.  Edward  Slade,  while  Mr.  G.  Hartman  is 
superintendent. 


In  expressing  his  acknowledgment  and  appreciation 
of  the  honor  conferred  upon  him,  Prof.  Galbraith  took 
occasion  to  refer  to  the  subject  of  engineering  education, 
based  upon  his  experience  during  the  last  twenty-one 
years  as  Principal  of  the  School  of  Practical  Science, 
and  his  knowledge  of  the  success  of  its  graduates.  He 
pointed  out  that  while  it  was  plainly  impossible  within 
the  short  space  of  three  or  four  years  to  turn  out  an 
engineer,  architect  or  chemist  fit  for  the  full  responsi- 
bilities of  his  profession,  a  scientific  school  could  fur- 
nish its  students  with  advantages  which  it  was  worth 
time  and  money  to  acquire.  Perhaps  the  chief  object 
of  such  a  school  was  to  train  its  graduates  to  read  and 
appropriate  the  facts  supplied  through  engineering  lit- 
erature, and  to  acquire  skill  of  hand,  eye  and  ear  by 
work  in  the  laboratory,  drafting  room  and  field.  One 
of  the  greatest  advantages  of  a  ocurse  of  study  in  a 
scientific  school  was  that  the  mind  of  the  student  is  al- 
most unconsciously  trained  in  the  classification  of  facts. 
He  cannot  attend  the  various  classes  for  three  or  four 
years  without  knowing  to  what  departments  or  sub- 
departments  of  science  the  facts  of  observation  are  to 
be  referred,  and  even  if  he  has  forgotten  how  to  apply 
the  sciences  he  knows  at  least  where  and  how  to  get 
the  information  he  requires  without  loss  of  time.  His 
course  in  the  school  has  supplied  him  with  a  great 
catalog  of  knowledge. 

The  Principal,  in  bringing  his  remarks  to  a  close, 
made  the  important  announcement  that  the  Senate  of 
Toronto  University  had  passed  a  statute  which  provides 
that  the  School  of  Practical  Science,  its  teaching  staff, 
examiners  and  students,  together  with  the  examiners 
for  the  degrees  in  applied  science  and  engineering,  shall 
ex  officio  constitute  the  Faculty  of  Applied  Science  of 
the  University  of  Toronto.  By  this  statute  the  powers 
of  the  Senate  with  reference  to  the  degrees,  and  those 
of  the  school  with  reference  to  the  work   of   instruction. 


COMPLIMENTARY  DINNER  TO  PROF. 
GALBRAITH. 

The  assembling  of  nearly  three  hundred  students  and 
graduates  of  the  School  of  Practical  Science  at  the  com- 
plimentary banquet  tendered  to  the  worthy  Principal, 
Prof.  Galbraith,  on  December  21st,  was  a  high  tribute 
to  that  gentleman's  personal  popularity  and  worth,  as 
well  as  to  the  value  of  the  services  which  he  has  ren- 
dered to  the  cause  of  scientific  education  in  Ontario. 
Graduates  were  present  from  almost  every  part  of  the 
Dominion  and  from  across  the  line.  The  arrangements 
for  the  dinner  were  most  complete,  reflecting  much 
credit  upon  the  energy  and  taste  of  the  committee. 

McConkey's  handsome  new  ball-room  was  utilized 
for  the  occasion.  On  the  walls  were  21  shields  bearing 
the  names  of  the  graduates  of  each  year  since  the  open- 
ing of  the  school. 

Mr.  James  McDougall,  engineer  for  the  County  of 
York,  presided,  having  on  his  right  the  Minister  of 
Education  and  on  his  left  the  guest  of  the  evening,  be- 
sides many  other  guests  of  prominence.  In  the  balcony 
were  a  number  of  ladies,  including  Principal  Galbraith's 
aged  mother  and  Mrs.  Galbraith. 

There  was  much  handshaking  and  jollity  among  the 
"old  boys,"  who  in  many  cases  had  not  met  for  years, 
while  the  present  day  students  caused  many  a  laugh  by 
the  clever  bon  mots  with  which  they  punctuated  the 
remarks  of  the  various  speakers. 
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as  also  the  statute  respecting  afliliation,  remain  unal- 
tered. The  result  is  that  the  University  gains,  without 
expense,  a  fully  equipped  Faculty  of  Applied  Science, 
and  in  this  respect  puts  itself  on  an  equality  with  the 
other  great  universities  of  the  continent;  while,  on  the 
other  hand,  the  School  of  Science  gains  public  recogni- 
tion of  the  fact  that  its  work  is  of  equal  rank  and  dig- 
nity with  that  of  the  ancient  faculties  of  arts,  medicine 
and  law. 

The  proceedings  terminated  with  the  presentation  to 
Prof.  Galbraith  of  a  handsome  gold  watch  by  the  grad- 
uates and  imdergraduates  of  the  school. 
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Montreal,  Jan.  9TH,  igoi. 

It  seems  rattier  a  pit\"  tliat  Canadians  do  not  appear  to  be 
satisfactory  to  Canadian  institutions.  The  Canadian  Pacific 
Railway  Company,  who  certainly  owe  their  very  existence  to 
Canadians  as  a  whole,  have  seen  fit  to  jcive  the  contract  for  the 
electric  light  wiring-  required  in  the  new  extension  being  built  to 
Windsor  depot,  to  Edwin  C.  Lewis  &  Co.,  a  United  States  firm 
of  wiring  contractors.  This  was  followed  up  in  a  more  flagrant 
manner  by  the  Grand  Trunk  Raihvay  Company  giving  their  con- 
tract for  similar  work  to  the  Western  Electric  Company,  again 
United  States.  This  case  is  termed  more  flagrant  because 
when  the  city  of  Montreal  ceded  the  land  on  McGill  street  for  the 
new  office  building  (the  one  referred  to),  it  was  distinctly  under- 
stood that  local  contractors  were  to  be  given  the  work  ;  certainly 
the  city  of  Montreal  had  no  intention  of  figuring  as  philanthropists 
for  the  benefit  of  wealthy  American  firms. 

Quite  a  serious  fire  occurred  in  this  city  recently,  due,  it  is 
claimed,  to  high  tension  current  coming  in  on  the  interior  wiring 
at  the  residence  of  Mr.  Hugh  Paton  on  Sherbrooke  street.  The 
wiring  was  done  some  seven  years  ago,  and  for  a  job  oi'  that 
date  is  not  at  all  bad.  Red  core  "  habirshaw"  wire  was  in  use, 
but  unfortunately  no  main  switch.  The  "  fixtures  "  had  been  fur- 
nished with  the  old  "  fibre  sheet  "  insulating  joints,  and  one  fix- 
ture had  been  overlooked  evidently,  as  it  had  none  at  all.  The 
point  at  issue,  however,  is  this,  why  should  the  underwriters  have 
their  inspectors  call  on  small  retail  stores  and  other  petty  risks, 
and  yet  not  visit  private  dwellings  as  well  ?  Surely  one  is  as 
liable  to  "  electric  fires  "  as  the  other,  and  equally  worthy  of  in- 
spection. In  this  very  case  no  objection  would  probably  have 
been  raised  by  Mr.  Paton  as  to  "  expense  "  had  he  been  requested 
to  bring  his  installation  up  to  standard  ;  but  it  is  more  than  pos- 
sible the  first  thing  he  heard  of  any  *'  regulatictns  "  was  after 
being  burned  out. 

Decorative  electric  illuminations  were  few  and  far  between  in 
outdoor  Montreal  during  the  late  holiday  season.  What  there  were 
consisted  of  conventional  lines  of  alternated  red,  white  and  blue 
lamps,  which  cannot  be  called  decorative,  and  in  fact  since  such 
have  appeared  ever  since  jubilee  year,  they  begin  to  pall  on  one. 
Where  lines  of  lights  are  used  to  show  the  architecture  by  pick- 
ing out  the  outlines  of  a  building  they  are  right  enough,  other- 
wise the  effect  would  certainly  be  more  appreciative  if  worked 
into  heraldic  shields,  national  flags,  etc.  As  this,  however,  prob- 
ably costs  a  little  more,  it  may  explain  the  reason  why  so  many 
of  our  shop-keepers  decorate  electrically,  when  they  do  it  at  all, 
by  hetergeneous  strips  of  everlasting  red,  white  and  blue  lamps. 
We  understand  that  some  good  Xmas  tree  work  was  done  in 
some  private  families  when  miniature  lamps  of  various  colors 
were  interspersed  amongst  the  branches  and  connected  up  in 
series-multiple  with  the  illuminating  circuits  of  the  house. 


WHAT  IS   A    "HORSE   POWER"    (H.  P.)    WHAT    ITS 
VALUE  OR  COST? 

Bv  Chas    Baillairge. 

This,  in  mechanical  parlance,  is  said  to  be  equal  to  33,000  lbs. 
elevated  to  the  height  of  one  foot  in  one  minute  of  time. 

I  am  led  to  the  explanation  of  this  from  seeing  that  at  a  recent 
meeting  of  stockholders  of  the  Chaudiere  Electric  Light  Co., 
where  an  offer  was  being  discussed  of  so  many  thousand  dollars 
for  so  many  or  so  much  horse  power,  no  one  seemed  to  have  a 
very  clear  idea  of  what  a  horse  power  is  or  of  what  its  value  is  in 
dollars. 

As  a  matter  for  comparison,  I  explained,  in  discussing  the  value 
of  the  proposition,  that  if  a  horse  costs  $100.00,  at  which  price  an 
able-bodied  animal  may  be  purchased,  its  yearly  value  at  5% 
interest  on  cost  is  $5.00.  "Now,"  .said  I,  "a  horse  is  like  a 
loan — a  loan  is  to  become  extinct,  say  in  30  or  40  years,  and  a 
sinking  fund  has  to  be  provided  of  say  2%  to  pay  it  off.  The 
horse  also  will  become  extinct  or  cease  to  be  of  much  u.se  after  10 
years,  and  thus  to  cover  cost  of  purchase  $10.00  per  annum  has 
to  be  allowed  wherewith,  at  the  expiration  of  that  time,  to  pur- 
chase another.  $10.00  and  $5.00  are  $15.00.  Now,  you  have  to 
feed  this  horse,  and  he  w-ill  eat  in  a  twelve-month  500  bundles  of 
hay,  which,  at  $5.00,  comes  to   another  $25.00.     Add  again  say 


>6  bushels  of  oats,a  bushel  a  week  or  a  gallon  a  day,  at  50  cents — 
$12.50  more — together  $62.50  as  almost  a  minimum." 

Man,  by  harnessing  the  powers  of  nature,  as  evidenced  in 
waterfalls,  by  the  discovery  and  application  of  steam,  compressed 
air,  electricity,  etc.,  has  given  us  a  substitute  for  the  actual  or 
living  horse,  and  one  easier  to  handle  and  more  economical;  but 
even  so,  this  mechanical  horse  power  costs  something,  since  there 
are  to  be  allowed  for  the  interest  on  cost  of  damming  rivers  to 
get  the  head  of  water  necessary  to  utilize  this  element,  the 
interest  on  cost  of  machinery  and   engines. 

There  is  the  yearly  cost  of  the  horse,  for  purchase.  L")ams 
and  machinery  wear  and  are  subject  to  accidents  and  have  to  be 
repaired,  and  there  is  the  yearly  cost  for  maintenance.  The 
works  can  last  but  for  a  limited  number  of  years,  and  this  is 
where  the  sinking  fund  comes  in  to  wipe  out  the  cost  and  provide 
for  renewals,  and  all  this,  with  cost  of  management,  amounts  to 
something.  Therefore  a  mechanical  horse  power,  like  the  living 
one,  must  cost  if  not  $50.00  or  $60.00  a  year,  a  goodiv  portion  of 
this  sum.  If  it  only  costs  $15.00,  there  is  already  a  tremendous 
saving,  and  I  have  seen  it  sold  for  $10.00,  representing, 
say,  allowing  for  leakage  and  induction,  the  power  to  run  one 
arc  light  of  1,200  to  2,000  c.  p.,  or  5  or  more  incandescent  or 
series  lights  of  32  c.  p. 

Now,  the  offer  made  to  the  Chaudiere  company  for  the 
balance  of  the  horse  power  of  the  falls,  after  deducting 
2,500  h.p.  for  the  electric  lighting  of  St.  Romauld,  Levis,  etc., 
was  less  than  $2.00  per  h. p.,  and  I  have  never  as  yet  seen  or 
heard  of  its  being  valued  or  sold  at  less  than  $5.00.  So  upon 
this  showing  it  was  decided  not  to  sell,  but  instead  of  that  to 
erect  pulp  works  to  utilize  the  surplus  power  and  thus  bring  in 
likely  as  much  as  $10.00  over  15%  or  more  on  the  investment, 
and  shares  are  now  rapidly  being  taken  in  Quebec  to    this  effect. 

What  I  have  just  said  refers  only  to  the  cost  of  horse  power. 
But  what  is  a  horse  power  ?  As  stated  at  the  head  of  this  article, 
it  is,  for  purposes  of  calculation,  defined  to  be  33,000  lbs.  elevated 
to  the  height  of  one  foot  in  one  minute  of  time.  The  object  of 
this  mode  of  stating  the  proposition  is  that  one  of  the  terms  is 
unity,  and  that  all  calculations  involving  comparison  of  quanti- 
ties or  the  use  of  what  is  called  "the  rule  of  three"  (if  one  term  is 
I  (or  unity)  and  as  multiplication  or  division  bv  i  does  not  alter 
the  quantity,  the  arithmetical  labour  of  computation  is  reduced  to 
a  mere  operation  in  simple  arithmetic. 

But,  again,  why  this  mode  of  stating  the  h.p  ?  Could  not  some 
more  simple  mode  have  have  been  arrived  at,  something  more 
suggestive  to  the  mind  ?  Yes,  and  here  it  is  ;  and  a  friend  of 
mine,  a  litterateur,  but  which  does  not  debar  him  from  an  at- 
tempt at  understanding  what  is  a  horse  power,  wrote  me  on  the 
appearance  of  my  last  work,  "Divers  ou  les  Enseignements  de  la 
Vie,"  that  never  before  my  explanation  of  the  thing  had  he  been 
able  to  understand  the  meaning  of  a  horse  power,  thus  set  forth 
arithmetically.  Of  course  one  will  say  33,000  lbs.  is  not  a  weight 
which  can  be  handled  by  a  horse,  nor  can  there  occur  in  prac- 
tice such  a  thing  as  a  horse  having  to  elevate  that  weight  to  a 
height  of  one  foot.  Well,  let  us  decompose  these  33,000  lbs.  elevat- 
ed to  a  height  of  one  foot  into  330  lbs.  elevated  to  a  height  of  100 
feet.  This  will  be  made  plain  to  everyone.  Hitch  your  horse  to 
a  rope  and  puUey  with  a  weight  of  330  lbs.  of  brick,  mortar, 
stone,  wood,  or  iron,  etc.,  in  the  same  way  as  vou  see  them 
hoisting  flour  or  grain  in  bags  or  barrels  to  the  upper  stories  of  a 
store.  The  horse  will  walk  1^3  paces  of  3  feet  in  less  than  half  a 
minute  of  time,  and  will  return  again  in  less  than  half  a  minute  to 
be  hitched  on  to  another  load,  and  in  his  horizontal  _  reach  of  ;};} 
paces  or  99 — say  100  feet —he  will  have  raised  his  load  of  330 
lbs.  to  an  equal  height  of  100  feet,  and  100  lbs.  raised  100  feet 
high  is  of  course  the  same  thing  as  100  times  as  much  (or  33,000 
lbs.)  raised  to  a  height  100  times  less  (or  i  foot).  There,  then,  you 
have  the  performance  accomplished,  and  as  the  horse  can  go  on 
doing  this  for  a  whole  day,  say  of  8  to  10  hours,  the  meaning  and 
truth  of  the  assertion  is  made  evident  and  becomes  admissable 
that  a  h.p.  may  be  and  is  equal  to  its  mechanically  expressed 
equivalent  of  33,000  lbs.  elevated  to  a  height  of  one  foot  in  one 
minute  of  time. 

Finally,  how  was  this  figure  for  a  h.p.  arrived  at  ?  The  only 
way  in  which  it  naturally  should  be,  that  is,  bv  taking  a  horse 
and  keeping  him  at  this  work  of  hauling  up  a  given  weight  to  a 
known  height,  during  a  day  of  8  or  10  hours,  and  for  a  week  or 
more,  to  study  his  powers  of  endurance,  and  by  doing  so  with 
several  horses  to  get  a  fair  average,  and  then  multiplying  the 
total  pounds  raised  during  the  10  hours  by  the  total  feet  to  get 
what  are  called  foot-pounds,  and  then  dividing  the  result  by  the 
number  of  minutes  in  the  ten  hours  (600),  thus  arriving  at  330  lbs., 
raised  100  feet  in  one  minute,  or  33  lbs.  raised  1,000  feet  in  one 
minute,  or  3,300  lbs.  raised  10  feet  in  one  minute,  or  33,000  lbs. 
raised  one  foot  =  33,000  foot-pounds. 
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"  Judicially  blind  to  the  fact  that  an  old 
in    0   en  ra      pg^g^    house,    with    board   floors   well 

station  Owners.      r  ' 

soaked  with  the  drippings  of  oil  for 
many  years,  was  a  veritable  tinder  box,  the  directors  of 
the  Brooklyn,  New  York,  Rapid  Transit  Company 
neglected  to  insure  one  of  these  buildings.  After  last 
week's  burning  the  company's  guardians  now  wish  they 
had  thought  otherwise.  A  loss  of  one  hundred  and 
seventy-five  thousand  dollars  is  a  somewhat  costly  ex- 
perience."— Fire  and  Water.  How  many  stations  in 
Canada  have  oil  soaked  board  floors  ?  How  many  are 
properly  equipped  with  fire  and  lightning  protecting  ap- 
pliances ?      How  many  are  adequately  insured  ? 


A  gratifying  interest  is  being  shown  in 
Question  Department,  our  Question  and  Answer  Department. 

It  is  hoped  that  it  may  continue.  Elec- 
tricians, engineers  and  others  who,  in  their  daily  ex- 
perience, meet  with  extraordinary  experiences  or  peculiar 
difficulties  in   connection   with   the    operation    of  their 


plant,  are  asked  to  write  to  this  department,  giving  a 
lull  explanation  of  the  circumstances  so  as  to  make  an  in-  « 
telligent  and  helpful  reply  possible.  In  such  cases  we 
shall  endeavor,  as  far  as  possible,  to  give  a  satisfactory 
solution  of  the  problem,  and  in  this  way  to  make  the 
department  of  benefit  to  subscribers.  Each  reader 
should  make  it  a  point  to  submit  a  question  occasion- 
ally, and  also  to  give  his  opinion  on  the  questions 
propounded. 


The  developments  in  the  electrical 
Electrical  Matters    figi(j  during  1 900    were  in  line  with  the 

rapid  progress  which  that  industry  has 
made  during  late  years.  Perhaps  the  greatest  advance- 
ment was  in  the  application  of  principles  already  known 
rather  than  in  the  direction  of  new  discoveries.  There 
was  a  more  general  employment  of  alternating  current 
apparatus  and  enclosed  arc  lamps.  Improvements 
were  made  to  the  Nernst  lamp,  but  they  were  not  of  a 
character  to  place  that  lamp  in  the  market  as  a  competi- 
tor to  the  types  already  in  use.  Considerable  advance- 
ment was  made  in  the  direction  of  transmitting  mes- 
sages without  wires.  In  Europe  there  were  some  prac- 
tical applications  of  wireless  telegraphy.  The  Postal 
and  Telegraph  Department  of  Germany  have  adopted 
such  a  system  based  on  the  Braun  theory.  Towards 
the  close  of  the  year  Signor  Marconi  was  reported  to 
be  arranging  to  erect  wireless  telegraph  stations  along 
the  route  from  Great  Britain  to  Australia,  to  enable 
voyagers  to  send  and  receive  messages  throughout  the 
trip.  Several  experiments  of  telephoning  without 
wires  have  been  tried  in  the  United  States,  and  are  an- 
nounced to  have  produced  satisfactory  results.  In  the 
direction  ot  long  distance  transmission  of  power  the 
year  was  a  notable  one  in  the  United  States,  a  success- 
ful test  having  been  made  in  driving  a  motor  situated  153 
miles  from  the  source  of  power.  The  automobile  indus- 
try made  remarkable  progress  during  the  year,  the  in- 
vestigations along  this  line  showing  that  there  is  a 
special  field  for  the  electrically  porpelled  vehicle.  In 
Canada  considerable  progress  was  made  in  electrical 
matters.  Two  quite  important  water  power  projects 
were  carried  to  completion,  namely,  those  of  the  Jacques 
Cartier  Electric  Light  Company  and  the  Canadian  Elec- 
tric Light  Company  at  Quebec.  There  was  experienced 
during  the  year  an  increased  demand  for  electrical 
goods  and  particularly  for  motors,  a  number  of  our 
large  manufacturing  establishments  having  adopted 
electrical  power  where  steam  was  formerly  employed. 
There  was  a  noticeable  growth  in  the  electric  lighting 
industry,  this  form  of  lighting  being  now  in  use  in  small 
villages  and  towns  where  gas  and  oil  was  until  recently 
employed.  The  progress  in  electric  railway  construc- 
tion was  likewise  of  a  satisfactory  character,  and  the 
indications  at  the  present  time  are  that  the  construction 
of  many  miles  of  radial  electric  railway  will  be  under- 
taicen  in  Canada  in  the  near  future. 


An  event  of  no  little  interest  to  the  electrical  fraternitj' 
marked  the  closing  days  of  the  year.  It  was  the  ab- 
sorption by  the  Canadian  General  Electric  Company  of 
the  manufacturing  department  of  the  Royal  Electric 
Company.  These  two  companies  have  furnished  the 
electrical  apparatus  for  the  most  important  power 
transmission  systems  in  Canada,  those  of  the  Cataract 
Power  Company  at  Hamilton,  Chambly  Manufacturing 
Companj'  and  Lachine  Rapids  Hydraulic  &  Land  Com- 
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pany  near  Montreal,  and  the  West  Kootenay  Power  & 
Lig'ht  Company  at  Rossland,  B.  C.  So  far  as  Canadian 
manufacturers  are  concerned,  the  Canadian  General 
Electric  Company,  by  their  acquisition  of  the  Royal 
Company's  works,  would  seem  at  the  present  time  to 
have  a  monopoly  of  the  manufacture  in  Canada  of  ap- 
paratus specially  suited  for  the  long-distance  transmis- 
sion of  power.  In  addition  to  the  wide  range  of  elec- 
trical apparatus  and  supplies  which  they  have  heretofore 
supplied  to  the  trade,  they  are  now  in  a  position  to  fur- 
nish the  celebrated  Stanley  inductor  machines.  The 
taking  over  of  this  plant  will  no  doubt  prove  a  great 
advantage  to  the  Canadian  General.  It  is  the  intention 
to  continue  the  operation  of  the  Montreal  factory. 


DEVELOPMENT  OF  WATER  POWERS. 

At  a  meeting"  of  the  Engineers'  Club  of  Toronto,  held  on  De- 
cember 19th  last,  the  development  of  water  powers  formed  a  sub- 
ject of  discussion.  It  was  introduced  by  Mr.  A.  B.  Lambe,  Jr., 
of  the  Canadian  General  Electric  Company,  who  outlined  the 
g^enerai  principles  on  which  power  is  obtained  from  water  falls. 
Although  purposely  elementary  in  character,  his  remarks  were  of 
such  a  nature  as  to  give  those  present  an  intelligent  conception  of 
the  subject,  and  to  create  considerable  discussion. 

At  the  outset  Mr.  Lambe  stated  that  the  initial  cost  o.  appar- 
atus for  producing  a  given  amount  of  power  was  generally  great- 
er with  water  than  with  steam,  but  with  the  former  the  amount  ctt' 
depreciation, was  smaller,  and  fewer  and  less  skilled  attendants 
were  required.  In  developing  a  power  the  four  vital  points  to  be 
considered  were  flow,  head,  cost  of  development  and  market  for 
power.  To  each  of  these  he  referred  briefly.  In  respect  to  the 
flow  he  said  that  many  plants  had  been  found  practically  useless 
because  the  estimated  quantity  of  power  available  had  been  based 
on  the  maximum  flow  at  the  heaviest  season,  also  that  the  pro- 
bability of  the  flow  being  greater  in  one  year  than  in  another  had 
been  overlooked.  The  usual  method  of  measuring  the  flow  was 
the  miner's  inch,  which  represents  9  gallons  per  minute,  the  head 
not  entering  into  the  calculation. 

The  head  of  the  water  available  was  a  most  important  con- 
sideration, as  the  power,  and  therefore  the  value  of  a  given  flow, 
varied  directly  with  the  head.  For  a  high  head  less  costly  ma- 
chinery could  be  employed,  because  it  would  be  lighter  and  re- 
volve at  a  higher  speed.  It  was  possible  to  deliver  tor  use  60  to 
70  per  cent,  of  the  power  in  the  water. 

In  Mr.  Lambe's  opinion  engineers  frequently  overlook  the  fact 
that  the  commercial  side  of  any  enterprise  is  the  most  important 
one.  The  cost  of  developing  water  power  varies  from  $30  to 
$1,000  per  horse  power.  In  California  a  plant  designed  for 
4,000  h.p.  was  found  to  be  capable  of  delivering  but  300  h.p.  in 
July  and  August,  the  months  of  low  water,  and,  of  course,  was  a 
failure  financially.  The  financial  success  of  a  water  power  de- 
velopment costing  $200  per  developed  horse  power  is  very  pro- 
blematical; the  average  cost  for  plants  possessing  no  unusual 
characteristics  is  from   $40  to  $100  per  horse  power. 

The  market  for  power  was  a  factor  requiring  careful  consider- 
ation. Mr.  Lambe  did  not  think  that  new  power  plants  could  ex- 
pect to  find  a  large  market  among  manufacturers  already  estab- 
lished and  using  other  sources  of  power,  as  they  are  likely  to  be 
opposed  to  displacing  their  existing  apparatus  with  other  and 
more  or  less  expensive  machinerv,  but  must  look  for  their  cus- 
tomers among  manufacturers  likely  to  be  attracted  to  the  place 
by  cheaper  power. 

The  question  of  app<iratus  was  next  taken  up.  Water  motors, 
he  said,  divide  themselves  roughly  into  the  following  classes: — 
ist,  bucket  engines,  rams  and  pressure  engines;  2nd,  vertical 
wheels;  3rd,  turbines.  The  water  pressure  engines  in  use  to-day 
are  employed  mostly  for  cranes,  hoists,  dock-gates  and  capstans, 
finding  their  highest  development  in  England  and  the  continent. 
The  vertical  wheel  is  divided  into  the  under-shot,  over-shot  and 
breast-wheel;  while  turbines  divide  into  pressure  and  impulse 
wheels.  The  greater  part  of  the  wheels  on  the  market  to-day 
are  manufactured  in  the  United  States,  Italy  and  Switzerland. 
Pressure  wheels  are  operated  successfully  under  heads  as  low  as 
3  feet,  and  jet  wheels  under  heads  as  high  as  2,100  feet. 

The  ordinary  plant,  the  speaker  explained,  divides  itself  into 
reservoir,  hea(G  race,  wheel  proper,  and  tail-race.  The  question 
of  storing  the   head    water    was    one    which    had    received   much 


attention.  In  certain  localities  some  plants  are  laid  out  so  as  to 
take  advantage  of  the  snow  when  melting  in  the  spring.  In  Cal- 
ifornia wonderful  examples  in  hydraulic  work  are  to  be  found,  in 
some  instances  the  water  being  carried  twenty-five  miles,  through 
tunnels  in  the  solid  rock,  through  wooden  ditches  round  the 
mountain  side,  crossing  valleys  by  conduits  suspended  high  in 
air,  or  by  siphons  winding  down  one  side  and  up  the  other,  on 
through  wooden  conduits  buried  perhaps  20  feet  under  the  sur- 
face, finally  plunging  almost  vertically  down  the  hill  side  into  the 
wheels  through  a  steel  conduit  varying  from  y^  inch  steel  at  the 
top  to  }4  inch  thick  at  the  bottom.  Incidentally,  Mr.  Lambe 
mentioned  that  a  stream  the  size  of  a  lead  pencil  under  a  head  of 
2,100  feet  would,  with  a  wheel  weighing  sixty-two  pounds,  give 
about  20  h.  p. 

Brief  reference  was  made  to  the  various  types  of  wheel  cases  in 
use  and  to  the  construction  of  the  tail-race.  Then  the  question 
of  efficiency  was  taken  up.  Modern  wheels,  said  Mr.  Lambe, 
would  give  an  efficiency  of  from  70  to  75  per  cent.,  although  some 
manufacturers  claim  even  as  high  as  93  per  cent. 

The  governing  of  water  wheels  was  one  of  the  most  perplexing 
questions.  In  driving  electrical  machinery  it  was  necessary  to 
get  the  speed  regulation  extremely  close,  a  variation  not  exceed- 
ing 2  or  3  per  cent,  freqnently  being  guaranteed.  The  most 
common  method  of  governing  was  to  vary  the  gate  opening.  In 
sotne  plants  the  gates  are  so  geared  that  they  cannot  be  closed 
quickly,  and  the  f\ow  is  thus  permitted  to  stop  graduallv.  Relief 
valves  was  another  method  of  governing,  while  still  another  was 
to  place  a  by-pass  between  the  head  water  of  the  wheel  and  the 
draft  tube  which  is  controlled  by  the  governor.  Mr.  Lambe  con- 
cluded by  giving  a  brief  description  oi'  the  different  governors  in 
use. 

Mr.  E.  H.  Keating  stated  that  he  was  much  interested  in  Mr. 
Lambe's  remarks,  in-so-far  as  they  related  to  the  transmission  of 
power,  as  a  company  with  which  he  was  connected  had  for  some 
time  been  looking  into  that  question.  Opinions  seemed  to  difltr 
very  greatly  as  to  the  price  at  which  power  generated  from  water 
could  be  delivered  at  point  of  utilization,  and  there  was  much  con- 
flicting evidence  as  to  losses,  etc.  With  steam  power  the  exact 
cost  could  be  computed.  He  also  brought  up  the  subject  of  in- 
terruptions to  transmission  lines. 

Mr.  W.  T.  Jennings,  C.E.,  said  that  the  first  condition  to  be 
considered  in  the  development  of  a  water  power  was  the  market. 
It  was  also  necessary  to  estimate  on  the  minimum  flow  of  water 
unless  there  were  means  of  storage.  The  cost  of  power,  he  said, 
depended  on  local  circumstances,  and  would  be  much  higher  with 
some  plants  than  others.  Take  Niagara,  for  instance,  where 
there  is  a  high  head,  the  cost  of  the  flume  was  over  $2,- 
000,000.  As  showing  the  advancement  which  had  been  made, 
he  said  that  eight  years  ago  it  was  not  considered  that  electric 
power  could  be  transmitted  from  Niagara  Falls  to  Queenston  in 
competition  with  steam.  Mr.  Jennings  was  associated  with  the 
construction  of  the  Metropolitan  electric  railway,  North  Toronto, 
and  stated  that  after  starting  interruptions  occurred  daily  for 
some  time.  It  was  found  that  these  w'ere  caused  by  straws 
being  blown  onto  the  wires  and  by  branches  of  trees  falling 
upon  them.  Mr.  James  McDougall  also  spoke  along  the  same 
line. 

In  answer  to  Mr.  Keating  Mr.  Lambe  said  that  where  inter- 
ruptions occurred  in  a  transmission  line  it  was  usually  the  result 
of  poor  construction  and  incompetent  operation,  and  could  be 
avoided  by  proper  construction  and  due  attention  thereafter.  The 
breaking  of  white  pdrcelain  insulators  by  boys  had  been  a  source 
of  considerable  trouble,  to  remedy  which  some  manufacturers 
were  now  putting  on  their  insulators  an  outside  brown  coloring 
coat. 

Mr.  Chipman  said  that  there  were  many  inland  steamers  where 
the  development  of  water  power  was  contemplated,  but  one 
thing  which  was  lacking  was  a  knowledge  of  the  drainage  area. 
He  urged  that  the  Government  should  authorize  a  proper  topo- 
graphical survey. 

Mr.  T.  R.  Rosebrugh  spoke  on  the  subjects  of  governing  and 
line  losses.  At  voltages  of  40,000,  he  said,  there  would  be 
discharges  and  consequently  a  certain  loss  even  if  no  power  were 
being  consumed.  It  would  take  a  considerable  horse  power  to 
maintain  the  line  voltage  even  if  no  power  were  being  taken  from 
the  line. 

Mr.  H.  F.  Duck  thought  that  the  difficulty  in  connection  with 
some  water  power  developments  had  been  that  superintending 
engineers  of  ability  had  not  been  employed. 

A  unanimous  vote  of  thanks  was  tendered  to  Mr.  Lambe  for  in- 
troducing the  subject. 
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POWER  PLANT  AT  MONTMORENCY  FALLS, 
QUEBEC. 

Bv  GEOK.iE  \V.  Bowie,  H.E. 

The  power  and  generating-  station  of  the  Quebec  Railway, 
Light  &  Power  Company,  situated  at  Montmorency  Falls,  seven 
miles  east  of  the  ancient  city  of  Quebec,  is  probably  one  of  the 
most  interesting,  mstructive  and  modernized  plants  on  the  con- 
tinent of  America.  Its  electrical  and  hydraulic  equipment,  con- 
sisting of  the  dam,  pipe  line,  power  house,  turbines  and  electrical 
machinev,  in  its  present  complete  and  finished  whole,  is  a  credit- 
able example  of  energy,  mental  and  physical,  to  overcome  natur- 
al obstacles  in  construction,  and  adverse  conditions,  which  is  the 
delight  of  the  present  day  engineers  to  combat  and  bring  to  a  suc- 
cessful issue. 

In  these  davs  of  herculean  enterprises  it  was  not  to  be  expect- 
ed that  the  energy-  of  the  picturesque  Montmorency  Falls  would 
be  exempt  from  being  made  subservient  to  man's  use.  So  that 
art  account  of  the  electrical  hydraulic  engineering  work  which  has 
elevated  the  antiquated  city  of  Quebec  to  a  first  place  amongst 
the  cities  of  Canada  and  the     United     States     for  electric  car  ser- 


bv  the  Quebec  Railway,  Light  &  Power  Company  for  commer-  ' 
cial  purposes  in  generating  electricity.  The  shape  of  the  dam  is 
rhomboid,  the  right  angled  side  (facing  up-stream)  is  built-of  con- 
crete, and  is  imdoubtedly  a  model  of  strength,  as  the  conditions 
made  it  necessary  that  it  should  withstand  sudden  rises  and  fast 
flowing  freshets  in  the  river,  also  the  great  accumulations  of  ice 
in  the  winter  season,  which  is  somewhat  prolonged  in  this  lati- 
tude. The  length  of  the  dam  is  265  feet  (between  shore  piers), 
height  18  feet,  thickness  at  bottom  22  feet,  and  at  top  8  feet. 

The  gate  house  dam  and  abutments  contain  4,616  cubic  yards 
of  concrete.  The  mixture  of  the  concrete  for  interior  of  dam  is 
I  of  Portland  cement,  3  of  sand,  and  5  of  broken  stone  ;  for 
facing,  I  of  cement,  2  of  sand,  and  3  ot  stone,  12  inches  deep 
from  its  respective  surfaces.  A  waste  water  way  was  also  pro- 
vided to  divert  the  surplus  water  not  used  in  the  feeder  pipe 
while  dam  was  under  construction. 

At  no  time  during  the  progress  of  the  work  on  the  dam  and 
gate-house  was  the  generating  of  electricity  under  the  old  system 
interfered  with,  the  company's  engineer  and  superintendent 
having  arranged,  with  great  forethought,  temporary  feeder  pipes 


Kk>.  I.— \'ie\v^in  the  Power  Hoise,  Showing  Doible-Cirrent  Ceneratok  anh  its  Tiruine  in  the  Foregroi  : 


vice  and  lighting,  will  not  come  amiss.  What  makes  an  account 
of  this  plant  doubly  interesting  is  the  trouble  experienced  in  de- 
signing a  turbine  suited  to  a  high  head  ot  water  free  from  noise 
in  operation  and  complete  destruction  in  a  limited  time  from  per- 
foration of  all  metal  exposed  to  the  impingement  of  the  water  on 
the  surfaces  receiving  the  full  force  at  a  high  pressure.  It  was 
only  after  a  lapse  of  considerable  time  and  constant  experiment 
that  the  present  turbines  (the  first  of  their  kind  installed)  were  de- 
signed bv  the  water  wheel  manufacturers,  who  have  now  been 
able  to  devise  an  "Ideal  "  turbine  suited  to  the  requirements  of 
high  head  water  power  and  free  from  all  the  objectionable  features 
that  have  hitherto  existed  in  wheels  running  under  these  con- 
ditions. 

SOURCE  OF  WATER  SUPPLY  AND  DAM. 
The  Montmorency  river  has  its  rise  and  origin  at  Snow  Lake, 
about  75  miles  from  the  falls  and  power  station,  and  drains  a  con- 
siderable area  of  almost  virgin  territory,  providing  an  ample 
supply  of  water  at  the  dryest  season  of  the  year  sufficient  to  de- 
velop 10,000  horse  power.  The  dam  is  built  on  the  verge  of  the 
abyss  of  the  famous,  historical  and  well  known  Montmorency 
Falls,  whose  water  has  a  sheer  drop  of  264  feet  into  the  St. 
Lawrence  river.     As  useful  energ:y.  200  feet  of  this  fall  is    utilized 


and  connections  to  meet  all  emergencies  arising  from  the  change 
from  the  old  plan  to  the  new.  .\nother  matter  which  demanded 
important  consideration  for  uninterrupted  winter  service  was 
adequate  protection  against  frazil  or  anchor  ice,  which  is  abun- 
dant during  this  period,  and  would  without  fail  deprive  the  in- 
habitants of  Quebec  of  electric  lighting  and  car  senice.  The 
arrangement  is  simplicity  itself,  by  isolating  an  enlargement  of 
the  river  on  its  west  side  (in  front  of  the  dam),  and  building  a 
crib  (ballasted  with  stone)  until  it  reached  the  entrance,  or  neck 
to  this  enlargement  or  pond.  This  crib  was  325  feet  long,  built 
parallel  to  the  river's  course  in  front  of  the  dam,  and  contains 
seven  submerged  openings  6  ft.  x  12  ft.  for  the  admission  of 
water  to  stilling  pond  in  inside  of  crib  where  entrance  to  feeder 
pipe  is  located.  This  crib  or  guard  pier  is  sheathed  with  heavy 
planking  on  side  next  current  of  river  so  as  to  deflect  ice  and 
debris  of  all  kinds,  thereby  remaining  in  the  river's  current  and 
passing  over  the  dam.  The  result  justified  the  expectations  of 
the  company's  engineer,  and  has  proven  an  admirable  way  of 
getting  rid  of  this  winter  trouble  to  a  water  power  plant. 
THE  FEEDER  PIPE. 
The  grading  for  the  feeder  pipe  proved  to  be  no  slight  piece  of 
work,  winding,  as  it  does,  snakelike  along   a  steep  hillside  which 
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rises  to  an  elevation  of  almost  300  feet  from  the  St.  Lawrence 
river,  sometimes  cutting-  through  steep  bluffs  of  rock  and  again 
crossing  deep  and  dangerous  ravines  on  the  bluff.  The  feeder 
pipe  is  constructed  of  first  grade  tank  steel,  2,609  'set  long  from 
dam  to  power  house,  1,509  feet  of  its  length  being  8  feet  diameter 
by  ^  of  an  inch  thick,  and  having  only  a  slight  declination  in 
that  distance,  the  remaining  1 100  feet  beginning'  to  decline  rapid- 
ly to  the  power  house,  and  being  6  feet  diameter  by  yi  of  an  inch 
thick,  the  remainder  of  pipe  being  }i  inch  thick.  The  seams  on 
the  circumference  are  single  riveted.  Horizontal  seams  are 
double  riveted,  all  rivets  y^  of  an  inch  in  diameter. 

When  all  the  turbines  are  running  with  a  "  peak  load, "  the 
rate  of  flow  of  the  water  in  the  main  feeder  pipe  is  5  feet  per 
second.  For  such  a  long  length  of  feeder  pipe,  containing  such  a 
volume  of  water,  it  was  found  necessary  to  provide  means  to 
counteract  the  fluctuating  impetus  or  oscillation  (of  the  immense 
quantity  of  water  contained  in  the  pipe)  due  to  the  opening  and 
closing  of  turbine  gates,  caused  bv  changes  of-load  on  generators 


this  consists  oi  five  units  for  generating  current  and  two  small 
units  for  excitation.  The  turbines  recently  installed  are  the  first 
of  their  kind  in  use,  and  are  designated  the  "  V'ictor  High  Pres- 
sure Wheel."  There  is  no  question,  as  has  been  demonstrated 
by  recent  tests,  but  that  this  is  the  "  ideal  "  high  head  turbine, 
and  the  builders  are  to  be  congratulated  on  having  attained  such 
a  perfect  wheel,  after  many  trials,  vicissitudes  and  disappoint- 
ments. At  the  official  test  made  by  competent  hydraulic  and 
electrical  engineers  appointed  by  the  Quebec  Railway,  Light  & 
Power  Co.,  the  turbines  at  half  gate  gave  an  undisputed  efficiency" 
of  78  per  cent.,  as  shown  in  the  annexed  diagram  submitted,  to 
which  is  appended  the  signature  of  the  company's  engineer  and 
manager  who  supervised  the  test.  The  diagram  of  power,  water 
and  efficiency  curves  as  shown  are  self  explanatory,  and  the  in- 
terested reader  will  easily  compreliend  them  without  further 
comment  thereon. 

The  water  wheels  or  turbines  are  54  inches  diameter  and  make 
286  revolutions  per  minute.        Each  of  the  five  units   has  a   capa- 
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H.  P.  V'icTOR  High  Pressure  Turbine  Direct  Connected  to  Generator. 


running  both  of  their  railroad  systems.  For  two  reasons  it  was 
necessary  this  oscillation  should  be  counteracted  ;  to  prevent 
rupture  of  pipe,  and  to  allow  governors  to  regulate  change  of 
load  only,  and  not  to  be  affected  by  fluctuations  of  water,  the 
last  reason  being  a  very  important  consideration  for  steady  ser- 
vice where  w'ater  is  the  motive  power. 

To  remedy  these  faults,  it  was  decided  to  erect  two  stand 
pipes  (as  being  superior  to  relief  valves).  No.  i  stand  pipe  being 
placed  almost  immediately  outside  of  the  power  house.  The 
foundation  for  the  stand  pipe  was  placed  75  feet  above  power 
house,  and  the  pipe  as  erected  .stands  150  feet  high  and  six  feet 
in  diameter,  housed  from  top  to  bottom  with  a  4  inch  air  space  to 
prevent  freezing  during  the  winter.  N'o.  2  stand  pipe  was  erect_ 
ed  midway  between  the  dam  and  power  house,  being  4  feet  dia- 
meter and  45  feet  high.  It  has  a  counter  fluctuating  eflFect  on  the 
action  of  No.  :  stand  pipe.  The  entire  arrangement  has  proved 
exceedingly  satisfactory,  and  is  one  of  the  many  important  factors 
which  have  resulted  in  giving  steady  lighting  service,  a  condition 
which  is  the  desideratum  of  electricians  and  users  of  the  electric 
current. 

POWER    house. 

The  power  house  is  a  substantially  built  stone  s*ructure  of  two 
stories,  40  feet  wide  by  150  feet  long,  and  45  feet  in  l-eight  from 
lower  floor  to  apex  of  roof.  The  interior  being  the  point  of  i-.- 
terest,  I  will  proceed  with  an  account,  first,  of  the  hv^raulic 
machinery,    which    has   created   so   much    ir  -'ioism; 


city  01  1,000  horse  power  under  a  head  oi  water  260  feet  high. 
The  wheel  shaft  is  coupled  direct  to  generator  shaft  with  flange 
couplings,  with  the  usual  fibre  plate   and    bolt   bushings  to  insure 


Fig.  3. — The  Hydraulic  Crib. 

perfect  insulation.     The  bearings  on  water  wheel  are  01   the   ring 
oiling  '^'. ivel  box  type. 

The  wheels  when  running  are  free  from  the  noise  of  breaking 
water,  jar  and  other  detrimental  qualities  hitherto  difficult  to 
eliminate,   yet    so    common    in   high   head   wheels,    which  finally 
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destroy  the  wheels  by  perforating  the  buckets,  chute  glides  and 
other  parts  exposed  to  the  impingement  ot  the  water.  All  parts 
of  the  turbine  are  easily  g-ot  at  for  examination.  In  the  design 
provision  has  also  been  made  to  prevent  frazil  or  anchor  ice  in- 
terfering with  the  running  of  the  wheels  or  the  operation  of  the 
gate  in  the  chute  case. 

The  \"ictor  high  head  wheel  is  also  provided  with  an  air  cham- 
ber (situated  between  wall  and  case),  in  which  there  is  a  float 
attached  by  a  tube  to  an  air  valve  (at  top  of  air  chamber)  for 
admission  of  air  to  wheel  case  and  draft  tube,  to  maintain  a  par- 
tial vacuum,  to  retain  the  water  in  case  of  a  constant  level  below 
the  wheel,  irrespective  of  amount  of  gate  opening. 

By  referring  to  the  illustrations  the  reader  will  comprehend  the 
general  construction  more  clearly  than  can  be  furnished  by- 
explanations. 

Close  by  the  wheel  settings  and  attached  to  each  one  of  them 
is  a  36  inch  gate  valve,  which  is  provided  with  a  6  inch  by-pass 
pipe  and  valve,  so  as  to  enable  the  36  inch  valve  to  be  opened 
easily  by  equalizing  the  pressure  on  both  sides,  otherwise  they 
would  have  to  be  opened  against  a  pressure  of  36  tons.  For 
regulating  variation  of  speed  of  wheels  and  generators  due  to 
change  of  load,  there  is  attached  to  each  turbine  a  Giesler 
mechanical  electrical  governor,  which  governs    unerringly,  under 


plant,  the  results  haw  been  perfectly  satisfactory,  and  since  they 
were  placed  on  their  foundations,  three  years  ago,  have  never 
given  anv  trouble  nor  failed  to  meet  the  requirements,  although  in 
service  night  and  day  during  that  period.  These  four  units  are 
interchangeable,  and  can  be  used  on  any  circuit  in  the  city  of 
Quebec  from  the  distributing  station  there,  for  incandescent,  arc, 
motor  or  street  railway  purposes. 

The  four  S.K.C.  units  have  an  independent  switchboard  which 
contains  nine  white  marble  panels  set  in  an  oak  frame,  bolted  to  a 
stable  foundation,  and  furnished  with  4  volt-meters,  4  ammeters, 
and  also  four  rubber  shutters,  quick  arc  breaking  switches  on 
each  outside  set  of  panels,  with  leads  of  No.  i  rubber  covered 
wire  to  each  respective  unit.  The  center  panels  are  provided 
with,  on  account  of  there  being  two  exciters,  4  voltmeters,  two 
potential  volt-meters,  4  ammeters,  also  4  two-throw  two-pole 
switches  for  excitation  purposes,  all  wiring  being  arranged  to 
allow  of  any  generator  unit  being  excited  from  either  of  the  two 
exciter  dynamos. 

In  addition  to  the  usual  or  independent  switchboard  just  de- 
scribed, there  is  a  transfer  board  provided  with  a  suitable  bus-bar 
arrangement  which  makes  it  possible  to  connect  each  generating 
unit  on  anv  transmitting  circuit,  between  power  and  distributing 
stations.     The  fifth  unit,  installed  within  the  last  few  months,  is  a 


Fig.  4. — Bro.\dside  View  in  Power  House — Exciters  and  Their  Ti  rbines  in  Foregrovnd. 


the  most  adverse  conditions,  the  electrical  load  for  railroad,  motor 
or  lighting  purposes.  These  governors  are  probably  as  interest- 
ing a  piece  of  mechanism  as  is  constructed  at  the  present  day, 
but  to  explain  the  details  of  the  design  would  require  diagrammatic 
'llustra  tions,  which  are  outside  the  scope  of  this  article.  With  a 
constantly  varying  change  of  load  on  the  street  railroad  circuit, 
the  Giesler  governor  on  this  plant  regulates  the  speed,  as  shown 
by  the  tachometer,  within  a  3  per  cent,  variation  (in  286  revolu- 
tions), and  on  incandescent  and  arc  lighting  units  the  variation 
never  exceeds  2  per  cent.  In  the  event  of  a  line  wire  breaking, 
circuit  breaker  flying  out,  or  any  sudden  removal  of  the  load,  the 
governor  will  shut  gate  within  the  space  of  three  seconds  to  a 
sufficient  opening  to  keep  wheel  running  at  normal  speed. 
electrical  EQnPME.V!T. 
The  electrical  equipment  consists  of  five  units,  four  of  the 
generators  being  of  the  S.K.C.  system,  voltage  5,500,  kilowatts 
600,  alternations  8,000,  revolutions  286  per  minute.  The  S.  K.  C. 
generators  are  of  the  induction  type  and  have  proved  beyond 
question  that  the  alternating  generator  is  a  most  reliable  and  ser- 
viceable system,  suitable  for  the  general  distribution  of  light  and 
power  simultaneously  from  the  same  generator  and  circuit  at 
frequencies  which  are  economical.  The  S.K.C.  two-pheioj  «ystp"i 
has  been  and  is  operated  under  a  great  diversity  of  conditions, 
such  as  high  voltage,  low-  voltage,  under  and  overhead  circuits, 
three   and   four   wires,  etc.     As   has  been   demonstrated    in   this 


Westinghouse  double  current  generator,  otherwise  a  direct  and 
alternating  current  two-phase  machine  of  600  kilowatts,  400  volts, 
8,000  alternations,  286  revolutions  per  minute.  This  machine  has 
been  previously  described  in  these  columns.  The  alternating  cur- 
rent is  transmitted  to  Ste.  Anne's  de  Beaupre,  distant  only  15 
miles,  on  a  3  wire  line.  This  type  of  generator  is  used  exclusively 
for  electric  railway  and  long  distance  transmission  purposes. 
The  direct  current  side  of  this  generator  is  used  to  supply  current 
to  feed  the  line  running  adjacent  to  the  power  house  by  cable 
feeders  with  a  voltage  of  550,  being  a  direct  current  feeder  on  the 
trolley  wire  where  it  passes  the  power  house.  The  alternating 
current  side  of  the  generator  delivers  the  current  with  a  voltage 
of  400  to  the  step-up  transformers  in  the  power  house,  which  in- 
creases the  voltage  to  u, 000,  and  is  transmitted  direct  to  St. 
Anne's.  The  step-down  transformers  there  reduce  the  current  to 
400  volts,  which  runs  a  rotary  converter,  which  feeds  the  trolley 
wire  with  a  voltage  of  550  at  that  end  of  the  road.  This  system  has 
also  a  feeder  from  the  Quebec  city  end  of  the  line,  and  in  this  way 
is  maintained  an  almo"-:  uniform  strength  of  current  and  speed  of 
cars  from  end  to  jnd  of  road. 

This  unit  If  provided  with  a  switchboard  consisting  of  6  upright 
marble  panels,  with  the  usual  necessary  number  of  meters  and 
s'vitcheo.  The  circuit  breakers  are  of  the  I.  T.  E.  type.  The 
high  potential  transmission  lines  have  3  special  automatic  com 
bined  non-arcing  circuit  breaking  switches. 
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All  of  tliL-  electrical  equipment  and  apparatus  is  protected  effect- 
ively by  the  Wurts  pyramidal  form  of  lightning:  arresters  with 
choke  coils  underneath. 

The  arresters  installed  here  are  sufficient  for  a  15,000  volt  three 


NEW  ELECTRIC  RAILWAY. 

Thk  Woodstock,  Thames  \alley  aTid  In^ersoll  Electric  Railway, 
which  started  its  first  car  over  the  finished  section  of  the  road 
from  Woodstock  to  Beachville  on  October  8th,   has  been  doing-  a 
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-Diagram  Showing  Efficiency  Cirves. 


wire   alternating  current    power  transmission    circuit,  and  can  be 
used  on  any  number  of  phases. 

PERSONAL. 

Edward  A.  Evans,  general  manager  and  chiei  engineer  Quebec 
Railway,  Light  and  Power  Company. 

Arthur  Giesler,  H.E.  and  chief  engineer  of  the  Stilvvell-Bierce 
&  Smith-Vaile  Company,  Dayton,  Ohio,  U.S.A.,  who  are  the  de- 
sig-ners  and  manufacturers  of  the  Victor  high  head  turbine. 

W.  A.  Langford,  superintendent  and  electrician  for  the  Quebec 


Fig.  6. — The  Switchboard. 

Railway,  Light  and  Power  Company,  and  Geo.  W.  Bowie,  H.E., 
who  supei-vised  the  installation  of  the  hydraulic  work  for  the 
Stilwell-Bierce  &  Smith  V'aile  Company. 

Since  writing  this  article  Mr.  Bowie  has  severed  his  connection 
with  the  Stilwell-Bierce  and  Smith-Vaile  Company  and  has  ac- 
cepted a  position  with  the  National  Cash  Register  Company,  of 
Dayton,  Ohio,  as  first  assistant  of  their  engineering  depart- 
ment. 


good  business  ever  since.  We^understand  that  often  when  the 
car  starts  there  are  two  or  three  carloads  of  people  waiting  to 
take  it.  Other  cars  will  be  put  on  very  soon,  and  as  long  as  the 
weather  will  permit  work  on  the  line  from  Beachville  to  IngersoU 
will  be  pushed  ahead.  The  Von  Echa  Company,  which  is  building 
this  road,  is  anxious  to  finish  it  without  delay,  and  if  not  compelled  to 
shut  down  by  cold,  will  run  the  cars  into  IngersoU  before  spring. 
The  work  so  far  has  been  rapid  and  good,  the  best  of  material 
and  labor  being  used  throughout.  The  roadbed  is  for  the  most 
part  built  along  the  upper  side  of  the  turnpike,  over  land  pur- 
chased^^ in  fee  simple  by  the  com- 
pany. Seven  foot  cedar  ties,  2)4 
foot  centre,  30  foot  chestnut  and 
cedar  poles,  and  56  pound  rails  have 
been  used.  The  power  house  is  ot 
brick,  the  car  barn  frame,  and  are 
built  on  opposite  sides  of  the  road, 
about  one  mile  from  Woodstock,  but 
at  about  the  electrical  centre  of  the 
road,  made  so  on  accovmt  of  the 
grades. 

The  adverse  criticism  which  pre- 
vailed in  many  quarters  until  the  car 
started  and  demonstrated  the  cor- 
rectness of  the  ideas  of  the  Von 
Echa  Company,  has  rapidly  veered, 
and  now-  the  people  are  congratulat- 
ing themselves  and  the  Von  Echa 
Company.  Requests  are  being 
made  for  bonds  of  the  road,  all  of 
which  are  held  by  the  Von  Echa 
Company,  which  showed  its  faith  in 
the  road  and  in  the  country  through 
which  it  tfi  being  built,  by  using  its 
ow-n  money,  making  no  appeal  for 
cash,  not  seeking  subsidies  or 
trying  to  sell  either  stock  or  bonds. 
The  plant  as  yet  is  incomplete, 
only  one  engine,  boiler,  generator,  etc.,  having  been  put  in,  but 
duplicate  machinery  and  more  cars  will  soon  follow.  In  the 
spring  freight  cars  will  be  added,  when  the  road  will  be  quite  a 
model  interurban  enterprise,  and  do  much  to  develop  the  rich 
farming  country  of  Oxford  county. 


Dr.  Moore  is  building  a  telephone  line  from   Horning    Mills     to 
Whitfield,  Ont. 
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!     QUESTIONS  AND  ANSWERS     \ 

"  SrBSCRiBER "  writes  :  In  the  November  issue  of 
the  News  you  were  kind  enough  to  reply  to  an  inquiry 
of  ours  under  the  nom  de  plume  of  "  Subscriber,"  re 
primary  effects  on  secondary  wires.  In  reply  to  in- 
vitations for  further  particulars  we  would  say  that  the 
line  had  been  carefullv  examined  for  any  swinging'  con- 
tacts, and  none  such  existed.  The  effect  is,  however, 
intermittent  ;  sometimes  the  same  part  may  be  handled 
with  impunity  that  at  another  time  will  promptly  knock 
one  down,  nor  does  the  weather  make  much  difference, 
wet  or  dry.  We  have  not  run  transformers  hot,  but 
have  cut  one  after  the  other  of  the  4  banked  on  this 
line  out,  without  any  difference  to  the  intensity  of 
shock.  Not  having  a  static  voltmeter,  we  cannot  give 
the  potential,  but  can,  from  personal  experience, 
guarantee  it  well  up  in  the  hundreds,  also  that  it  is 
neither  static  nor  a  low  voltage  effect  on  sensitive  con- 
stitutions ;  several  hands  being  severely  burned  by 
being  pinned  to  socket  or  wire  while  handling  same. 
The  line  was  O.K.  till  some  four  months  ago,  no 
change  being  at  that  time  made  in  it. 

Ans. — We  have  again  very  carefully  gone  over  your 
previous  enquiry,  and  also  the  further  details  contained 
above,  but  regret  that  we  can  come  to  no  definite  con- 
clusion in  the  matter.  We  presume  that  if  you  have  a 
series  arc  circuit,  running  at  the  time  the  trouble  was 
experienced,  you  have  taken  the  precaution  of  shutting 
it  down  to  see  if  a  leak  ftom  it  was  not  the  cause. 
From  your  last  letter  we  would  judge  that  the  potentials 
were  high,  and  were  not  static,  as  you  speak  of  severe 
burns  having  been  inflicted.  These  possible  sources 
being  eliminated,  there  remains  but  a  connection  to  a 
foreign  line  (such  as  the  series  arc  circuit,  referred  to 
above),  or  to  the  primary.  We  would  suggest  that  you 
obtain  the  use  of  a  voltmeter  with  a  range  at  least  as 
high  as  your  primary  potential,  and  that  if  you  fail  to 
discover  the  trouble  with  its  aid,  you  put  the  matter 
into  the  hands  of  one  of  the  manufacturing  companies 
for  investigation,  as  it  is  not  a  state  of  affairs  which  it 
is  wise  to  leave  unremedied. 


"  Engineer  "  says :  I  have  an  engine  running  here 
with  the  main  belt  crossed.  Would  it  not  be  a  better 
plan  to  run  it  the  other  wav,  and  thus  have  an  open 
belt  ? 

Ans. — The  advisability  of  reversing  the  rotation  of 
your  engine  depends  entirely  on  its  make.  For  instance, 
if  it  is  equipped  with  a  shaft  governor  contained  by  the 
fly  wheel,  you  will  have  to  get  practically  a  new  gover- 
nor complete  before  you  can  run  in  the  other  direction, 
though  if  you  have  a  pendulum  type  there  will  be  no 
difficulty  on  this  score,  nothing  being  necessary  but  the 
reversion  of  the  eccentric.  Again,  if  you  have  a  self- 
oiling  tj'pe  you  will  probably  find  it  impossible  to  run  it 
in  any  direction  but  that  for  which  it  originally  was 
built,  as  the  oil  channels,  grooves,  etc.,  being  supplied 
as  a  rule  by  centrifugal  force  throwing  the  oil  into  them, 
are  adapted  to  receive  the  oil  but  from  one  direction 
only,  and  thus  do  not  get  any  oil  supply  if  the  engine 
be  run  the  other  way.  Again,  the  guides,  together 
with  the  crosshead  adjusting  and  oiling  arrangements, 
are  in  many  engines  designed  to  take  the  side  thrust  of 
the  piston  and  connectjng  rods  on  one  side  only,  and 
are  not  designed  so  that  these  strains  and  frictions  can 
be,  with  safety,  transferred  to  the  other  guide. 

A  subscriber  at  Calgary  writes  :  The  purchase  of  a 
stone  crusher  is  under  consideration.  It  is  expected  to 
crush  any  size  stone  usually  found  in  a  gravel  bed.  I 
may  say  we  have  them  as  large  as  14  inches  in  all  di- 
rections, and  they  propose  to  use  electric  motive  power. 
The  only  current  available  here  is  the  alternating  cur- 
rent, and  the  company  are  installing  synchronous 
motors,  which,  of  course,  require  to  be  brought  up  to 
speed  by  some  outside    agency,  but  even  if  they    put  in 


a  direct  current  machine,  will  not  the  load  be  too  var- 
iable ?  Will  it  be  either  profitable  or  practicable  to 
run  it  by  electricity,  the  load  varying  each  time  it  strikes 
or  completes  the  crushing  of  a  stone  from  zero  to  full 
capacity  of  machine  ?  Let  it  be  understood  that  a  heavy 
fly-wheel  will  be  used. 

Ans. — The  running  of  stone  crushers  can  most  em- 
phatically be  accomplished  by  means  of  electric  motors. 
It  is  of  course  desirable  that  all  the  details  of  the  pro- 
posed plant  should  be  submitted  for  competent  investi- 
gation, but  the  following  are  the  main  points  :  Alter- 
nating motors  are  preferable  to  the  direct  current  type 
because  of  their  ability,  due  to  the  absence  of  moving 
contacts,  to  successfully  withstand  very  large  temporary 
overloads,  which  will  always  be  encountered  in  this 
class  of  work,  owing  to  irregularity  in  the  feeding  of 
the  crusher,  the  occurrence  of  hard  heads,  etc.  On  the 
other  hand,  a  direct  current  type,  unless  having  a  horse 
power  capacity  very  much  in  excess  of  that  required  to 
run  the  crusher  under  normal  loads,  in  which  case  the 
installation  will  become  unnecessarily  expensive,  will 
give  more  or  less  trouble  from  sparking  at  the  commu- 
tator, though  this  can  be-  partially  avoided  by  careful 
handling  of  the  plant.  We  would  say  that,  generally 
speaking,  induction  motors  would  be  preferable  to  the 
synchronous  type,  because  they  will  work  under  much 
larger  voltage  variations  than  will  the  latter,  are  easier 
to  look  after  under  the  extreme  conditions  of  dirt  and 
dust  usually  prevailing  in  such  work,  are  more  simple 
and  therefore  require  less  skilled  attendance,  and  will 
probably  cost  you  less  than  will  the  latter.  It  is  of 
course  highh'  desirable  that  large  balance  wheel  capa- 
city should  be  installed,  no  matter  what  the  motive 
power,  and  it  is  also  advisable  in  order  to  avoid  as 
much  as  possible  the  disturbance  of  the  line  voltage 
incident  to  the  starting  of  a  heavy  machine  such  as  this, 
that  the  motor  be  started  first,  and,  after  it  is  running, 
the  crusher  brought  up  to  speed  by  means  of  a  clutch  or 
tight  and  loose  pulleys.  The  question  as  to  whether  it 
will  be  profitable  to  operate  your  crusher  electrically  is 
one  governed  entirely  by  local  conditions.  In  the  ab- 
sence of  the  details  obtaining  we  are  unable  to  give  you 
an  opinion;  the  interest  on  the  cost  of  the  plant,  the  cost 
of  attendance,  the  cost  of  repairs,  and  the  cost  of  fuel 
will  form  the  basis  on  which  to  calculate  the  expense  of 
operating  by  steam  or  gas  or  fuel  oil;  the  outlay  for 
electrical  operation  will  be  made  up  of  the  same  com- 
ponents, excepting  that  the  price  paid  for  current  will  be 
substituted  for  the  cost  of  fuel. 


E.  F.  Valiquet,  Marlbank,  Ont.,  referring  to  the 
question  in  November  number  as  to  which  side  of  a  belt 
should  be  placed  next  the  pulley,  asks  whether  the  flesh 
or  grain  side  is  the  smooth  side,  as  he  was  always  told 
to  put  the  smooth  side  next  the  pulley. 

Ans. — The  flesh  or  grain  side  of  a  belt  is  the  side 
which  has  the  network  of  lines  running  all  over  it,  being 
the  impressions  left  by  the  veins  and  arteries  of  the 
animal;  the  bright,  hard,  smooth  side,  with  the  some- 
what pitted  or  pebbly  appearance,  is  the  hair  side. 


"  DvNAMO  Tender"  writes  :  There  are  several  spots 
of  oil  on  our  switchboard,  which  I  would  like  to  take 
out  if  possible.  Can  you  tell  me  anything  which  would 
do  for  the  purpose  ? 

Ans. — The  use  of  ordinary  washing  soda  and  vinegar 
will  usually  clean  out  most  spots.  Lay  the  marble  down 
flat  if  possible,  put  the  soda  over  the  spot  to  be  cleaned 
and'^our  on  the  vinegar,  thus  making  the  reactions  to 
take  place  on  top  of  the  oil.  It  is  possible,  of  course,  by 
this  means  to  get  at  only  the  oil  near  the  surface  of  the 
marble;  very  possibly  the  oil  which  is  further  in  will 
soak  out  after  a  few  weeks,  in  which  case  the  operation 
will  have  to  be  repeated. 


The  Canadian  Electric  Lig-ht  Company,  of  Quebec,  have  se- 
cured the  contract  for  lighting-  the  streets  of  Levis,  Que.,  electri- 
cally. 

Several  gentlemen  met  in  Essex,  Ont.,  on  December  15th  and 
made  arrang-ements  to  obtain  a  charter  for  the  construction  of  an 
electric  railway  from  Windsor  to  a  point  on  the  lake  shore. 
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Correspondence. 


BRAKES  FOR  STREET  CARS. 

Toronto,  Jan.  ,v'J.  1901. 
Editor  Canadian  Ei.eci  ^icai.   News; 

Dear  Sir, — In  your  issue  for  December  last  \'our  ^Montreal 
correspondent  writes  vou  re^ardini^  the  running'  a\va\' of  a  car  in 
Montreal  city,  which  had  but  then  recentl_v  taken  place,  and  call- 
ing' attention  to  the  necessity  for  better  brakes. 

In  connection  with  this  I  would  point  out  that  with  a  car  equip- 
ped with  two  or  more  motors  and  any  oi  the  modern  t\'pe  of  con- 
trollers, the  motorman  possesses  in  the  reversibility  of  the  mo- 
tors a  brake  almost  as  quick,  and  certainly  as  reliable  for  emerg- 
enc}'  work  as  any  air  ov  power  brake  now  on  the  market.  If  the 
reversing  oi'  the  motors  with  either  the  trolley"  on  c>r  off  will  not 
hold  the  car,  it  means  that  the  wheels  are  slipping,  and  that  the 
car  cannot  be  held  by  anv  sl\-le  of  brake,  through  its  own  wheels, 
but  must  be  controlled  by  some  device  such  as  a  track  brake, 
which  class  of  apparatus  has  not  up  to  the  present  been  commer- 
cially perfected. 

Yours  truly, 

A.  B.  Lambk,  Jr. 


EQUIPMENT  OE  THE  CATARACT  POWER 
COMPANY. 

TORO.NTO,  Dec.  31st,   1901. 
Edilo:    CanaD  an  El-lCTRICrtL  N(-ws  : 

Dear  Sir, — I  picked  up  in  our  Toronto  office  to-day  a  copy  of 
your  Canadian  Electrical'  News  for  December,  and  note  with 
interest  your  editorial  on  the  Cataract  Power  Company.  E\  i- 
dently  you  have  been  mis-informed  in  some  respects  as  to  the  ap- 
paratus used  by  this  company,  as  it  was  not  all  furnished  by  the 
Royal  Electric  Company.  The  three  300  k  w.  rotary  converters 
referred  to  in  the  article,  with  complete  switch-board  apparatus 
therefor,  was  supplied  by  the  Westinghouse  Electric  &  Mfg. 
Company.  We  have  also  furnished  to  the  Cataract  Power  Com- 
pany a  number  of  induction  motors  and  transformers  aggregat. 
ing  over  1000  horse  power  in  capacity. 

I  also  note  with  interest  3'our  item  in  regard  to  the  Chamblv 
power  plant,  in  which  you  mention  that  it  is  intended  to  put  in  ten 
2000  k.  w.  air  blast  transformers.  It  may  be  of  interest  to  \ou 
to  know  that  these  transformers  and  a  similar  equipment  for  the 
receiving  station  in  Montreal  are  being  built  b_v  the  Westinghouse 
Company. 

Yours  verv  trtilv, 

T.  C.  Frenvear,  Manager. 


SELECTION  OF  ITALIAN  TURBINES. 

Montreal,  Dec.  18,  iqoo. 
Editor  Canadian  Ei-ectricai,  News  ; 

Dear  Sir, — Replying  to  your  enquiry,  I  furnish  the  following 
information.  About  three  years  ago  the  Cataract  Power  Com- 
pany, of  Hamilton,  decided  to  develop  a  water  power — 267  feet 
head — for  electrical  purposes,  near  St.  Catharines,  Ont.  The 
design  contemplated  four  units — four  horizontal  turbines  of  1,500 
h.p.  each,  driving  four  direct  connected  generators  of  1,000  k.w. 
each,  at  400  r.p.m.  A  contract  was  awarded  to  an  American  com- 
pany of  turbine  builders  who  claimed  to  be  making  a  specialty  of 
high  head  turbines.  The  contract  embraced,  in  part,  two  tur- 
bines, with  all  necessary  valves,  supply  pipes,  draft  tubes,  govern- 
ors, etc.,  erected  in  place  complete  ;  also  the  draft  tubes  and 
foundation  works  under  floor  level  for  the  remaining  two  tur- 
bines. The  contractors  furnished  their  own  designs  throughout, 
and  guaranteed  the  turbines  to  have  a  certain  efficiency.  The 
instalment  was  made,  but  the  turbines  failed  in  the  efficiency- 
test.  As  good  efficiency  was  very  important  to  the  Cataract 
Power  Company,  the  turbines  were  not  accepted. 

After  starting  the  works  the  writer  made  a  trip  to  Europe,  and 
although  the  trip  was  primarily  for  health  and  pleasure,  I  took 
opportunity  of  visiting  some  interesting  water  power  develop- 
ments in  Italy,  Switzerland  and  .Austria,  as  well  as  the  works  of 
some  of  the  best  known  turbine  builders.  Almost  immediately 
after  my  return  to  Canada  the  Cataract  Power  Company  decided 
to  complete  their  power  plant,  but  further  decided  to  double  the 
capacity  of  the  two  remaining  units  by  making  them  each  3,000  h.p. 
turbines  and  2,000  k.w.  generators.  I  recommended  the  com- 
pany to  take  tenders  in  Europe  as  well  as  in  America  for  the 
turbines  and  their  accessories  ;  and  actmg  under  instructions 
from  the  company,    through  their  manager,   I    prepared  general 


specifications  for  the  proposed  turbines,  etc.  As  the  inlet  pipes, 
draft  tubes  and  turbine  foundations  had  alreadv  been  placed  for 
the  smaller  turbines,  it  was  important  that  these,  as  far  as  pos- 
sible, be  utilized  for  the  larger,  and  that  the  design  for  the  new 
turbines  and  the  space  to  be  occupied  conform,  as  nearlv  as 
possible,    to  the  original  designs. 

To  faciliate  inatters  I  visited  England,  Switzerland,  Budapest, 
(Hungary),  and  Italy,  and  got  tendei-s  from  turbine  builders  in  all 
oi'  these  countries.  The  result  was  the  acceptance  of  a  tender 
from  Milan,  Italy.  The  turbines  have  since  been  received  and 
one  has  been  erected  and  is  now  at  work.  I  feel  satisfied  that 
the  results  obtained,  in  design,  cost,  efficiency,  etc.,  justified  the 
placing  of  the  contract  as  was  done.  Two  tenders  were  received 
from  the  United  States. 

The  contractors  for  the  first  two  turbines — the  .American  com- 
pany—  subsequently  .sent  their  mechanical  superintendent  to 
Europe  and  received,  in  Switzerland,  designs  for  turbines  to 
replace  those  first  installed.  Turbines  from  the  Swiss  design 
have  been  made  and  will  replace  the  old  as  soon  as  the  Italian 
turbines  are  fully  at  work. 

I  know  of  no  Canadian  turbine  builders  who  have  had  the  neces- 
sary experience  in  the  design  and  construction  of  turbines  for  the 
conditions  imposed  and  the  very  high  head  of  water  utilized  by 
the  Cataract  Power  Company,  and  to  this  I  may  add  that  the 
-American  company  who  made  the  first  turbines  were  on  about 
equal  footing  in  this  respect  with  the  Canadian  turbine  builders.  In 
Switzerland,  .Austria  and  Italy  there  are  many  water  powers 
where  the  head  of  water  is  very  high — hundreds  oi  feet— but  the 
quantity  of  water  is  quite  limited.  These  conditions  have  led  to 
the  design  and  construction  of  turbines  for  high  heads  to  a  degree 
of  efficiency  hitherto  unknown  in  this  country. 

The  general  practice  in  Europe  is  to  design  each  turbine  for  the 
conditions  under  which  it  is  required  to  work.      The  general  prac- 
tice in  this  country  has    been  to  build  the    turbine  and    then  adapt 
the  conditions  as  well  as  possible  to  the  turbine. 
Yours  truly, 

Wm.   Kennedy,  Jr. 


TORONTO  ELECTRIC  LIGHT  COMPANY. 

The  Toronto  Electric  Light  Company  have  recently  completed 
a  building  68  x  170  feet,  to  be  used  as  machine  and  carpenter  and 
pattern  shops.  The  machinery  plant  which  was  used  in  the  com- 
pany s  old  machine  shop  has  been  installed  in  the  new  building, 
and  additional  lathes  and  other  machinery  of  larger  capacity  will 
be  added.  Gallaries  extend  along  both  sides  of  the  machine  shop 
and  occupy  about  one-half  of  the  width  of  the  building.  The 
space  in  these  gallaries  will  probably  be  used  for  manufacturing 
electrical  supplies.  It  may  not  be  generally  known  that  the  com- 
pany manufacture  their  own  arc  lamps,  switch-boards,  and  in- 
struments. In  the  rear  of  this  new  building  is  to  be  erected  a  new 
boiler,  engine,  and  dynamo  room  to  relieve  the  present  dynamo 
room,  which  is  overcrowded,  and  to  afford  space  for  a  new  1,500 
h.  p.  compound  engine  now  in  course  of  construction.  The  com- 
pany has  been  short  of  engine  and  boiler  capacity  for  some  time 
past,  and  are  hurrying  forward  the  completion  of  this  additional 
equipment  as  .speedily  as  possible.  Two  new  boilers  have  recently 
been  installed  in  the  present  boiler  room  which  will  afford  a  meas- 
ure of  temporary  relief. 


EAST  TORONTO  MUNICIPAL  PLANT. 

The  village  of  East  Toronto  have  now  their  plant  in  running 
order  and  furnishing  light  to  consumers.  The  street  lights,  23  in 
number,  are  giving  good  satisfaction,  and  the  neighboring  village 
of  Little  York  are  negotiating  for  their  street  lighting  from  the 
East  Toronto  plant.  The  plant  is  in  a  neat  and  spacious  brick 
power  house,  built  at  a  remarkably  low  figure  for  the  size  and 
construction  of  the  building,  and  contains  the  Brown  engine  and 
boiler  and  a  Canadian  General  60  k.w.  alternator,  switch-board 
and  apparatus.  It  was  at  one  time  the  intention  to  place  the 
plant  in  a  corner  of  a  frame  mill,  and  rent  power,  but  the  town 
council  have  acted  wisely  in  earring  out  the  the  expert's  advice 
and  building  their  own  power  house.  The  plant  was  installed 
froin  plans  and  specifications  prepared  by  H.  F.  Strickland,  elec- 
trical expert. 


Messrs.  Ely  &  Turner  have  made  a  proposition  to  the  council 
of  Wiarton,  Ont.,  to  establish  an  electric  ligth  plant  in  that  town. 

The  Dawson  City  Electric  Company,  Limited,  will  apply  for 
legislation  to  extend  the  time  for  the  completion  of  its  electric  rail- 
way. 
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ELECTRICAL  APPARATUS  AT  McGILL. 

The  followinjf  list  of  apparatus,  forming  the  electrical  equip- 
ment of  the  McDonald  Engfineering  Building  of  McGill  University, 
was  receised  too  late  to  accompany  the  descriptive  article  appear- 
intf  in  last  issue  : 

Generating  Plant: — One  75  K.W.  125  v.,  D.C.,  M.P.  gener- 
ator, Crocker-Wheeler  Co.,  direct  connected  to  a  horizontal  side 
crank  engine,  Robb  Engineering  Co.;  one  75  K.W.,  125  v.,  D.C., 
M.P.  generator,  Canadian  General  Electric  Co.,  direct  connected 
to  a  horizontal  central  crank  engine,  Goldie  &  McCulloch  Co. ; 
one  30  K.W.,  105  v.,  D.C.,  B.P.  generator,  Siemens  Bros.  &  Co., 
direct  connected  to  a  vertical  central  crank  engine,  Williams  & 
Robinson  ;  one  30  K.W.,  D.C.,  B.P.  generator,  Mather  &  Piatt, 
direct  connected  to  a  vertical  central  crank  engine,  Williams  & 
Robinson;  one  7  K.W.,  110-40  v.,  D.C.,  M.P.,  motor  generator, 
Sprague  Electric  Co. ;  one  4  panel  switchboard,  with  instruments, 
switches,  circuit  breakers  and  cell  charging  apparatus. 

A.  C.  Dynamo  Labor.\torv  : — One  15  K.  W.,  220  v.,  1-2-3 
phase  A.C.  generator,  revolving  field  type,  Canadian  Genera' 
Electric  Co.,  driven  by  a  40  H.P.,  D.C.,  M.P.  variable  speed 
motor,  Canadian  General  Electric  Co.;  one  15K.W.,  220  v.,  2- 
phase  alternator,  inductor  type,  S.K.C.  system.  Royal  Electric 
Co.,  driven  by  a  25  H. P.,  D.C.,  M.P.,  variable  speed  motor, 
Crocker  Wheeler  Co.;  one  15  K.W.,  100-1000  v.  single  phase 
alternator,  inductor  type,  Warren  Electric  Mfg.  Co.,  driven  by  a 
20  H.P.,  D.C.,  M.P.  variable  speed  motor,  Crockor-Wheeler  Co.; 
one  12  K.W.,  loo-iooo  v.  single  phase  alternator.  Brush  Electric 
Eng.  Co.,  driven  by  a  15  H.P.,  D.C.,  M.P.,  variable  speed  motor  ; 
one  20  K.W.,  1-2-3  phase  double  ended  rotary  converter,  West- 
inghouse  Electric  &  Mfg.  Co.;  two  10  K.W.,  1-2-3  phase  rotary 
converters,  Westinghouse  Electric  &  Mfg.  Co.;  one  2  H.P.,  A.C, 
M.P.  motor  (S.K.Cl  system).  Royal  Electric  Co.;  one  5  H.P.,  A. 
C,  .M.P.,  single  phase  motor,  Wagner  Electric  Mfg.  Co.;  one  3 
H.P.,  A.C,  M.P.  induction  motor,  Westinghouse  Electric  &  Mfg. 
Co.;  one  10  H.P.,  A.C,  M.P.  2-3  phase  induction  motor  arranged 
as  a  frequency  changer,  Canadian  General  Electric  Co.,  driven 
by  a  10  H.P.,  D.C.,  M.P.  variable  speed  motor,  Crocker- Wheeler 
Co. ;  to  vary  and  regulate  speed  of  motors,  field  and  armature 
rheostats  made  by  the  Cutter  Electric  Mfg.  Co.  are  provided. 

D.  C.  Dynamo  Laboratory  : — One  16  light,  10  ampere,  T. H. 
arc  dynamo.  Royal  Electric  Co.,  driven  by  a  20  H.P.,  D.C,  M. 
P.  motor,  Westinghouse  Electric  &  Mfg.  Co.;  one  16  light  10 
ampere  wood  arc  dynamo.  Fort  Wayne  Electric  Co.,  driven  by  a 
16  H.P.,  D.C,  bi-polar  motor  (Edison),  Canadian  General  Electric 
Co.;  one  10  light  10  ampere  arc  dynamo.  Brush  Electric  Cci., 
driven  by  a  16  H.P.,  D.C.  bi-polar  motor  (Edison),  Canadian 
General  Electric  Co.;  one  5  K.W.,  D.C,  M.P.  dynamotor,  Brush 
Electric  Eng.  Co.,  driven  by  a  7.5  H.P.,  D.C,  M.P.  motor 
(Victoria),  Brush  Electric  Eng.  Co.;  one  15  H.P.,  500  v.,  M.P. 
street  railway  motor,  Canadian  General  Electric  Co.;  one  5  H.P., 
no  v.,  D.C,  M.P.  motor,  Ro3al  Electric  Co.;  one  15  H.P.,  110 
v.,  D.C.  bi-polar  motor,  Thomson-Houston  Co.;  two  3  H.P.,  110 
V.',  D.C.  motors  (fan  type),  Sprague  Electric  Co.;  one  2-5  H.P., 
110  v.,  D.C.  motor,  Canadian  General  Electric  Co.;  a  number  of 
small  machines,  from  1-20  to  1-2  H.P.,  of  the  following  makers: 
Crocker  Wheeler  Electric  Co.,  Sprague  Electric  Co.,  Lundell  6c 
Co.,  General  Electric  Co. 

Standardizing  Laboratory: — Four  range  0-0. i-i.o;  0-10: 
o-ioo  ;  0-600  amperes  standard  Kelvin  balances ;  one  range 
0-5,000-10,000  Kelvin  electro  static  voltmeter  ;  one  range  0-150 
standard  Kelvin  multicellular  voltmeter  ;  one  range  o-iio  Kelvin 
multicellular  voltmeter  ;  one  range  0-1.5-15-30-150-600  standard 
Weston  D.C.  ammeter  ;  one  range  0-3-150-600-1,500-3,000  stand- 
ard Weston  D.C.  voltmeter  ;  one  range  0-1,500  ampere  0-3,000 
volt  potentiometer,  Elliott  Bros. ;  one  d'Arsonval  bi-filar  galvano- 
meter, Crompton  &  Co.;  one  high  resistance  Thomson  galvano- 
meter for  insulation  testing  ;  three  D'Arsonval  galvanometers, 
Nalder&Co. ;  one  1.5  standard  resistance,  Elliott  Bros.;  one 
1-10-15  amp.  standard  resistance,  Elliott  Bros.;  two  standard 
ohms,  N'alder  Bros.;  one  Carhart-Clarke  standard  cell  ;  one 
Muirhead's  patent  standard  cell  ;  two  Hibbert  standard  cells, 
Elliott  Bros.;  one  range  o-iiooo  Wheatstone  bridge,  Nalder 
Bros.;  one  range  0-2000  Wheatstone  bridge,  Nalder  Bros.;  one 
range  o-iooooo  resistance  box  ;  one  range  0-10000  testing  set,  E. 
S.  Greeley'  &  Co.;  one  continuously  variable  voltage  transformer 
for  .-^.C  voltmeter  calibration.  Royal  Electric  Co.;  one  o  to  8 volt 
800  amp.  transformer  for  ammeter  calibration  ;  one  phase  shifter, 
Westinghouse  Electric  &  Mfg.  Co.;  one  Ewing  permeability 
bridge  ;  one  Ewing  hysterisis  tester  ;  three  standard  condensers, 
ranges    1-2-1-1    M.  F.,    Elliott    Bros.;    one    standard    condensor. 


range  0.05-0.5  M.  K.,  Nalder  Bros. ;  one  4.5  K.  W.  110-10  volt 
D.C,  B.P.  motor  generator,  carbon  rheostats,  large  capacity 
potentiometers,  etc.,  etc. 

High  Tension  L.-^boratory  : — Four  10  K.W.  200-50000  volt 
transformers,  Westinghouse  Electric  &  Mfg.  Co. ;  one  20  K.  W. 
200-200  volt  insulating  transformers,  Westinghouse  ;  switchboard 
with  full  complement  of  controlling  apparatus,  including  Stillwell 
regulator,  impedance  coils,  etc.;  one  15000- 150000  volt  Kelvin 
electrostatic  voltmeter  ;  ammeters,  voltmeters,    wattmeters,    etc. 

Research  Laboratory  : — Small  A.C.  &  D.C.  generators  and 
motors  ;  constant  current  transformers  of  different  types  and 
classes  ;  constant  voltage  transformers  of  different  types  and 
classes  ;  tables  for  special  work,  supplied  with  currents  of  differ- 
ent kinds  and  at  any  desired  voltage  ;  a  various  assortment  of 
special  instruments. 

Other  Instrlments  : — Two  Stanley  hot  wire  ammeters  ;  two 
Siemens  electro-dynamometers  ;  twenty  Thompson  ammeters,  volt- 
meters and  wattmeters  ;  ten  Nalder  ammeters  and  voltmeters  ; 
sixty  Weston  ammeters,  voltmeters  and  wattmeters  ;  two  Cardew 
voltmeters  ;  six  recording  wattmeters,  various  tvpes  ;  twenty-five 
ammeters,  voltmeters  and  wattmeters,  miscellaneaous  types  ;  four 
magneto  generators  with  special  multi-voltmeters  (used  as  speed 
indicators),  Weston  Electric  Inst.  Co.;  six  revolution  counters; 
two  mechanical  speed  indicators  ;  contact  makers  for  each  A.C. 
machine  ;  six  current  transformers  ;  three  sets  of  64  11  plate  type 
E  Chloride  accumulators,  25  K.W.  hour  capacity,  8  hour  dis- 
charge rating,  the  Electric  Storage  Battery  Co.;  one  hundred 
3  plate  type  B  Chloride  accumulators,  for  voltmeter  calibration, 
the  Electric  Storage  Battery  Co. ;  one-quarter  panel  battery 
switchboard  equipped  with  instruments,  circuit  breakers,  etc. ; 
one-sixth  panel  distributing  switchboard,  .\.C.  and  D.C.  dynamo 
laboratories  ;  one  main  panel  switchboard  with  instruments  and 
circuit  breaker  dynamo  laboratory  ;  twenty-five  arc  lamps  with 
switchboard  ;  one-fifth  K.W.  1 10/40  v.  D.C.  motor  generator,  for 
charging  accumulators,  the  Crocker,  Wheller  Co.;  seven  com- 
mercial condersors,  adjustable  capacity,  the  Royal  Electric  Co. ; 
a  great  variety  of  transformer  and  potential  regulators  ;  seven 
absorption  dynamometers  for  motor  testing;  one  transmission  dyna- 
mometers for  motor  testing;  specially  designed  tables,  wired  and 
equipped  with  switches,  circuit  breakers,  etc.,  for  each  pair  of 
machines  (motor  and  dynamo)  to  facilitate  experimental  work. 
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ELECTRICAL  EQUIPMENT  OF  THE  SUN- 
LIGHT SOAP  WORKS. 

Messrs.  The  Lever  Bros.  Company,  Limited, 
have  recently  installed  at  their  Sunlig-ht  Soap  Works, 
Toronto,  an  extensive  plant  for  power  and  lig-hting. 
The  factory  building  and  offices  are  most  substantia!  in 
construction,  and  taken  as  a  whole,  it  is  probablv  as 
well  built  and  complete  a  factory  plant  as  is  to  be  found 
in  Ontario.      Expense  has    not    been    spared    when    the 


at  its  full  pressure  of  250  volts,  Messrs.  Lever  Bros. 
ha\  ing  adopted  the  standard  of  200  volts  for  their  in- 
stallations in  England  and  other  countries.  This  gener- 
ator supplies  current  to  a  dozen  motors  throughout  the 
works.  These  are  direct  cennected  by  couplings  or 
belted  to  the  \arious  machines,  not  a  foot  of  main  or 
counter  shaft  being  used  throughout  the  works.  The 
motors  are  the  steel  multipolar  type,  enclosed  by  hinged 
iron  lid',  to  keep  out  dust. 
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Electrical  Eolip.mknt  of  thk  Si  nlu;ht  Soaf'  Works,  Toronto. — View  of  Kngi.ne,  Gener.\tor  ami  .SwiTcnm 


outlay  would  bring  economy  in  operation  and  durability 
of  plant.  The  architects  were  Messrs.  Sproatt  & 
Rolph,  Toronto. 

The  steam  plant  consists  of  two  Hiene  boilers  made 
by  the  Canadian  Heine  Boiler  Company,  of  Toronto. 
The  engine  is  a  13"  x  ig'x  16"  stroke,  manufactured  by 
the  Robb  Engineering  Company,  of  .Amherst,  N.  S. 
Both  valves  are  controlled  by  the  governor  ;  the  rela- 
tion of  cut-ofF  being  so  adjusted  that  an  equal  amount 
of  work  is  done  in  each  cylinder. 

The  electric  generator,  manufactured  by  the  L'nited 
Electric  Co.,  of  Toronto,  is  a  200  volt,  steel  6  pole  ma- 
chine, rated  at  125  kilowatts,  and  operates  at  240  revo- 
lutions, although  capable  of  an  output  of  150   kilowatts 


The  arc  lamps  are  of  the  enclosed  type,  burning  250 
hours  with  one  carbon.  The  arc  and  incandescent 
lamps  and  motors  all  take  current  from  the  same  gener- 
ator at  200  volts,  and  the  regulation  is  such  that  no 
change  in  pressure  can  be  noticed  in  lamps  or  volt- 
meter when  the  heavy  motors  are  thrown  on  or  ofi'. 

The  switchboard  is  made  of  pink  Tennessee  marble 
and  fitted  with  Weston  instruments  and  the  usual  auto- 
matic circuit  breakers,  switches,  etc.  The  office  wires 
are  laid  in  steel  conduits. 

The  United  Electric  Company,  Limited,  of  Toronto, 
were  the  bulk  contractors  for  the  generator  and  engine, 
and  carried  out  the  entire  electrical  equipment  of  the 
works.  The  generator,  motors,  switchboard  and  arc 
lamps  were  all  manufactured    at    their    Toronto  works. 
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I    QUESTIONS  AND  ANSWERS     t 

"Electrician"  writes  :  In  reading-  our  wattmeters, 
which  have  dials  like  an  ordinary  g-as  meter,  I  appear 
to  g-et  results  ten  times  too  large.  Can  you  advise  me 
in  the  matter  ? 

Ans. — Your  trouble  is  most  likely  due  to  a  miscon- 
ception of  the  value  of  the  last  or  right  hand  dial.  For 
instance,  if  the  amount  marked  over  it  is  1,000,  it  means 
that  one  complete  revolution  ol  the  hand  is  to  be  taken 
as  1,000,  not  as  10,000,  and  therefore,  if  the  hand 
stand  over  the   figure  6,   the    reading  is  600,  not  6,000. 


A  reader  asks  :     What  is  superheated  steam  ? 

Ans. — It  is  steam  heated  beyond  the  temperature  at 
which  water  at  a  given  pressure  turns  into  steam,  this 
water  changing  with  the  pressure,  for  instance,  being 
212  Fahr.  for  the  ordinary  atmospheric  pressure  of 
approximately-  14^  lbs.  per  square  inch,  and  327°  Fahr. 
for  100  lbs.  pressure. 

A  station  manager  asks  for  a  receipt  for  cleaning 
the  inner  globe  of  enclosed  arc  lamps. 

Ans. — If  not  allowed  to  get  too  dirty  a  stiff  brush 
made  for  the  purpose,  and  which  can  be  bought  from 
dealers  in  electrical  supplies,  is  usually  sufficient.  If 
washing  is  needed,  a  solution  of  common  washing  soda 
will  be  found  satisfactory  for  all  ordinary  purposes, 
though  for  very  refractory  cases  jou  will  find  that  a 
solution  of  one  part  hydro-fluoric  acid  in  nine  parts  of 
water  will  make  a  perfectly  clean  globe,  though,  as 
it  acts  by  cutting  away  the  glass  itself,  its  use  naturally 
tends  to  shorten  the  life  of  the  globe. 


"  G.  S.,"  Hamilton  :  What  is  the  object  in  putting 
onto  the  switchboard  of  an  alternator  two  rheostats, 
one  for  its  field,  and  one  for  the  field  of  the  exciter  ? 

Ans. — If  the  exciter  is  furnishing  nothing  but  the  one 
alternator,  and  close  voltage  adjustment  is  not  neces- 
sary, there  is  no  very  pressing  necessity  for  the  rheostat 
in  series  with  the  alternator  field,  though,  by  its  means, 
much  finer  adjustment  of  the  voltage  can  be  obtained 
than  is  possible  by  means  of  the  exciter  rheostat  alone. 
Of  course,  if  the  exciter  is  supplj'ing  more  than  one 
alternator,  or  doing  other  work  such  as  running  a  few 
lamps,  charging  a  small  storage  batterj',  etc. ,  two 
rheostats  are  necessary,  because  in  the  first  case  a 
change  in  the  exciter  field  rheostat  will  produce  a 
corresponding  change  in  both  alternators  unless  indi- 
vidually controllable,  each  by  means  of  its  own  rheo- 
stat, and  in  the  latter  the  voltage  of  the  exciter  is  fixed 
within  comparatively  narrow  limits  by  the  requirements 
of  such  incidental  loads,  and  thus  cannot  be  altered  at 
will  as  it  is  desired  to  change  the  voltage  of  the  alter- 
nator. If  it  is  not  necessary  to  keep  the  voltage  of  the 
exciter  at  an)-  given  point,  the  alternator  field  rheostat 
is  usually  all  cut  out,  when  there  is  but  one  machine, 
and  the  exciter  field  is  then  adjusted,  by  means  of  its 
rheostat,  to  give  the  desired  alternating  pressure. 


"  Subscriber  "  writes  :  I  have  two  direct  current 
compound  wound  generators,  mounted  on  the  engine 
shafts,  and  one  of  them  always  tries  to  take  more  load 
than  the  other  ;  we  have  to  move  the  rheostat  all  the 
time  to  keep  the  loads  anywhere  near  equal.      They  are 


not  the  same  make^     What  can  1    do    to    get    over  the 
trouble  ? 

.^NS. — The  most  probable  source  of  the  trouble  is 
that  the  series  field  shunts  are  not  correctly  adjusted.  We 
would  suggest  that  you  first  try  altering  these,  decreasing 
the  resistance  cf  that  on  the  machine  which  takes  the 
most  load,  and  if  this  does  not  entirely  obviate  the 
difficulty  we  would  go  into  the  speed  question.  It  may 
be  that  one  engine  is  slowing  down  ijiuch  more  than 
the  other  as  the  load  comes  on,  or  possibly  one  of  them 
is  speeding  up  as  the  load  rises,  or  again,  it  may  be 
that  the  two  machines  are  operating  at  speeds  varying 
somewhat  from  that  for  which  they  were  designed, 
which  consequently  makes  the  field  strengths  vary.  As 
a  rule,  if  a  machine  is  running  above  its  rated  speed  it 
will  tend  to  take  more  than  its  share  of  the  load  if  in 
multiple  with  another  running  at  normal  speed. 


"  R.  T.,"  Montreal  :  Will  you  kindly  give  me  the 
rules  for  finding  the  weight  of  castings  by  weighing  the 
patterns  ? 

Ans. — Iron  castings  run,  as  a  rule,  about  16  times 
heavier  than  the  pattern  from  which  they  are  made  ; 
brass  about  18  times. 


A  municipal  officer  writes  :  We  have  a  three  wire 
direct  current  system  in  our  town,  and  are  sometimes 
troubled  by  the  lights  on  the  outskirts  getting  very  dim, 
though  the  power  house  voltage  is  if  anything  higher 
than  usual.  Our  electrician  says  that  one  of  the  machines 
reverses.      What  would  you  suggest  as  a  remedy  ? 

Ans. — If  either  generator  reverses  its  polarity,  the 
other  one  not  changing,  it  means  that  your  system  is 
turned  into  a  two  wire  plant,  and  consequently  your 
line  drop  is  very  much  increased,  hence  the  poor  light. 
The  simplest  remedy  is  probably  to  change  the  field 
connections  of  your  generators,  so  that  instead  of 
having  the  field  of  each  machine  excited  from  its  own 
armature,  each  is  magnetized  by  the  armature  of  the 
other  generator.  When  this  is  done,  the  reversing  of 
either  machine  will  evidently  reverse  the  other  also  ;  so 
that,  though  the  polarity  of  the  plant  as  a  whole  be  re- 
versed, it  still  remains  a  three  wire  system. 

"  Student  "  asks  why  the  reversing  cylinder  on  a 
street  car  controller  is  made  interlocking  with  the  main 
cylinder  ? 

Ans.- — Because  if  it  were  not  it  would  obviously  be 
quite  possible  for  the  car  to  be  reversed  with  full  power 
on,  or  some  considerable  part  of  it;  this  would  result  in 
a  stop  so  sudden  as  to  be  injurious  to  both  the  car  and 
those  it  was  carrying,  and  also  because  the  reversing 
cylinder  is  not  made  to  stand  any  arcing  whatever;  con- 
sequently, if  it  were  opened  while  carrying  current,  it 
would  most  probably  result  in  the  complete  loss  of  this 
cylinder  and  the  fingers  and  wiring  round  it,  due  to  the 
fierce  arc  which  would  be  produced  under  these  circum- 
stances. 


Christopher  Shale,  Smith's  Falls,  Ont.,  writes  :  On 
the  iSth  of  January,  in  this  town.  Dr.  Young  was  found 
dead  in  his  room,  having  just  come  from  his  bath  hold- 
ing the  socket  of  an  electric  light  in  his  hand  against 
his  breast,  which  was  badly  burned.  The  evidence  at 
the  inquest  went  to  show  that  the  current  at  1 10  volts 
had  flowed  through  his  body  all  night.  The  system 
probably  being  grounded  some  place,  the  current  flowed 
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rom  the  shell  of  the  socket  with  which  one  of  the.wire 
catjles  inside  was  in  contact,  throusfh  his  bod}'  to  his 
bare  foot,  which  rested  on  the  ircm  g'rating  surroundinj^ 
the  stove-pipe,  that  beint^'  jjroiuided  by  the  water  front 
in  the  stove  on  the  flat  below.  We  think  that  as  soon 
as  he  stepped  on  this  grating;  he  got  the  shock  and  was 
perhaps  stunned  in  falling,  but  that  if  he  could  ha\  e  fall- 
en free  of  these  connections  the  first  shock  would  not 
have  killed  him.  Do  \ou  think  it  would,  or  do  \ou 
think  that  possibly  some  outside  current  leaked  in  ? 
What  number  of  amperes  of  current  strengfth  are  sup- 
posed to  kill  a  man  ?  What  voltage  is  recjuired  to  force 
those  amperes  through  the  body,  or  what  is  the  aver- 
ag'e  resistance  of  the  human  bodv  ?  1  enclose  herewith 
the  paper  reporting-  the  accident. 

Ans. — The  amount  of  current  required  to  kill  a  man 
is  an  exceedingly  indefinite  quantity  and  cannot  be  de- 
termined even  approximately.  There  are  no  two  men 
alike  in  physical  constitution  or  hyg^enic  condition. 
Man)'  men  are  capable  of  receiving  with  impunity  an 
electric  shock  that  would  kill  another  instantly.  A  sud- 
den noise  or  the  shock  of  receiving  bad  news  have  been 
known  to  have  fatal  termination.  With  such  people 
a  very  slight  shock  might  have  bad  results,  while  others 
in. robust  health  and  strong-  might  stand  almost  any 
amount  with  impunity.  Instances  are  not  wanting 
where  strong-  men  have  sustained  for  a  short  time  a 
shocked  backed  up  by  five  or  six  thousand  volts  E.M.F. 
A  person  troubled  with  organic  disease  of  the  heart  is 
supposed  to  be  peculiarly  susceptible  in  the  matter  of 
an  electric  shock,  and  it  may  be  that  in  the  case  \  ou  re- 
fer to  that  something-  of  the  kind  was  the  cause  of 
the  unfortunate  fatalitv. 


BY    THE  WAY. 

A  Vancouver  citizen  and  a  New  Westminster  man 
conferred  together  this  morning  on  the  subject  of  elec- 
tric lighting  bills.  New  Westminster  kicked  on  an 
account  for  close  on  $5  for  his  house  light  for  November. 
"How  does  this  compare  with  your  city?"  he   asked. 

"My  bill  is  never  more  than  $2,"  said  \'ancouver. 

"Not  for  the  winter  months?" 

"  No,  not  for  anv  month." 

"How  many  rooms  have  vou  in  vour  house  in  \'an- 
couver?" 

"  Six,  w-ith  a  light  in  each." 

The  Westminster  man  counted  up  eight  rooms  in  his 
house,  but  only  four  or  five  commonly  used  after  dark. 
He  saj's  there  is  no  consumption  of  light  that  can  be 
avoided.  The  light  is  turned  off  when  not  required 
and  as  there  are  only  three  grown  people  in  the  house, 
the  bill  should  be  the  minimum. 

Yet  the  New  Westminster  corporation,  boasting  that 
their  light  is  the  cheapest  in  Canada,  charge  the  house- 
holders $5  net,  while  a  Vancouver  man  with  about  the 
same  establishment  gets  off  with  less  than  $2  a  month, 
his  light  being  supplied  by  a  private  corporation. 

The  absurdity  of  the  local  system  is  illustrated  by  the 
bills  rendered  to  The  Columbian.  The  workroom  here 
closes  at  6  p.  m.,  and  the  business  oflfice  at  6:30.  Of 
late  there  has  been  practically  no  work  after  those 
hours  ;  and  the  total  lights  in  place  during  November 
were  only  twelve,  yet  the  bill  from  the  corporation  is 
$13.43  net.  This  is  on  the  meter  system.  In  The 
Columbian  block  there  is  a  single  lamp  on  the  straight 
rate  system,  lighting  the  passage  to  the  ofliices  upstairs. 


This  is  never  turned  oft'.  The  charge  for  the  continuous 
burning-  of  this  Ianip  is  60  cents  for  the  month  ;  while 
tor  twel\e  other  lamps,  burned  onl\  up  to  6  or  6:30 
o'clock,  the  charge  is  Si.  12  eacli. 

The  oft  repeated  statement  that  oin-  electric  light 
Luider  ci\-ic  managenient  is  a  gre.-it  success  and  the 
cheapest  extant,  is  evidently  only  a  delusion  on  the  part 
of  the  aldermen. — Weekly  Columbian,  New  Westmin- 
ster, B.  C. 

XXX 

The  "dim  religious  light"  shod  b\  wax  candles  and 
the  sun's  rays  passing  through  painted  glass,  which  has 
been  a  characteristic  of  the  great  churches  of  Europe, 
is  gradually  being  supplanted  by  the  electric  glow 
lamp.  A  recent  despatch  froni  Rome  states  that  at 
New  ^'ears  Pope  Leo  witnessed  the  conipletion  of  an 
electric  illuminating  svstem  for  St.  Peter's  and  the 
twinkling  of  innumerable  electric  lights  beneath  Michael 
Angelo's  mightv  dome. 


CAR  LIGHTING  IN  GERMANY. 

.\  RKCExr  rear-end  collision  tin  a  Cierman  road  which 
resulted  in  a  \  iolent  explosion  oi  gas  from  the  Pintsch 
ilhu-i-iinating-  apparatus  on  one  of  the  injured  coaches 
has  caused  a  renewal  of  popular  interest  in  electric  train 
lighting.  Experiments  are  now  being  made  on  a  train 
between  Berlin  and  Cologne  with  the  Stone  svstem,  in 
which  cacli  car  carries  a  small  dxnamo  geared  to  a 
wheel  axle,  and  an  accumulator,  both  hung  beneath  the 
floor  of  tlie  car.  This  system,  the  .American  Electrician 
states,  has  proved  successful  in  England,  but  it  is  said 
that  the  varying  speed  on  the  Berlin-Cologne  line  and 
the  stoppages  of  the  train  cause  variations  and  unsteadi- 
ness in  the  light,  which  the-  accumulator  does  not  suc- 
cessfulh'  correct.  Electric  lighting  has,  however,  been 
adopted  for  the  postal  cars,  of  which  there  are  about 
3,000  in  Germany.  .A  postal  car  requires  for  ordinary 
service  the  illun-iination  afforded  by  about  14  ordinary 
gaslights,  which  not  only  consumed  rapidly  the  oxygen 
in  the  car,  but  in  summer  made  the  cars  too  hot  for 
efficient  working  of  the  clerks.  For  this  reason,  the 
electric  light  has  become  all  but  unixersal  in  the  postal 
cars  of  Germany,  each  of  which  either  carries  its  small 
dvnamo  and  accumulator,  and  thus  operates  independ- 
ently, or  is  provided  with  storage  batteries  that  are 
charged  from  an  outside  source  before  the  car  begins  its 
I'ourne^-.  The  storage  battery  used  for  this  purpose  is 
of  a  t^•pe  known  as  the  Bose  accumulator,  four  of 
w-hich,  each  containing  eight  cells,  carry  sufficient 
energv  to  supplv  nine  to  11  12-candle  incandescent 
lights  during  two  nights.  Consul-general  Mason,  from 
whose  report  these  facts  are  taken,  thinks  that  the  elec- 
tric system  will  not  come  into  general  use  for  passenger 
coach  lignting  in  Germany,  because  of  the  expense  of 
making  the  change,  which  would  insohe,  besides  the 
additional  cost  of  the  new  outfits,  the  discarding  of  a 
large  amoiu-it  of  costly  Pintsch  apparatus,  no  part  ot 
which  could  be  utilized. 


.Mr.  VV'm.  Kentiody,  C  E.,  of  Montreal,  has  been  eiig-ajfed  by 
the  louM  of  Perth,  Ont.,  to  desijjii  a  power  sysli'tn  lot  the  pro- 
posed electrii-  lig*ht  plant. 

The  Rog-ers  Electric  Company,  of  Toronto,  have  installed  an 
electric  light  plant  in  the  McLagan  furniture  factory  in  Stratford, 
Ont.  There  will  be  370  lights.  The  work  was  carried  ont  under 
the  supervision  of  Mr.  K.  A.  VVhatmough,  local  representative  of 
the  Rog-ers  Company. 


THE  CANADIAN    ELECTRICAL  NEWS 


February,  1901 


g^^giiii^>f.i:M.ir-i:i^^il|| 


fe^^ 


NGINEERINGIPIIOURNAL 


PIBI.ISHED   ON   THE   TENTH   OF   EVERY   MONTH    BY 

THE  C.  H.  MORTIMER  PUBLISHING  CO'Y 

of  Toronto,  Limited, 

Head  Office  :  Confederation  Life  Building, 

Corner  Yonge  and  Richmond  Streets, 

TOUOITTO,  -  -  C.A.3Sr.A-rJ-A.. 

Telephone  2362. 

Branch  Office  :  Imperial  Building,  Montreal. 

Bell  Telephone  2290. 


ADVBRTISEMEtlTS. 

Advertising  rates  sent  promptly  on  application.  Orders  for  advertising  should 
each  the  oSBce  of  publication  not  later  than  the  28th  day  of  the  month  immediately 
preceding  date  of  issue.  Changes  in  advertisements  will  be  made  whenever  desired, 
without  cost  to  the  advertiser,  but  to  insure  proper  compliance  with  the  instructions 
of  the  advertiser,  requests  for  change  should  reach  the  office  as  early  as  the  26th  day 
of  the  month. 

S  VBSCRIFTIONS. 

The  Electrical  News  will  be  mailed  to  subscribers  in  the  Dominion,  or  the 
United  States,  post  free,  for  $1.00  per  annum,  50  cents  for  six  months.  The  price  of 
subscription  should  be  remitted  by  currency,  registered  letter,  or  postal  order 
payable  to  C.  H.  Mortimer.  Please  do  not  send  cheques  on  local  banks  unless  25 
ccots  is  added  for  cost  of  discount.  Money  sent  in  unregistered  letters  will  be  at 
senders'  risk.  Subscriptions  from  foreign  countries  embraced  in  the  General  Postal 
Union  $1.50  per  annum.  Subscriptions  are  payable  in  advance.  The  paper  will  be 
discontinued  at  expiration  of  term  paid  for  if  so  stipulated  by  the  subscriber,  but 
where  no  such  understanding  exists,  will  be  continued  until  instructions  to  dis- 
continue are  received  and  all  arrearages  paid.  , 

Subscribers  may  have  the  mailing  address  changed  as  often  as  desired.  When 
ordering  change,  always  give  the  old  as  well  as  the  new  address. 

The  Publishers  should  be  notified  of  the  failure  of  subscribers  to  receive  their  paper 
promptly  and  regularly. 

EDITOR'S  AJfyOUNCBMByTS. 

Correspondence  is  invited  upon  all  topics  legitimately  coming  within  the  =cope  cf 
this  journal 

The  ' '  Canadian  Electrical  News ' '  has  been  appointed  the  official  pape 
of  the  Canadian  Electrical  Association. 

CANADLAN   ELECTRICAL  ASSOCL\TION. 

OFFICERS: 

President  : 

A.  A.  DION,  General  Superintendent  Ottawa  Electric  Co.,  Ottawa. 

1ST  Vice-President  : 

E.  E.  CARV,  Manager  Packard  Electric  Co.,  St.  Catharines,  Ont. 

2ND  Vice-President  : 

P.  G.  GOSSLER,  Royal  Eleclric  Company,  Montreal. 

Secretary-Treasurer  : 

C.  H.  MORTIMER,  Electrical  News,  Toronto. 

Executive  Committee  : 

J.  ].  WRIGHT,  Manager  Toronto  Electric  Light  Company,  Toronto. 

ORMOND  HIGM.AN,  Chief  of  Electrical  Inspection  Department,  Ottawa. 

A     B.  SMITH,  Superintendent  (;.  N.  W.  Telegraph  Co.,  Toronto 

D.  R.  STREET,  Ottawa  Electric  Cc,  Ottawa,  Ont. 

E     F.   REESOR,  Manager  Electric  Light  Co  ,  Lindsay,  Ont. 

W.  H.  BROWNE,  Manager  Royal  Electric  Company,  Montreal. 

JOHN  VULE,   Manager  Guelph  Light  &  Power  Co.,  Guelph,  Ont. 

F.  W.  SIMMONS,  Superintendent  Kingston  Light,  Heat  &  Power  Co.,  Kingston 

\V.  J.  C.\MP,  C.  P.  R.  Telegraph  Co.,  Montreal,  Qi'e. 

EDWARD  SLADE,  Manager  Jacques-Cartier     Water  Power  Cr.,  Quelec,  Que. 


ONTARIO  ASSOCIATION  OF  ST.ATIONARY 
ENGINEERS. 


Pi«ident,  O.  P.  ST.  JOHN, 
Vice-President,  THOS.  ELLIOTT, 
Registrar,  J- G.  BAIN, 
Treasurer,  AM.  WICKINS, 
Solicitor,  H.  CARSCALLEN, 
TORONTO -O.  P.  St.   John,  A.  M. 

Donaldson. 
HAMILTON— Robt.  Mackie,  Thos. 
BRANTFORD— A.  Ames,  care  Patti 
LONDON— F.  G.  Mitchell. 
OTTAWA— Thomas  Wesley;. 
Infoimation  regarding  examinations 
member  of  the  Board. 


Toronto. 
Hamilton 

T13  Vorkville  Ave.,  Toronto 
Toronto. 
Hamilton. 
A.  E.  Edkins,  J.  G.  Bain,  F. 


k'ill  be   furnished 


CANADI.JiN  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 


President,  G.  C.  MOORING,  Toronto,  Ont. 

Vice-President,  C  HAS.  -MOSELEV,  Toronto,  Ont. 

Secretary,  A.  M.  WICK.ENS,  -             Toronto,  Ont. 

Treasur--,  W.  OELSCHLAGER,  Berlin,  Ont. 

Conductor,  GEO.  DVWSON  Hamilton,  Ont. 

Door  Keeper,  JOHN  M.   DIXSON  Toronto,  Ont. 


Thk     Executive    Committee    has    been 

Canadian  Electrical   ^-alled  to  meet    at    the    Windsor  Hoti?l, 
Association. 

Montreal,  on  tlie    12th    inst.       .\t    this 

meeting'  the  programme  of  the  next  annual  convention, 
to  be  held  this  year  in  Ottawa,  will  be  considered,  and 
the  preliminary  arrangements  for  the  meeting  will  he 
made.  If  Parliament  should  adjourn  early,  thus  placing 
at  the  disposal  of  the  Association  the  required  hotel  ac- 
commodation, the  convention  will  no  doubt  be  held  as 
in  previous  years,  in  "ieafv  June." 


A  GENTLEM.i.N  who  has  had  considerable 
Municipal  •  •.,     ^,  .        r 

Management.  experience  with  the  management  of  a 
municipal  lighting-  plant,  while  occupy- 
ing a  seat  in  the  municipal  council  in  a  Canadian  town, 
expresses  the  opinion  that  the  only  successful  method 
of  operating  such  a  plant  is  by  a  commission  appoint- 
ed b)-  the  council  for  the  purpose.  This  plan  has 
been  adopted  in  St.  John,  N.  B.,  and  is  said  to  be 
working  out  successfully.  The  gentleman  referred  to 
states  that  every  new  alderman  thinks  that  he  knows 
more  about  the  management  of  an  electric  plant  than 
does  the  engineer  in  chargfe.  In  pursuance  of  this  be- 
lief the  aldermen  are  constantly  interfering  with  the  en- 
gineer, with  the  result  that  his  position  becomes  unbear- 
able and  he  throws  it  up.  The  aldermen  on  the  other 
hand  often  hold  office  for  only  one  year,  and  so  have  not 
the  opportunity  of  acquiring  the  requisite  -knowiedge 
to  enable  them  to  properly  manage  this  part  of  the 
municipal  business,  so  that  there  is  no  continuity  of 
management  and  consequent!}'   no  profits. 


The  American  Institute  of  Electrical 
Great  Electricians,  luigineers  recently  solicited  the  opin- 
ions of  its  members  as  to  what  names* 
connected  with  electrical  science  and  invention  during 
the  nineteenth  centurv  would  represent  the  twenty-five 
greatest  electricians  of  that  period,  the  names  to  be 
placed  according  to  rank.  Responses  were  received 
from  277  members.  A  majority  of  the  ballots  places 
Faraday  in  the  first  position,  Kelvin  second,  Edison 
third.  Bell  fourth,  Morse  fifth,  Henry  sixth,  and  Tesla 
seventh.  .\  second  list  was  complied  from  ballots  of 
twenty-five  professors  of  electrical  engineering,  which 
places  Faraday,  Kelvin  and  Maxwell  in  the  first  three 
positions  respectively,  but  a  third  list  compiled  from 
ballots  of  twenty-five  prominent  members  of  the  Ameri- 
can Institute  of  Electrical  Engineers  gives  first  position 
to  Faraday,  second  to  Maxwell  and  third  to  Kelvin.  On 
the  general  ballot  Faraday  received  almost  twice  as 
many  votes  as  any  of  the  others,  showing  that  in  the 
eves  of  American  electricians  at  least,  he  is  regarded  as 
ha\ing  accomplished  most  for  electrical  science. 


The  introduction  into  Canada  of  a  pair 
TheDesignof       ^^,-   j^^,;^^     turbines,     and  the    reasons 
Tuibines. 

calling  for  such   action,    is  of  sufficient 

moment  to  demand  the  attention  of  Canadian  water 
wheel  manufacturers  and  others  interested  in  the  de- 
velopment of  water  powers.  An  authorit}'  on  water 
wheels  has  stated  that  the  turbines  manufactured  in 
Canada  compare  very  favorably  with  those  made  in  the 
United  States,  but  are  inferior  in  point  of  efficiency  when 
compared  with  the  best  turbines  manufactured  in  some 
European  countries.  It  isclaimed  that  the  Italian  turbines 
installed  by  the  Cataract  Power  Company  give  a  higher 
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efficiency  than  any  ot"  American  manufacture,  tliat  the 
cost  was  no  greater,  and  that  stronger  guarantees  were 
given.  While  for  the  development  of  water  power  with 
average  head  and  flow,  the  turbines  manufactured  on 
the  American  continenthave  beenfound  quite  satisfactory, 
it  is  claimed  that  the}'  are  not  so  designed  as  to  give 
the  best  results  in  the  case  of  a  power  with  a  high  head 
and  limited  flow  of  water.  In  Italy  and  Switzerland  a 
larger  variety  of  turbines  is  manufactured,  and  it  has 
been  the  object  of  the  turbine  builders  there  to  design 
wheels  specially  adapted  for  the  peculiar  conditions 
under  which  they  are  to  operate.  The  aim  of  Canadian 
turbine  builders  should  be  to  profit  by  the  experience  of 
these  older  countries,  and  to  bring  their  manufactures  to 
an  equally  high  state  of  perfection.  This  can  only  be 
done  gradually.  It  might  be  to  their  advantage  to 
send  experts  to  European  countries  to  study  the  methods 
and    practices  of  the  best  turbine  builders  there. 


The  cause  of  electric  traction  in  Europe 
Electric  Traction  in-  ^-^i^j  jl^u  » 

i„„/i„„    T?.„,  A     's  certam  to  be  advanced  bv  the  recent 
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decision  of  the  directors  of  the  Metropoli- 
tan and  Metropolitan  District  Railway  Companies  to  sub- 
stitute electricity  for  steam  on  their  underground  system. 
.\fter  delaying  the  matter  as  long  as  possible,  these  com- 
panies have  been  compelled  to  recognize  the  advantages 
of  electric  traction.  The  present  decision  is  claimed  to  be 
largely  the  result  of  a  public  demand  for  the  suppression 
of  the  annoyances  caused  by  steam  locomotives.  .About 
four  years  ago  the  question  was  taken  up  by  the  Board 
of  Trade,  which  reported  that  bv  far  the  most  satisfac- 
tor}-  mode  of  dealing  with  the  \entilation  of  the  Metro- 
politan tunnels  would  be  the  adoption  of  electric  trac- 
tion. Another  factor  which  called  for  the  attention  of 
the  Metropolitan  railway  directors  was  the  competition 
of  the  Central  London  Railwav,  which  built  the  now 
famous  "tube"  road,  electrically  operated,  crossing  a 
most  important  section  of  the  territory  covered  by  the 
Metropolitan  system.  The  commencement  of  operations 
on  this  road  was  followed  by  a  decrease  in  the  earnings 
of  the  Metropolitan  Company.  The  conversion  of  the 
Metropolitan  road  to  electric  power  is  one  of  the  most 
important  undertakings  that  has  ever  been  proposed. 
The  conditions  upon  which  tenders  were  invited  were 
purposely  of  an  indefinite  character,  the  object  being  to 
permit  each  tenderer  to  submit  his  own  plan,  and  thus 
to  obtain  a  scheme  for  the  best  system  of  electric  trac- 
tion which  modern  ingenuity  could  devise.  The  contract 
involves  fifty  miles  of  road  and  an  approximate  cost  of 
$2,500,000.  The  awarding  of  the  contract  is  naturally 
awaited  with  much  interest.  Late  advices  appear  to 
implv  that  the  proposition  submitted  by  Messrs.  Gauz 
&  Company,  of  Budapesth,  has  been  most  favorably 
considered.  As  the  system  proposed  by  this  firm  em- 
bodies a  somewhat  novel  method  of  operation,  it  is  in- 
tended to  have  a  thorough  examination  of  the  system 
made  by  the  company's  engineers.  Sir  William  H. 
Preece,  K.C.B.,  and  Mr.  Thomas  Parker.  Heretofore, 
i1  has  been  the  almost  universal  custom  to  use  direct 
current  for  street  railway  service,  since  no  practical 
alternating  current  street  car  motor  was  available.  But 
Messrs.  Gauz  employ  the  three  phase  alternating  sys- 
tem at  the  high  working  pressure  of  three  thousand  to 
five  thousand  volts.  From  the  central  station  the  wires, 
charged  with  a  three  phase  current  of  20,000  volts,  pro- 
ceed to  converter  stations,  where  the  voltage  is  reduced 
from  three  to  fi\e  thousand  volts.      It  is  then  conducted 


to  the  three-phase  motors  on  the  locomotives  by  a  trollex 
line  consisting  of  two  copper  wires,  the  third  conductor 
being  the  rails.  By  this  arrangement  only  thin  wires 
are  required,  thus  eflFecting  a  great  saving  in  cost  of 
construction.  The  experimental  ro;id  at  Budapesth 
was  constructed  by  Messrs.  tiauz  (S:  Companv  at  their 
own  expense,  to  demonstrate  the  simplicity  and  safetv 
ot  the  system.  It  has  been  the  subject  of  much  interest 
to  electricians,  many  of  whom  have  made  a  personal 
inspection  of  it.  Besides  the  firm  abo\e  referred  to, 
eight  other  American  and  European  concerns  submitted 
bids  for  the  electrification  of  the  Metropolitan  system. 
They  include  the  Sprague  Electric  Company,  New  York; 
Westinghouse  Electric  Company,  Pittsburg;  General 
Electric  Company,  Schenectady  ;  Dick,  Kerr  &  Com- 
pany, London  ;  Mather  &  Piatt,  Manchester  ;  Electric 
Construction  Company,  Wolverhampton;  Siemens  & 
Halske  Company,  and  Schuekert  Companv,  Berlin. 


ELECTRICAL  MATTERS  IN  SYDNEY. 

(Coriespondencc  of  the  Ei.ECTRiCAL  News.) 

The  S\  diiev  Gas  and  Electric  Company,  of  S\"dne\-,  Cape  t-ireton, 
have  put  in  a  new  175  S.K.C.  machine,  having'  now  thi-cc  in 
tiperation.  The  prospects  are  that  another  must  soon  be  installed, 
as  larg^e  if  not  larg"er  than  the  last  one.  Business  has  increased 
1 50  per  cent.,  and  now  power  is  supplied  to  several  printing 
offices.  The  company  is  under  contract  with  the  town  for  seven 
years'  lig'hting-.  If  it  were  not  for  this,  and  the  fact  that  another 
Company  is  not  supposed  to  be  allowed  10  do  business  there,  an 
opposition  company  would  be  formed  very  quickly,  as  the  lijfhting- 
service  on  the  whole  has,  we  understand,  been  inefficient,  and 
the  improvements  to  the  plant  have  not  kept  pace  with  the  great 
demand  for  light,  nor  do  tlie\  seem  to  have  been  made  with  a 
view  to  providmg  for  a  rapid  future  extension,  which  is  sure  to 
ci>me  immediateU'.  .A  large  new  engine  from  the  Robb  I'lngin- 
eering  Works,  oi  .Amherst,  was  recenth'  ,'idded.  The  present 
plant  is  entirely  inadequate.  Sydney  needs  a  first-class,  up-to- 
date  plant,  with  modern  and  improved  machinery'  designed  pur- 
posely to  admit  oi  quick  extension.  .All  through  last  January,  it 
is  claimed,  it  was  quite  a  common  tiling  to  have  the  lights  gii  out 
several  times  in  an  evening,  and  there  were  break-downs  each 
week.  .An  indignation  meeting  was  finally  held,  at  which  a  nuin- 
ber  oi  the  ratepa\'ers  took  steps  towards  the  formation  q{  i\  new 
compan\'  which  could  guarantee  an  efficient  lighting  service. 

The  equipment  of  the  electric  plant  in  N'orth  Sydney  has  also 
been  seriously  defective,  with  results  very  similar  to  that  of  the 
plant  in  .Sydney.  .Vorth  Sydney  is  growing  rapidly,  and  the 
town  should  have  a  more  modern  plant.  We  understand  new 
machiner\'  will  shorth"  be  added. 

The  Dominion  Iron  Jt  Steel  Comjiaiu'  ha\e  a  fine  electric 
plant,  equipped  with  modern  and  well  designed  apparatus.  Mctst 
of  the  equipment  was  supplied  by  the  Canadian  General  Electric 
Company.  The  large  ore-bridge  derricks  and  .scoops  at  the  stock 
piles  are  driven  electrically.  .At  the  coke  ovens  an  electric  push 
car  of  the  trolley  system  runs  back  ;ind  forth  and  pushes  the  coke 
foith  when  heated. 

The  firm  of  DeWitt  &  Mackinlay  ha\e  oiKMicd  up  a  first-class 
store  in  Sydney,  where  they  keep  a  large  stock  of  electrical  sup- 
plies of  all  kinds,  gas  fittings,  acetylene  gas  outfits  and  general 
supplies.  They  opened  up  there  about  a  year  ago,  and  found  a 
good  field,  which  has  developed  well  and  promises  even  better. 
.\Ir.  DeWitt  is  a  graduate  of  Lehigh  University,  so  should  thor- 
oughly understand  the  business.  This  firm  is  the  only  one  at 
present  engaged  in  the  business  in  the  towTi.  .Among  buildings 
fitted  by  them  are  :  The  new  Bank  of  -Montreal,  Cape  Breton 
Club,  Town  Hall,  McVery  Block,  Temperance  hotel  and  many 
others. 


.A  German  professor  by  the  name  of  Rosenberg  has  invented  a 
system  of  wireless  telegraphy  which  he  claims  is  an  improvement 
over  that  brought  out  by  Marconi.  The  professor's  idea  is  to 
reduce  the  size  of  his  transmitter  and  receiver  so  that  it  may  be 
carried  in  one'  s  pocket.  This  would  enable  a  person,  so  it  is 
claimed,  to  \valk  along  the  street  or  sit  in  his  office  and  coinnnnii 
cate  with  his  home. 
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A  CANADIAN  ENGINE  WORKS. 

A  visit  to  the  works  of  tlie  Robb  Engiiicerini;  Compaiu  iit  Am- 
herst, X.S.,  where  the  well-known  Robb-Armstrong  engines  and 
Munford  boilers  are  manufactured,  was  made  a  short  time  ago  b^' 
Mr.  Norman  Patterson,  who  contributed  an  article  to  the  Can- 
adian Magazine  giving  a  brief  description  of  some  of  the  process- 
es of  manufacturing  engines  as  practised  in  these  works,  together 
with  several  interesting  illustrations.  .After  a  brief  historical  re- 
ference Mr.  Patterson  sa^•s  : 

First  I  visited  the  draughting    dopartnienl,  which  mav  be  term- 
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ed  the  Dram  ot  the  institution,  since  it  controls  and  directs  the 
muscular  activity  of  the  establishment,  and  in  the  large  collection 
of  drawings  showing  every  minute  part  of  each  engine,  we  find  a 
counterpart  of  the  human  memory.  Every  bit  of  knowledge  and 
experience  in  engine  designing  and  building  acquired  by  this  en- 
gineering company,  as  well  as  that  learned  and  adopted  from  the 
woik  of  others  since  engines  were  first  built,  is  here  stored,  the 
diagramatic  and  written  records  being  corrected  from  day  to  day, 
as  new  experience  is  gained..  The 
draughting  department,  by  means 
of  blue  print  impressions  made  from 
original  drawings  or  tracing  lini'ti, 
directs  every  man  and  bov  in  the 
establishment  what  to  make  and 
how  to  make  it.  Every  workman 
is  provided  with  these  small  blue  print 
drawings,  containing  exact  direc- 
tions and  minute  measurements  for 
the  piece  he  is  required  to  make. 
These  blue  prints,  after  being  once 
used  in  the  shop,  are  placed  in  large 
envelopes  with  indicator  diagrams 
showing  the  performance  of  the 
engines  while  working,  and  other 
records,  and  the  number  and  loca- 
tion of  the  engines  built  from  them. 
These  envelopes  are  then  filed  in  a 
large  safe  as  a  permanent  record  of 
each  engine  produced. 

Proceeding  from  the  draughting 
department  to  the  machine  shops, 
one  is  at  first  confused  by  a  mass  of 
moving  machinery,  revolving,  recip- 
rocating, slow,  fast.  I  stopped 
before  a  man  who  seems  to  have  no 
use  for  machinery,  but  who  is  indus- 
triously scraping  a  piece  of  iron  with 
a  hand  tool.  I  am  told  that  this 
mans  business  is  to  "make  the    crooked 


ciosshead  of  an  engine,  wliich  has  been  plained  in  a  machine,  is 
applied  to  an  instrument  called  a  surface  plate,  the  machined  sur- 
face is  found  to  be  all  hills  and  hollows  which  have  to  be  reduced 
by  repeated  scrapings  and  trials  to  the  surface  plate.  The  sur- 
faces having  been  brought  to  comparative  truth,  it  is  curious  to 
find  that  when  one  piece  of  iron  is  laid  upon  another,  the  "trued" 
surfaces  refuse  to  come  together,  the  upper  one  floating  on  the 
film  oi'  air  between  them  for  some  time  or  until  the  air  has  had 
time  to  escape.  But  w^hen  the  air  has  made  its  escape,  it  is  so 
thoroughly  excluded  from  between  the  "trued"  surfaces  that  the 
pressure  of  air  on  the  outside  of  the  plates, 
which,  it  will  be  remembered,  is  about  fifteen 
pounds  to  the  square  inch,  holds  the  plates 
together  so  that  when  the  upper  is  lifted,  the 
lower  one  follows. 

In  a  similar  manner  round  surfaces,  such  as 
H^iirnals  of  engine  shafts,  are  made  as  true  and 
smooth  as  possible  by  grinding  with  fine  emery 
wheels  which  revolve  at  a  high  rate  of  speed 
while  the  shaft  revolves  slowh  .  and  b\-  careful 
burnishing  and  polishing. 

Why,  I  ask,  is  it  necessary  to  take  so  much 
trouble  to  get  the  flat  and  round  surfaces  true? 
Because  the  wear  of  machinery  is  due  entireU'  to 
want  of  "truth.  When  the  journals  and  sliding 
surfaces  are  made  "true"  and  kept  "true,"  and 
if  the  area  of  surface  is  large  enough  to  sustain 
the  weight  or  strain  without  squeezing  out 
the  oil,  the  metals  will  be  completely  separated 
by  oil,  so  that  they  will  not  touch  each  other  and 
run  smoothly  on  the  oil  without  wear.  But  if 
lhe\-  are  rough  or  even  slightly  out  oi'  truth, 
the  high  places  project  through  the  oil,  pro- 
ducing friction  and  wear.  .As  an  illustration 
of  this,  I  was  .shown  some  surfaces  which  had 
been  running  together  for  months  or  vears  with- 
out wear,  as  was  proven  by  the  marks  of  the  cutting  tools  being 
still  visible. 

In  this  department  I  was  also  shown  some  illustrations  of  the 
minute  and  accurate  measurements  necessar}*  in  this  class  oi 
work,  when  conducted  on  the  interchangeable  or  duplicate  sys- 
tem, by  which  every  similar  piece  of  a  machine  is  required  to  be 
exactly  alike,  within  a  limit  in  some  cases  of  one  quarter  of  one 
thousandth  p;iri     of    ;tn     inch.        When    a   pair  of  straight  edges. 


Canadian  E:ni;inf  Works — Poke  ion  <if  thf  Machine  Shop. 


straight  and  the  rough 
places  plain,"  the  inachinist  having  found  that  in  machinery  as  in 
other  human  affairs  there  is  no  such  thing  as  absolute  truth,  and 
the  nearest  approach  to  "truth"  in  a  flat  surface  of  iron  is  pro- 
duced only  by  the  old  and  slow  method  of  hand  s.craping.  It  is 
interesting  to  observe  the  process  and  the  results  of  this  laborious 
operation.       When    a    piece    of  iron,   such  as  the  steam  valve  or 


which,  like  the  surface  plates,  are  of  cast  iron  scraped  accurate- 
ly straight  on  one  edge,  are  laid  together  and  placed  before  a 
window,  it  is  not  possible  to  see  a  glimmer  of  light  between  them, 
but  when  a  fine  hair  is  laid  between  them  at  one  end  light  could 
be  seen  about  three-quarters  of  the  way  along  between  the 
straight  edges.  This  hair  was  then  measured  by  a  little  instru- 
ment called  a  micrometer  calliper,    which  is  ingeniously  arranged 
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to  measure  thousandths  of  an  inch  as  easily  and  more  accurately 
than  the  ordinarvdivisions  of  an  inch,eii;hth.s  or  sixteenths, can  be 
measured  by  the  ordinary  rule.  The  hair  was  shown  to  measure 
about  two  thousandths  of  an  inch,  and  as  I  was  able  to  .see  lisjht 
about  three-quarters  of  the  leng'th  of  the  straight  edges,  it  was 
evident  that  the  eye  is  capable  of  seeing  light  through  a  space  as 
small  as  half  a  thousandth  of  an  inch.  All  measurementsare  made 
by  the  standard  steel  guages,  which  are  warranted  bv  the  makers 
to  be  correct  within  one  ten  thoustindth  of  an  inch. 

In  walking  about  through   the    shops    I    saw    many    interesting 


^^^m 


A    L\N 


Km. INK  \\\iRKs— Portion  of  the  Ekkcitnc.  Siioi- 


machines  designed  especially  for  manufacturing  the  engines  made 
here.  In  almost  every  case  several  operations  are  performed  at 
one  time  on  each  machine,  so  time  is  saved,  and  the  machined 
surfaces  are  made  as  true  as  possible  with  each  other  without 
special  care  or  adjustment,  as  the  machines  perform  this  work 
automatically. 

.■\s  an  example  of  several  operations  being  performed  simul- 
taneously by  one  machine,  I  noticed  a  large  machine  which  had 
enfolded  in  its  steel  embrace  a  large  casting,  which  seemed  to 
my  unaccustomed  eyes  to  constitute  nearly  the 
whole  of  the  engine,  but  which  I  was  told  is 
called  the  engine  frame.  This  machine  was 
"facing-off"  the  end  of  the  engine  frame  to  re- 
ceive the  cylinder,  boring  the  guides  where  the 
crosshead  is  to  reciprocate  and  boring  the  main 
bearing  to  receive  the  crank  shaft,  these  opera- 
tions all  proceeding  at  once  under  the  care  of 
one  workman.  Another  machine  was  turning 
and  boring  engine  wheels  or  pulleys,  three  tools 
being  operated  at  once  in  this  operation,  and  the 
hard  cast  iron  was  being  turned  off  so  rapidlv 
that  the  chips  of  iron  were  hot  enough  to  burn 
the  hand. 

After  being  conducted  over  the  boiler  shops, 
foundry  and  pattern  shop,  I  finally  arrived  at  the 
testing  department,  which  contains  large  founda- 
tions arranged  for  receiving  engines  of  any 
size,  with  steam  connections  to  the  boilers  and 
condensers,  pony  breaks  for  measuring  the 
power,  indicators  for  taking  diagrams  of  the 
action  of  steam  in  the  cylinder,  tachometers  for 
indicating  the  changes  of  speed,  apparatus  for 
weighing  the  steam  used  by  the  engine,  by 
means  of  which  it  is  possible  to  subject  an  engine 
to  all  variations  of  work,  and  to  test  its  speed,' 
regulation,  consumption  o£  steam  and  general 
performance  before  it  leaves  the  works.  Every  engine,  large 
and  small,  is  tested  in  this  way  ;  working  partf,  are  carefully  ad- 
justed, valves  corrected  and  indicator  diagrams  taken,  which 
are  filed  away  with  the  drawings  and  other  records  of  every 
engine  that  is  built. 

I  was  much  interested  in  an    explanation    of  a    new   system   of 
automatic  cut-off  and  regulation  for  compound  engines,  by  means 


of  which  the  steam  is  distributed  and  expanded  so  ihat  under  all 
changes  of  load,  no  matter  how  sudden  or  variable,  the  regula- 
tion of  speed  is  instantaneous  and  the  work  equally  divided  be 
tween  the  high  and  low  pressure  cylinders.  This  system  of  gov, 
erning  was  developed  at  first  by  Mr.  E.  J.  .Armstrong,  M.  E.,  o 
New  York,  who  organized  the  engine  department,  and  has  been 
elaborated  and  adapted  to  the  present  form  of  the  engine  hv  Mr. 
.\.  G.  Robb,  the  mechanical  superintendent  of  the  works. 

It  occurred  to  me  that  perhaps  many  of  the  readers  of  The  Can- 
adian Magazine,  lik>-  nixself,  although  we  read  and  hear  nuich  oi 
i-ompound  and  triple  exj)ansii.>ii 
engines,  did  not  reallv  know  what 
is  meant  by  these  terms,  and  having 
the  advantage  of  the  friendly  guid- 
ance and  instruction  of  the  superin- 
tendent of  the  works,  thtiught  it  a 
good  opportunity  to  obtain  this 
inlormation.  It      was      explained 

thus  : 

Steam  is  a  gas  under  pressure, 
produced  from  water-  by  heat. 
The  more  heat  the  higher  the  pres- 
sure. Of  course,  the  higher  the 
pressure  the  greater  the  amount  of 
work  a  certain  volume  of  steam  is 
capable  of  performing. 

The  study  of  all  engine  designers, 
from  Watt  down  to  the  present,  has 
been  to  utilize  as  much  of  the  pres- 
sure of  the  steam  as  possible  before 
allowing  it  to  escape.  This  is 
accomplished  by  allowing  the  steam 
to  expand  in  driving  the  piston  of  an 
engine.  If  steam  was  allowed  to 
till  the  cylinder  full  of  high-pressure 
steam  at  each  stroke,  and  then 
escape  at  full  pressure,  much  work 
would  be  lost,  whereas,  if  the  steam 
is  only  allc>wed  to  partly  fill  the  cylinder,  or  to  flow  into  it  during 
a  part  of  the  stroke  of  the  piston,  and  the  supply  is  then  cut  off,  it 
will  expand,  still  exerting  some  pressure  and  doing  work  until 
it  expands  down  to  the  pressure  of  the  atmosphere  into  which  it 
escapes. 

.\s  the  art  of  steam  engineering  advanced,  it  was  found  thai 
the  greatest  possible  econom\'  in  the  use  of  steam  was  obtained 
by  raising  the  pressure  in  the  steam  boiler  as  high  as  possible,  be- 
cause it  does  not  require  as  much     heat     or    fuel  in  proiiortitm    to 
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work  done  willi  a  high  pressure  as  with  a  low  one,  and  by  getting 
as  much  expansion  out  of  the  steam  as  possible  ;  but  further  ex- 
perience and  investigation  showed  that  when  steam  was  expand- 
ed beyond  a  certain  point  in  a  single  cylinder  the  cooling  effect 
on  the  interior  surfaces  of  the  cylinder  was  sufficient  to  almost  oft- 
set  the  gain  by  expansion.  For  instance,  steam  at  too  lbs.  pres- 
sure to  the  square,  inch  has  a  temperature  of  about  33S  degrees 
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I'ahr.,  while  the  same  steam  it"  expanded  down  lo  atmospheric 
pressure  has  a  temperature  of"  only  212  degrees,  the  same  as  boil- 
ing water.  The  difference  being  1 26  degrees,  or  more  than  the 
difference  in  the  temperature  of  the'  atmosphere  on  the  coldest 
dav  of  winter  and  the  warmest  day  of  summer,  it  will  readily  be 
seen  thai  when  the  interior  of    the     cylinder     is     subjected  to  this 
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great  difference  it  will -have  a  tendency  10  cool  the  hot  steam 
while  entering,  and  to  be  cooled  itself  by  the  expanded  steam  be- 
fore it  is  expelled  from  the  cylinder.  In  order  to  overcome  this 
loss,  the  steam  is  used  in  two  or  more  cylinders  consecutively, 
being  first  expanded  partly  in  one,  and  then  used  over  and  fur- 
ther expanded  in  another  cylinder,  so  that  Ihc  varial 
perature  in  each  cylinder  is  much  reduced,  and  the 
steam  correspondingly  improved. 

.\  two-cylinder  engine,  intended  for 
the  use  of  steam  at  100  to  125  lbs. 
pressure,  is  called  compound  ;  a  three 
cylinder  engine,  intended  for  a  higher 
pressure  of  steam,  is  called  triple  ex- 
pansion ;  and  so  on  for  higher  pres- 
sures, until  we  have  quadruple  and 
quintuple  engines. 

Before  taking  mv  leave  I  enjoyed 
a  brief  visit  to  the  model  engine-room 
of  the  works,  where  I  saw  a  beautiful, 
smooth-running  engine  which  drives  a 
large  jiart  of  the  machinery,  and 
which  1  was  told  is  a  duplicate  of 
three  engines  sent,  lo  Barcelona  and 
Madrid,  Spain,  where  they  are  used 
tor  an  electric  tramway. 


"  Lightning-rods  seem  to  be  out  o 
date.  "  "  Yes,  the  business  was  run 
into  the  ground  long  ago.  " — Phila- 
delphia Evening  Bulletin. 

.An  automatic  telephone  pay  station 
has  been  tried  on  board  the  Ham- 
burg-American line  steamship  '  Au- 
gusta Victoria,'  at  the  pier  in  Ho- 
boken.  All  that  is  neces.sary  lo  be 
done  to  connect  the  steamer  with  the 

telephone  system  is  to  insert  a  plug  in  its  proper  place  on  the  desk. 
This  is  the  work  of  a  second.  '..No  attention  from  the  telephone 
company's  employees  is  required.  The  connection  is  made  with 
the  Hoboken  central  office.  The  system  gives  passengers  leaving 
for  Europe  opportunity  to  transact  business  up  to  the  very  moment 
of  sailing,  as  it  is  designed  to  disconnect  the  telephone  at  the 
same  moment  the  lines  are  cast  oft. 


A  ROARING  PHONOGRAPH. 

According  lo  Ihc  Loudon  n.ul\  .Mall  a  phonograph  that  shouts 
so  loudly  that  every  word  can  be  lieard  at  a  distance  of  ten  miles 
has  been  tested  at  Brighton,  ^■ou  can  whisper  a  sentence  into 
the  m.Hchine's  small  funnel-shaped  mouthpiece  and  it  will  repeat  it 
in  tones  that  arc  nu>rt'  deat"ening  than  the  shrieks  of  a  liner's 
steam  siren.  Vet  ever}'  word  is  per- 
l"ecll>-  arliculated.  and  .a  shorthand 
writer  ten  miles  away  can  lake  down 
I  he  message  .'is  easilv  as  if  you  were 
dictating  lo  him  in  a  small  room.  The 
in.'ichine  is  the  invention  of  Mr.  Horace 
L.  Short,  of  Brighton.  In  appearance 
il  is  mereh'  an  ordinary  phonograph, 
with  a  large  trumpet  measiu'ing  4  feet 
in  length.  Inside  this  trumpet  there  is 
a  small  and  delicate  piece  of  mechanism 
that  looks  something  like  a  whistle. 
This  is  the  tongue  of  the  machine.  In- 
sU-atl  of  the  'records'  being  taken  on 
u.'ix  in  Ihc  usual  manner,  a  sapphrc 
nc<-dlc  is  uiailc  lo  cut  Ihe  dots  repre- 
sciitl.ig  Ihc  sound  \ihr;ilions  on  a  silver 
cylinder,  and  when  the  needle  travels 
over  Ihe  metal  a  second  lime  the  vibra- 
ticins  cause  the  whistle  to  produce  a 
series  of^iirvaKes,  and  the  machine 
becomes  a  ta'king  siren  which  trans- 
forms Ihe  human  voice  into  a  deafening 
lo.u .  The  experiments  were  made 
near  ihe  Uevil's  Dyke,  Brighton,  where 
Ihe  inventor  has  his  workshops.  The 
inslrumenl  was  placed  on  the  roof  of 
the  laboratory,  and  was  made  to  repeat 
a  number  of  sentences.  .At  a  distance 
ot  ten  miles  the  sounas  were  plainly  heard  by  a  large  number  of 
people,  every  word  being  perfectly  distinct,  and  at  a  second  trial 
with  a  favorable  wind  it  was  found  that  an  unknown  message 
could  he  taken  down  in  shorthand   at  a  distance    of   twehe  miles. 


The     Indians  ot    ihe    .\Ii.»hauk      reserve    are    evidently    keeping 
(heir  eye  in    trim  tor  possible  conlingencies,  judging  from  the  large 
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number  of  glass  insulators  broken  from  iheir  pins  on  ihe  poles 
the  G.  \.  W.  Telegraph  Co.,  through  the  Indian  reserve.  Be- 
tween Shannonville  and  Deseronto,  a  distance  of  about  nine  miles, 
over  400  glasses  had  to  be  replaced  this  week.  The  cross  arms 
and  poles  in  many  pi  ices  are  scarred  and  marked  with  stones. 
The  road  this  summer  received  a  coat  of  gravel,  providing  the 
mischievous  with  convenient  ammunition. 


February,  iqoi 
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A  MOVING  PLATFORM  FOR  RAILROAD  STATIONS. 

A  NO\  K[.  i.lfvux'  lor  a  nunlntf  pl.iltorni  has  hei-n  suytc^-slcd  b\ 
John  Perry,  presidoiU  of  (he  Eii^dish  IiistiUition  of  Eleclrical 
Engineers.  He  proposes  to  place  at  each  station  o\  the  iiiuier- 
tfroinid  road  in  Li'>ntlon  a  tnrn-table  about  500  teet  in  diameter. 
This  tnrn-talile  is  Ut-pt  continuously  rexolviny  at  sucli   a  rate    that 
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!t.s  riin  travels  at  the  same  speed  as  the  moving'  train.  At  the 
centre  of  the  turn-table  i.s  a  spiral  staircase,  which,  being"  in  the 
centre,  of  course,  moves  more  slowly,  by  which  the  passenger 
reaches  the  main  floor.  He  then  walks  towards  the  circumfer- 
ence. The  speed  at  which  he  is  being"  carried  iilong  gr;idiiall\ 
increases,  until  at  the  edge  he  is  travelling  at  the  rate  oi'  tiie 
moving*  train,  which  he  here  finds  seeminglvat  rest,  and  with  the 
doors  open'.  He  enters,  and  as  the  moving"  platform  is  left  behind 
the  doors  are  automatically  closed  until  the  next  station  is  reached, 
when  they  are  automatically  opened  again.  With  such  an  ar- 
rang"ement,  the  track,  of  course,  at  each  station  would  be  built  on 
a  curve  closely  following  that  of  the  turn-table  for  about  half  the 
latter's  circumference.  Mr.  Ferry  thinks  that  with  this  system  it 
might  be  expedient  to  have  a  continuous  train  on  such  roads  as 
the  underground  of  London,  or  the  elevated  oi'  New  \*ork  citv,  so 
that  no  matter  when  a  passeng"er  might  Jtri"i\"e  he  would  ahvavs 
find  a  car  open  and  apparently  waiting  for  hiiti. — \.  V.  Evening 
Post. 


lieani  engaged  the  crank  on  thcaxli-  or  shaft  v>l  the  vehicle  on 
which  the  wheels  of  the  autoai.->tor  were  jiiounlcd,  I  while  a  third 
wheel  of  less  diameter,  and  capable  of  running  in  under  the  car- 
riage to  which  it  was  attached  by  a  bar  twining  or  a  sw"ie\"el,  was 
used  to  steer  the  waggon  and  turn  it  when  required  end  for  end  in 
a  radiu,  of  a  very  few  feel. 

This  vehicle,  as  stated,  I    built    in 

1H44,  working-  at  it  after  hours  and 
on  holidays,  as  I  \v;is  then  a  pupil  at 
the  Ouebec  .Seminary.  I  w-as  help- 
ed at  it  by  another  boy, 'one  Kederick 
Holt,  since  burnt  at  the  fire  of  an  old 
Ouebec  theatre,  and  whose  father, 
."I  Gernian,  was  \'ov  se\  eral  years 
organist  of  the  Erench  Cathedral, 
now  the  Basilica,  Quebec. 

It  ni.'iy  be  foolish  now  to  sav  so, 
but  I  was  e\er  so  nuich  pleased 
uheii  on  letting  steam  into  the 
cylinders  for  the  first  time,  I  found 
I  had  placed  the  eccentrics  so 
exactly  as  not  to  require  their  posi- 
tion to  be  altered  in  the  le;ist  to  ad- 
mit and  cut  off  steam  at  the  abso- 
lute moment  of  time  necessarx"  to 
pre\enl  any  loss  of  power  what- 
c\  er  by  back   pressure. 

The  two  engines  were  built  en- 
tirely by  ourselves,  including  the 
drilling  of  every  hole  and  the  making 
of  every  screw,  bolt  and  nut  in  the 
whole  concern  ;  while  all  we  got 
done  by  outsiders  were  the  boiler,  a 
horizontal  one  some  2  feet  in  dia- 
meter and  3  feet  long  with  a  15  inch 
fire  flue  within  it,  and  tlie  three  wheels,  which  w-e  had  made  by  a 
regular  wheel-wright. 

The  cylinders  were,  1  believe 
less,  and  some  S  in.  to  9  in. 
steam  at  _^o  lbs.  pressure  abi.Hit 


diont  ^^  in.  inside  diameter  or 
ong,  the  pair  developing  under 
le  horse  jiower    or    moi"i'.    which 
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Ot"EBKC,  Jan.   10,  iqoi 


De.\R  Sir,  —  In  looking  again  at  yours  of  the  3rd  inst.,  in  rela- 
tion to  my  paper  on  "The  Progress  of  the  19th  Century,'  I  find 
that  you  are  kind  enough  to  say  that  you  were  interested  to 
learn  that  I  was  one  of  the  original  inventors  of  the  steam  vehicle, 
and  would  be  pleased  if  I  W'ould  give  a  mote  detailed  description 
of  the  apparatus.  You  go  on  to  add  that  in  view  of  the  recent  de- 
velopment in  this  direction,  a  description  and  illustration  of  my 
invention  would  be  interesting. 

N'ow",  Sir,  t  have  at  the  present  time  but  a  feint  remembrance 
of  Trevethick's  steam  coach  for  common  roads,  and  I  suppose'  you 
would  like  to  know  in  what  I  declare  my  vehicle  to  be  an  im- 
proved one  compared  to  his.  It  is  this,  if  I  remember  well,  that 
while  Trevethick's  motor  was  a  sing"le  engined  one  without  a  t\\- 
wheel  to  get  it  over  the  "dead  points  '  when  it  happened  at  an 
impediment  in  the  roadway,  my  machine  was  a  double  cylindered 
one,  whereby,  the  cranks  on  the  axle  being  at  90  apart,  the  dead 
points  were  got  over  by  one  of  the  pistons  being  only  half  way  on 
its  travels,  while  the  other  was  at  the  turning  point  and  thus  cap- 
able of  exerting  a  force  necessary  to  overcome  any  inequalitv  in 
the  paving  or  macadam.  The  twin  engines  were  of  the  ordinary 
"working  beam"  type,  with  parellel  bars  at  one  end  engaging  the 
cross-head  of  the  piston  rod  working  in  guides  as  usual,  while  a 
connecting  rod  at  the  opposite  end   of  the   oscillating    or    working 
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drove  us  along  the  road  at  from  8  to  q  miles  per  hour,  the  weight 
upon  the  driving  or  bearing  wheels  being  hardly  more  than  1,200 
to  1,500  pounds  all  told,  or  with  from  2  to  4  persons  in  the  vehicle. 
I  need  hardly  add 'that,  of  course,  it  w.as  in  no  way  comparable  to 
the  automobiles  of  the  present  day. 
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ELECTRIC  RAILWAY  IN    NEWFOUNDLAND. 

Bv  K.  F.  Markill. 
Xewfoundland  abounds  with  small  and  larg;e  fresh- 
water ponds,  many  of  which  are  so  situated  that,  with 
very  little  expense,  they  can  be  turned  into  valuable 
sources  of  power.  About  eight  miles  from  St.  Johns, 
high  in  the  hills  which  form  the  rugged  coast  line  of 
the  island,  are  a  number  of  these  ponds,   emptying  into 


Fk;.  I. — PowKR  HorsE,  Showing  Iriin  Pipe  Line  from 
Wooden  Fume. 

the  sea  at  a  small  fishing  village  called  Petty  Harbor, 
and  here  it  is  that  Mr.  R.  G.  Reid,  of  Montreal,  the  great 
land  proprietor  and  railway  magnate  of  the  island,  has 
built  the  power-house  for  the  electric  transmission  plant 
that,  on  May  i,  igoo,  began  to  supply  energy  for  the 
operation  of  the  first  electric  railway  system  in  St.  Johns 
— the  system  of  the  "St.  Johns  Electric  Railway." 

At  present  only  two  lakes  have  been  dammed,  one 
having  an  area  of  25,000,000  square  feet  and  the  other 
1,000,000  square  feet,  making  a  total  of  26,000,000 
square  feet.  Besides  these  two  reservoirs  now  in  use, 
there  are  two  others  within  close  proximity  having 
areas  of  9,000,000  and  31,000,000  square  feet,  respect- 
ively. A  dam  and  gate  are  at  the  mouth  of  the  larger 
lake  to  regulate  the  flow  of  water,  as  is  required,  so 
that  there  may  be  no  waste. 

From  the  mouth  of  the  smaller  lake  a  wooden  flume 
3468  feet  in  length,  carried  along  the  side  of  the  hill, 
conducts  the  water  to  a  point  187  feet  above  the  power- 
house. It  is  constructed  of  native  spruce  8  ft.  x  8  ft. 
framed  timbers  on  3  ft.  centers,  planked  on  the  bottom 
with  2}^  inch  and  sides  2  inch.  The  flume  practically 
ends  in  a  rock  tunnel  368  feet  long,  cemented  at  the 
junction.  Not  any  lining  is  used  inside,  the  rock  being 
sufficiently  water  tight.  At  the  other  end  are  located 
the  pen-stock  and  gate.  From  here  a  pipe  318  feet 
long,  6  feet  6  inches  in  diameter,  brings  the  water  into 
the  power-house  below.  This  pipe  is  made  of  steel 
plates  5/8  of  an  inch  thick,  anchored  to  concrete  pillars, 
twenty-two  in  number,  embedded  in  solid  rock.  Two 
anchor  bolts  five  feet  long,  riveted  to  the  sides  of  the 
pipe,  run  through  the  basin  and  are  bolted  to  timbers  at 
the  back. 

The  generating  station  is  138  feet  long  by  24  feet 
wide,  constructed  of  native  blue  stone,  with  wooden 
roof  covered  with  sheet  iron,  cemented  floor,  and  well 
lighted  by  large  windows.      At  present  only  two   gener- 


ators and  one  water-wheel  are  installed,  but  everything  is 
ready  for  placing  another  wheel  of  the  same  capacity 
and  also  two  more  electrical  units.  The  wheel  is  of  the 
turbine  type,  having  a  rated  capacity  of  1868  horse  power 
when  operating  under  a  head  of  187  feet.  The  wheel 
is  regulated  by  an  electrical  governor.  On  the  shaft  is 
a  nine-ton  fly-wheel,  made  up  of  sheet  steel  plates, 
bolted  together  and  turned  in  a  lathe.  Two  Westing- 
house  generators  are  directly  connected  to  the  water- 
wheel,  one  on  either  side.  They  are  rated  at  600  kilo- 
watts each,  revolving  armature,  three-phase  type,  run- 
ning at  237  revolutions  per  minute,  and  delivering  500 
volts  at  60  periods  per  second.  Two  exciters  furnish 
the  field  current  for  generators  and  lights  for  the  station. 
They  are  directly  connected  to  a  50  horse-power  turbine, 
one  on  either  side  of  the  wheel,  arranged  in  the  same 
manner  as  generators.  They  have  a  capacity  of  15 
kilowatts  each,  four  pole,  1 10  volts,  605  revolutions  per 
minute.  An  interior  view  of  power  house  is  shown  in 
Fig.  2. 

The  switch-board  is  the  ordinary  Westinghouse  type, 
consisting  of  four  white  marble  panels,  two  for  the 
generators  and  two  for  the  exciters,  wit-h  the  usual 
number  of  ammeters,  Niagara-type  wattmeters,  volt- 
meters and  a  Mershon  compensator  for  loss  on  the  line. 
The  current  is  conducted  from  the  switchboard  to  the 
primary  side  of  the  step-up  transformers  on  twelve 
^00,000  circular  mil  lead-covered  tables.  On  each 
transformer  is  mounted  a  Westinghouse  500-ampere 
quick  break  switch  for  the  purpose  of  opening  the  prim- 
ary side  if  necessary.  Three  Westinghouse  transform- 
ers of  400  kilowatts  each,  oil  cooled,  raise  the  voltage 
to  15,000  volts  for  transmission.  They  are  connected 
in  delta.  From  the  secondary  side  the  current  goes 
through     six    high    tension    pole    switches    and    circuit 


Fig.  2. — Interior  of  Power  Hoise. 

breakers  to  the  bus-bars  and  thence  to  the  pole  switches 
(Connected  to  the  line  circuits.  The  W^orts  lightning 
arrester  is  used.  These  are  installed  in  loft  at  the  end 
of  the  building  over  the  high-tension  switches. 

POLE     LINE. 

Current  is  brought  into  St.  Johns  over  two  pole 
lines,  in  order  to  insure  against  interruption  of  the  ser- 
vice. The  poles  are  about  125  feet  apart;  three  wires  of 
No.  5  B.  &  S.  medium  drawn  on  each  line,  Locke  three 
petticoat  glass  insulators  and  locust  wood    pins,    boiled 
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in  paraffine  wax,  are  used,  as  thev  are  believed  to  tjive 
best  results  where  there  is  so  much  fog-  and  rain.  There 
is  one  cross-arm  on  each  pole,  with  a  pin  at  either  end 
and  a  pin  in  the  top  of  the  pole,  thus  forminiif  an  equila- 
teral triansjle.  The  wires  are  not  spiraled.  A  tele- 
phone line  connects  the  generating  station  with  the  sub- 
station, wires  being  transposed  every  four  poles. 

The  sub-station  (Fig.  3)  is  at  the  west  end  of  the 
city,  just  beside  the  dry  dock.  In  appearance  it  very 
much  resembles  the  power-house,  being  constructed  ot 
the  same  material  and  having  a  concrete  floor,  etc. 
The  dimensions  are  90  feet  long  by  30  feet  wide.  Line 
wires  enter  the  end  of  the  building  through  high-tension 
pole  switches  similar  to  the  one  in  generating  station, 
thence  to  the  high-tension  bus-bars  and  distributing 
switches  to  four  loo-kilowatt  Westinghouse  oil-cooled 
transformers  for  two  rotarv  converters.  The  trans- 
formers are  connected  Scott  system,  giving  a  two  phase 
current  at  400  volts.  The  sub-station  also  contains  four 
150  kilowatt  transformers,  giving  two-phase  currents 
at  2040  volts,  used  for  city  circuits.  The  high-tension 
switches  are  pole-switches  with  fuses,  each  having  a 
marble  slab  with  an  air  gap  of  3  inches  between  slabs 
and  a  shield   of  asbestos  38  inches  h\'    -^o   inches.      Twi^ 


rotarv  converters  are  at  present  installed,  but  founda- 
tions are  ready  for  two  more.  These  converters  are 
rated  at  200  kilowatts  each,  speed  720  revolutions,  and 
500  volts  for  street  railway  circuits.  The  switch-board 
is  of  white  marble,  nine  panels  in  all,  four  of  which  are 
used  for  the  rotary  converters  and  one  for  railway  feed- 
ers, the  remaining  four  for  light  and  power,  two  panels 
for  each.  All  station  appliances  are  of  standard  West- 
inghouse types  of  latest  forms.  The  remaining  interest- 
ing feature  of  the  sub-station  is  that  the  Manhattan 
series  alternating  enclosed  arc  system  will  be  installed 
immediately  for  the  street  lighting.  This  will  necessi- 
tate the  addition  of  one  more  panel  to  the  switchboard. 
The  rolling  stock  of  the  St.  Johns  Electric  Railway- 
consists  of  six  cars,  32  feet  long,  equipped  with  West- 
inghouse "12a"  30  horsepower,  series-parallel,  38 
controllers.  Four  of  the  cars  are  double-enders.  Two 
sweepers  are  provided  for  the  winter  season.  The  track 
is  narrow  gauge,  to  be  in  keeping  with  the  Newfound- 
land Railway,  which  has  a  gauge  of  3  feet  6  inches. 
Five  miles  of  50-lb.  T.  rails  have  been  laid  and  cars  are 
running  over  them  every  day;  also,  5700  feet  of  83-lb. 
girder  rails  on  the  principal  street,  which  at  present  is 
being  paved.  The  trolley  wire  is  No.  o  and  suspended 
from  poles  on  either  side  of  the  street.      Rails  are  bonded 


in  the  usual  way  and  cross-bonded  every  400  feet,  No.  o 
bonds  used  for  50-lb.  rails  and  00  for  S3-lb.  A  number 
of  \  er_\-  steep  grades  are  encountered,  one  short  grade 
of  14  per  cent,  and  several  of  7  and  8  per  cent.  Two 
or  three  curves  of  45-ft.  radius  are  also  met  with.  .As 
can  be  imagined,  the  cars,  motors  and  trucks  ha\e  had 
a  severe  test,  but  notwithstanding  that  they  have  stood 
it  admirably.  The  cars  and  trucks  were  made  in  Mon- 
treal, the  fornier  bv  the  Lariviere  Car  Manufacturing 
Compai-iv  and  the  tatter  by  the  Montreal  Switch  Com- 
pany. 

•  The  city  has  a  population  of  35,000  people,  of  which 
the  majority  are  interested  in  the  fishing  industry.  Quite 
a  lot  of  manufacturing  is  done,  and  as  coal  is  very  ex- 
pensi\-e  there  is  a  good  demand  for  electric  power. 

Mr.  C.  H.  Massy  is  consulting  engineer,  Mr.  W.  .A. 
McKay  is  superintendent  and  electrical  engineer,  and 
Mr.  F.  H.  Wing  is  electrical  engineer  in  charge  of  the 
generating  station  at  Petty  Harbor;  while  Mr.  R.  F. 
Markill  is  in  charge  of  the  sub-station.  To  these 
gentlenien  is  due  the  credit  of  the  building  and  operation 
of  this  highly  successful  installation. — Journal  of  Elec- 
tricitv  and  Gas. 


LIVERPOOL  MARINE  ELECTRIC  RAILWAY. 

There  has  recently  been  installed  in  Liverpool,  No\  a 
Scotia,  an  electric  marine  railwav  of  quite  a  novel  char- 
acter. The  electrical  equipnient  was  supplied  by  the 
Ron  al  Llectric  Company,  of  Montreal,  and  was  installed 
bv  the  Maritime  Electric  Co.,  of  Halifax  N.  S. 

The  equipment  consists  of  a  30  h.  p.  induction  niotor, 
the  motor  shaft  being  geared  to  a  heav\-  worm  shaft 
and  wheel;  the  worm  wheel  shaft  carries  a  pinion  wheel 
which  gears  into  another  large  wheel,  on  the  shaft  of 
which  is  placed  a  large  heavj-  sprocket  wheel;  over  this 
sprocket  wheel  the  heavy  two  inch  chain  meshes  into 
heavy  sprocket  teeth.  This  chain  hauls  the  vessel  up 
on  a  cradle  o\-er  a  track  projecting  out  into  the  River 
Merse\-  to  a  distance  of  500  feet,  on  a  grade  of  '_.  inch 
to  the  foot.  The  track  and  cradle  are  built  in  a  ver\- 
solid  and.  substantial  manner,  being  constructed  of 
he;ivv  pine  timbers.  The  concrete  foundations  and 
hea\v  hardwood  gear  frame,  as  also  the  track  and 
cradle,  were  built  and  erected  by  Mr.  .A.  W.  Bowcher, 
contractor,  in  Liverpool,  X..S.,  and  the  work  is  certaii-il\- 
a  creditable  piece  of  construction. 

Mr.  G.  C.  Siebert,  manager  of  the  Maritime  Electric 
Co.,  spent  two  weeks  in  Liverpool  installing  the  plant, 
and  on  Friday,  January  nth.  the  first  vessel  was  hauled 
up  and  lowered  down  again,  all  the  apparatus  and  gear 
working  in  an  entirely  satisfactory  manner. 

It  is  interesting  tci  note  that  Liverpool  possessed  the 
first  marine  railwa\  in  the  Maritime  Provinces,  the 
motive  power  used  being  horses.  It  formerly  took  from 
4  to  5  hours  to  haul  up  a  vessel,  whereas  the  same  work 
is  now  performed  in  20  minutes.  It  is  also  interesting 
to  note  that  this  railway  is,  without  doubt,  the  first  one 
in  .America  and  probabl)'  the  first  one  of  its  kind  in  the 
world  to  which  electrical  energy  has  been  applied  as  the 
motive  power. 

The  installation  has  been  watched  with  the  keenest 
interest  by  those  connected  with  Maritime  affairs,  all  of 
whom  have  expressed  themselves  as  being  highly  pleased 
with  the  installation. 


.A.S  a  general  proposition,  advertising  pays.     There  are  qualify- 
ing considerations.     It  must  be  good. — Advisor, 
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Branch  office  of  ihe  Canadian  Ei.ectr 
Imperial  Buil'ling, 


MONTRKAL,  February  7th,  iqoi. 

A  couple  of  ifems  in  the  daily  press  lately  are  woilhy  of  note  : 
1st.  the  notice  of  a  trolley  wire  havinjj  fallen  on  a  team  and  teams- 
ter, the  former  being-  killed,  but  the  latter  being-  "protected"  by 
his  wet  clothes,  which  the  paper  informs  us,  acted  as  an  insulator. 
2nd,  another  daily  voicing  its  views  on  the  late  destructive  fire  at 
Thos.  May  &  Company's,  says  :  "It  will  probably  never  be 
known  what  caused  the  fire,  but  no  doubt  it  was  due  to  electric 
wires.  "     (When  in  doubt,  blame  electricity.) 

It  is  possible,  but  highly  improbable,  that  the  late  fire  in  Thos. 
May  &  Company's  was  electrical.  The  fire,  it  is  admitted,  start- 
ed about  10  p.m.  Now,  the  establishment  in  question  closed  at 
6  p.m.,  and  it  is  rather  unlikely  that  it  should  smother  until  then, 
especially  as  the  factory  portion  of  the  establishment  has  consid- 
erable wooden  benching,  partitions,  etc.  .Again,  if  the  office 
clerks  were  back  after  hours  they  would  have  used  gas,  as  the 
electric  light  installation  was  not  extended  to  the  ground  floor. 
So  far  as  the  motor  circuit  is  concerned  (250  \'.  D.C.),  the  wires 
entered  by  a  window,  on  top  floor  and  the  interior  circuit  ran  only 
about  12  feet  to  where  the  motor  was  located,  same  being  duly 
provided  with  a  D.P.  J.K.  switch.  The  electric  lighting  outfit 
was  limited  in  its  area,  and  was  "open  cleat  "  style,  and  not  of  an 
ancient  type.  The  chances  are  far  stronger  that  the  fire  can  be 
laid  down  about  the  sewing  machines  (run  from  shaft)  under 
bench,  as  actually  was  the  case  in  the  former  Bernier  &  West 
fire  ;  the  daily  new-  putting  it  to  electricity,  not withsiandiiig 
proof. 

The  Royal  Electric  Company  suffered  most  severely  in  the  late 
May  fire,  one  of  their  principle  pole  lines  full  of  various  circuits 
coming  up  McGill  street  having  been  cut.  The  Montreal  Street 
Railway  came  next,  having  to  direct  their  traffic  from  the  busy 
Windsor  route.  The  water  covered  their  tracks  inches  deep  with 
solid  ice,  which  later  took  a  small  army  to  clean.  The  Bell  Tele- 
phone Company  also  had  an  aerial  cable  cut.  The  Royal  L  om- 
pany  only  suffered  very  slight  detention,  as  their  line-men,  in 
spite  of  the  severe  cold  weather,  were  busy  as  bees. 

Your  correspondent  is  informed  that  Mr.  .  Walter  Grose,  hard- 
ware merchant,  of  Montreal,  contemplates  shortly  turning  out  in- 
candescent lamps  from  the  factory  in  Hamilton  in  which  he  is  in- 
terested. The  Shelby  pattern  of  lamp  is  to  be  the  type  produced, 
and  it  is  claimed  that  machinery  is  now  all  delivered. 

It  has  not  yet  been  staled  that  the  $3,500,000  fire  was  caused 
bv  electric  wires.  Why  ?  It  started  in  premises  of  Saxe  &  Co.,  it 
is  said,  and  he  had  a  hoist  motor  and  some  lights.  True,  they  can 
prove  their  main  switch  near  inlet  to  have  been  opened,  but  a  trifle 
like  this  should  not  .stop  some  ubiquitous  "daily."  .\lso,  where 
the  missing-  employees  worked  on  top  flat,  gas  was  the  illuniin- 
ant.  .\nother  case  where  the  actual  cause  will  be  hard  to  dis- 
cover on  account  of  the  extreme  wreck  ;  some  may  say  electric, 
but  think  it  will  be  as  hard  to  prove  as  many  a  similar  puzzle. 
Quite  a  lot  of  valuable  electrical  installations  and  apparatus  were 
lost  in  this  fire,  particularly  the  plant  in  the  Board  of  Trade  build- 
ing, with  its  Edison  bi-polar  110  V.  dynamos,  switchboard,  etc. 
The  building  was  wired  in  brass-armored  conduit. 


NEW  INDUSTRY  FOR  HAMILTON. 

The  Ontario  Lantern  Company,  of  Hamilton,  have  recently  added 
to  their  extensive  manufactory  a  most  modern  plant  for  making  in- 
candescent lamps,  and  they  have  acquired  the  Canadian  patents 
for  the  celebrated  Shelby  lamp,  with  double  coil  horizontal  fila- 
ment, and  will  manufacture  the  same  in  the  varied  sizes  and  ef- 
ficiencies required. 

They  have  associated  with  them  Professor  Chaillet,  of  Buftalo, 
one  of  the  best  electrical  experts  on  this  continent,  and  the  lamps 
that  are  being  made  in  Hamilton  are  likely  to  attain  the  high 
reputation  enjoyed  by  the  American  Shelby  Company. 

The  consumption  of  lamps  is  increasing  rapidly  throughout  the 
Dominion,  and  we  have  no  doubt  that  there  will  be  a  good  de- 
mand for  radiant  Shelby  lamps. 

Mr.  Walter  Grose,  of  Montreal,  is  largely  interested  in  this 
company,  and  is  sole  selling  agent  for  the  different  lines  of  lamps, 
lanterns,  etc.,  which   they  manufacture. 
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CHAS.  P.  DWIGHT. 

The  news  of  the  death  on  January  20th  of  Mr.  Chas. 
P.  Dwight,  assistant  general  manager  of  the  Great 
North-Western  Telegraph  Company,  came  as  a  painful 
surprise  to  his  many  acquaintances  and  friends,  the 
majority  of  whom  were  not  aware  of  his  illness,  which 
lasted  only  five  days.  Mr.  Dwight  was  attacked  by  a 
severe  cold,  which  rapidly  developed  into  acute  pneu- 
nionia,  to  which,  despite  the  efforts  of  the  most  skillful 
physicians,  he  succumbed. 

Mr.  Dwight  was  a  native  of  Toronto,  and  was  only 
twenty-nine  years  of  age.  He  received  his  education 
at  LTpper  Canada  College,  and  Sorel  College,  Quebec. 
In  1891  he  joined  the  Northwest  Mounted  Police,  and 
served  a  year  with  that  body.  During  this  period  he 
collected  the  material  for  a  little  book  entitled  "Life  in 
The  Northwest  Mounted  Police,  and  Other  Sketches," 
which  he  prepared    and     published  the   following    year, 


■fHK   Late  Chas.    V.    11\vii;ht. 

and  which  evoked  niuch  favorable  comment  and  had 
quite  an  extensive  sale.  He  subsequently  contributed 
cleverly  written  storiettes  to  various  American  publica- 
tions, as  well  as  to  the  press  of  his  native  city.  In  1895 
he  prepared  for  the  Canadian  Electrical  Association,  of 
which  he  was  a  highly  esteemed  member,  a  carefully  writ- 
ten historical  paper  on  "The  Telegraph  in  Canada."  In 
1892  Mr.  Dwight  entered  the  office  of  his  father,  Mr.  H. 
P.  Dwight,  president  and  general  manager  of  the  G.N.W. 
Telegraph  Company,  where,  by  close  application  to  his 
duties,  combined  with  business  ability  of  a  high  order, 
he  earned  advancement  to  the  responsible  position 
which  he  occupied  when  so  suddenly  called  away. 

The  presence  at  the  funeral  of  many  employees  of  the 
company,  and  of  floral  designs  from  the  various  depart- 
rnents,  evidenced  the  general  esteem  in  which  the 
deceased  was  held  by  his  business  associates,  five  of 
whom  acted  as  pall-bearers,  viz  :  Messrs.  A.  B.  Smith, 
G.  D.  Perry,  A.  Cox,  George  Hogarth,  W.  B.  Powell 
and  W.  J.    Duckworth. 

Mr.  H.  P.  Dwight  and  his  family  have  the  sincere 
sympathy  of  their  many  friends  in  the  great  loss  which 
thev  have  sustained. 
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CANADIAN  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 

Mr.  A.  ,M.  Wickciis,  cxocutiNL-  sL-crcl;u-_v  ol  Ihc  Laiiadi.iii  As- 
sociation of  Stationary  Engineers,  reports  tliat  about  two  inonllis 
ago  a  branch  association  was  started  at  Sarnia,  OiU..  with  thirly- 
four  charter  members,  and  prospects  for  a  most  suci'essful  asso- 
ciation.     .Mr.  Walter  D.  Hall  is  secretary. 

The  half-yearly  returns  from  the  various  lodg-es  are  cominj<  in 
promptly  and  show  an  increased  membership.  V^ancouver  No.  19 
intend  making  a  strong-  effort  at  the  forthcoming  session  of  the 
British  Columbia  Legislature  to  secure  a  license  law. 

Toronto  No.  i  will  hold  their  annual  .At  Home  in  the  Confedera- 
tion Life  Building  on  Thursday,  F'ebruarj'  14th.  The  committee 
are  working  earnestly  to  make  it  a  success.  .At  a  recent  meeting 
of  the  association  a  most  interesting  t;ilk  on  electricit\'  was  gi\en 
by  Mr.  E.  J.  Philip. 

The  executive  secretar\'  has  received  advice  from  Brantford 
that  the  engineers  there  are  already  preparing  for  the  .\ugusl 
convention. 


ARTIFICIAL  FUEL. 

.Advices  from  abroad  state  that  the  British  Admiralt\-  is  about  to 
arrange  for  a  series  of  trials  of  artificial  fuel,  the  two  varieties  be- 
ing Welsh  bituminous  coal  residuum  bound  with  pitch  or  tar,  and 
the  other  a  mixture  of  anthracite  coal  and  highly  bituminous  mat- 
ters with  tar  made  up  into  blocks  of  22  pounds  each.  A  separate 
series  of  trials  are  to  be  made  at  different  speeds,  and  with  both 
natural  draught  and  forced  draught.  There  is  a  great  disadvant- 
age, however,  in  both  kinds  of  fuel  over  ordinary  anthracite  co;tl, 
namely,  that  they  produce  intense  volumes  of  black  smoke.  Or- 
dinary anthracite  is  smokeless,  but  has  the  disadvantage  that  no 
one  has  hitherto  been  able  to  form  it  into  briquettes.  A  process 
has,  however,  now  been  worked  out  at  .Swansea,  England,  for 
making  anthracite  briquettes  with  the  admixture  of  bituminous 
coal  and  the  like,  and  a  plant  is  about  lo  be  put  ilown  for  turning 
out  half  a  million   Ions  a  vear. 


STEAM  -^HIGH  OR  LOW  PRESSURE  ? 

When  water  is  heated  to  the  boiling  point,  the  temperatun-  re- 
mains stationary,  and  all  subsequent  additions  of  heat  become 
latent,  or  unapparent,  and  are  carried  off  in  the  form  of  steam.  If 
a  given  weight  of  water  be  evaporated  into  steam  in  a  perfectly 
steam  tight  boiler,  says  The  Engineer,  the  weight  of  steam  pro- 
duced will  be  exactly  the  same  as  that  of  the  water  from  which  ii 
was  produced,  that  is,  one  pound  of  water  will  generate  exacti\ 
one  pound  of  steam. 

One  pound  of  water  at  a  temperature  of  2  1  2  degrees  F. ,  in  pass- 
ing into  steam  of  the  same  temperature,  absorbs  as  much  he.at  as 
would  have  raised  the  temperature  of  the  water  966  degrees,  if  it 
had  not  boiled  and  the  heat  become  latent.  Therefore,  a  unit  of 
evaporation  is  the  evaporation  of  one  pound  of  water  at  a  temper- 
ature of  212  degrees  into  steam  of  the  same  teinperature,  and  is 
equal  in  round  numbers  to  966  thermal  units.  The  heat  required 
to  raise  one  pound  of  water  from  zero  to  212  degrees  and  evaporate 
it  into  steam  of  the  same  temperature  is  equal  to  966  plus  212, 
or  1 178  heat  units.  The  quantity  of  heat  required  to  evaporate  a 
given  quantity  of  water  in  a  boiler  depends  upon  the  temperature 
of  the  feed  water,  for  of  course  the  more  heat  that  is  put  into  the 
feed  water  the  less  will  be  required  in  the  boiler.  If  the  tempera- 
ture at  which  the  water  is  supplied  to  the  boiler  be  represented  by 
t,  then  the  total  heat  required  to  evaporate  one  pound  of  water 
from  and  at  212  degrees  is,  1178-t.  If  the  temperature  of  the 
feed  water  is  sixty  degrees,  then  the  total  heat  per  pound  is 
1178 -60=  1 1 18  heat  units. 

The  quantity  of  heat  required  to  generate  steam  increases 
slightly  with  the  pressure,  but  the  increment,  or  rate  of  increase, 
is  so  small  that,  for  practical  purposes,  it  may  be  assumed  to  be 
the  same  for  all  ordinary  pressures.  Hence  the  cost  of  fuel  for 
generating  steam  is  practically  the  same  for  high  pressure  steam 
as  for  low  pressure  steam. 

The  rate  of  evaporation,  however,  varies  directly  with  the  rate 
of  combustion  of  fuel,  that  is,  other  things  being  equal,  doubling 
the  rate  of  fuel  consumption  doubles  the  rate  of  evaporation. 

The  total  heat  of  steam  increases  with  the    temperature    at    the 


I  ate  of  .305  of  a  thermal  unit  for  each  degree  of  temperature  above 
-' I  J  degrees.  The  total  heat  of  one  pound  of  steam  at  212  de- 
grees is  1 178  units  measured  from  zero,  and  the  total  heat  of 
sleam  .it  an\-  other  temperature  may  be  found  by  adding  .  jos 
limes  the  difference  between  the  given  lemper;iUire  and  212,  to 
1178.  The  temperature  of  steam  of  100  pounds  pressure  is  3.'>7.7 
degrees,  and  the  total  heat  of  one  pound  is  1 178  +  (337.7  -  21  2) 
■  .305=  1216  heat  units,  or  1216-32-1184  heat  units,  fractions 
omitted,  abine  ^2  degrees. 


ENGINEERING  NOTES. 

When  starling  up  a  new  engine,  the  boiler  pressure  should  be 
kept  low  and  only  a  light  load  put  on  for  a  few  days,  until  the 
parts  that  constitute  the  rubbing  and  revolving  surfaces  show  no 
tendency  to  heat  or  cut. 

.N'ewly  packed  joints  should  be  carefully  watched,  and  as  soon 
as  they  are  thoroughly  warmed  up,  and  before  pressure  is  put 
upon  them,  the  nuts  should  be  tightened  again,  as  some  kinds  of 
packing  become  soft  under  the  action  of  heat. 

X'isitors  to  your  engine  room  do  not  stop  to  find  out  how  much 
you  are  paid  for  running  the  engine  that  you  have  charge  of, 
therefore  do  your  work  well  even  if  you  are  not  paid  as  much  as 
you  think  the  job  is  worth,  for  you,  will  be  judged  according  to 
your  work  and  not  bv  vour  pav. 

When  an  engineer  takes  charge  of  an  eiigiiu-  thai  he  is  not 
familiar  with,  he  should  not  screw  up  the  nuts  on  the  piston-rod 
gland  until  he  knows  what  kind  of  packing  is  in  the  box,  for  some 
metallic  packings  are  wedge  shaped,  and  the  rod  mav  easily  be 
injured  by  screwing  the  nuts  up  too  tight. 

IlRViNi;  Core  Disks.  -When  the  disks  are  on  and  ready  for 
drying  the  electrical  mechanic  must  look  after  the  air.  It  is  not 
enough  to  have  plenty  of  hot  air  to  dry  the  core,  for  often  it  is 
found  that,  after  all,  the  parts  refuse  to  dry,  even  with  a  plentiful 
supply  of  hot  air.  This  is  due  to  the  fact  that  the  air  has  become 
saturated  with  moisture,  and  if  this  moist  air  is  not  given  a  chance 
to  get  out  of  the  drying  box,  the  p;irts  will  not  drv.  Therefore, 
one  should  see  to  it  that  the  air  has  a  ch.incf  lo  gel  oul  as  well  as 
in,  and  then  there  will  be  no  trouble. 

.Mr.  A.  Reis,  of  .Antwerp,  has  patented  Ihe  following  method 
for  preventing  incrustation  in  boilers:  .A  mixture  of  sugar,  tannin 
extract,  silicate  of  potash  or  soda,  and  boric  acid  is  added  to  the 
boiler  water  to  keep  the  salts  in  solution.  When  the  water  at- 
tains a  density  of  about  15  Be  to  25  Be,  the  boiler  is  "blown 
oft."  The  working  periods  range  from  a  fortnight  to  three 
months,  according  10  the  quality  of  the  water  in  use.  Glycerine 
and  alkaline  sulphates  are  sometimes  used  in  mixture.  How 
much  of  the  latter  is  required  per  gallon  is  not   stated. 

.At  the  last  meeting  of  the  .American  Society  of  Mechanical 
Engineers,  Chas.  T.  Porter,  in  his  discussion  of  Dr.  Thurston's 
paper  on  "The  Steam  Engine  at  the  close  of  the  .Ninteenth  Cen- 
tury," stated  :hat  it  is  a  principle  of  the  new  engineering  that 
"the  boiler  furnace  shall  be  independent  of  natural  draft,  effect- 
ually consuming  its  smoke,  and  burning  two  or  more  times  as 
much  coal  per  square  foot  of  grate  as  it  could  do  under  natural 
draft  alone,  and  yet  sending  off  the  gases  at  a  low  temperature  ; 
the  boiler  being  a  steam  generator,  a  superheater  and  fuel  econo- 
mizer combined."  This  statement  clearly  shows  Mr.  Porter's 
faith  in  the  future  of  mechanical  draft  as  a  substitute  for  chimney 
draft  as  a  means  of  securing  the  desired  ends. 

Oiling  M.\chines. — It  is  worth  while  to  take  space  to  say  a 
few  words  as  to  the  oiling  of  those  parts  of  the  core  shaft  that  are 
liable  to  heat.  It  should  always  be  remembered  that  careful  oil- 
ing means  a  saving  of  oil,  but  this  is  not  the  only  benefit  derived 
therefrom.  The  usual  practice  is  for  the  operators  of  machines  to 
oil  up  before  starting,  by  taking  an  oil  can  on  which  the  spout 
has  been  enlarged  so  as  to  emit  a  large  quantity  of  oil  quickly. 
The  operator  pours  the  oil  on  the  several  bearings,  never  noticing, 
apparently,  that  more  oil  runs  off  than  remains.  For  every  drop 
of  effective  oil  used,  probably  20  drops  are  wasted,  and  may  be 
found  in  unsightly  blotches  on  the  side  of  the  machines,  as  well  as 
on  the  floor,  making  any  operation  necessary  around  these  parts 
dirty  and  disagreeable  work.  .A  drop  of  oil  put  in  the  right  place 
will  do  good  work,  but  to  do  this  it  is  necessary  to  repeat  the 
operation  oftener,  and  this  is  the  reason  why  the  oil  is  slapped  on 
in  large  quantities,  so  as  to  last  all  day. 
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STEAM  TURBINES. 

By  James  Asher. 
liiveiUOTs  in  oiii'  time  seem  to  neg'lect  the  reaction  principle  in 
steam  turbines.  The  first  was  Hero's  edipile,  which  was  invented 
about  two  thousand  jears  ago  and  has  been  almost  neglected 
ever  since.  Richard  Trevithick  constructed  a  turbine  somewhat 
resembling-  Hero's  early  in  the  nineteenth  centnrv.  It  dift'ered 
from  Hero's  edipile  in  this  respect  that  it  had  no  g-lobe.  Two  hol- 
low arms  diametrically  opposite  each  other  received  steam  from  a 
hollovi-  shaft  and  discharged  it  at  the  edge  of  each  blade  near  its 
outer  end.  Avery,  of  New  York,  constructed  one  somewhat  simi- 
lar to  that  of  Trevithick  about  the  middle  of  the  last  century.  Mr. 
Charles  H.  Parsons  also  built  one  of  similar  construction  to  that 
of  Trevithick.  The  hollow  arms  were  of  elliptical  cross  section 
and  the  steam  issued  through  shorftubes  in  a  direction  which  was 
nearly  tangential  to  the  circumference  of  the  circle,  which  was  de-' 
scribed  by  the  outer  ends  of  the  rapidly  rotating  arms  or  blades. 
The  turbine  was  shut  up  in  a  casing  of  cast  iron,  and  the  exhaust 
steam  flowed  into  a  condenser. 

.\  speed  of  5,000  revolutions  was  obtained  from  this  turbine.  The 
steam  pressure  was  one  hundred  pounds  on  ea"ch  square  inch, 
and  the  steam  exhausted  into  a  condenser  which  had  a  vacuum  of 
twenty-six  inches.  The  turbine  was  tested  and  was  found  to 
yield  twenty  horse  power,  and  to  use  forty  pounds  of  steam  for 
each  useful  hourly  horse  power.  An  aged  British  engineer  told 
the  writer  that  he  had  a  turbine  of  Trevithick's  type  many  years 
ago,  and  which  he  called  a  sword  engine,  because  the  forward 
edges  of  the  blades  were  sharp  that  they  might  cleave  the  exhaust 
steam  and  thereby  yield  more  power  than  could  otherwise  be  pro- 
duced. This  aged  engineer  carried  his  turbine  in  his  hand  from 
place  to  place.  He  had  it  wrapped  in  paper  like  a  parcel  of 
goods.  When  asked  what  it  was  he  said  that  it  was  an  engine 
with  which  he  meant  to  drive  his  saw  mill.  The  hollow  blades  were 
about  two  feet  long  ;  the  speed  was  about  three  thousand  revolu- 
tions a  minute.  In  regard  to  economy  of  steam  this  turbine  was 
about  equal  to  ordinary  reciprocating  engines  of  that  time.  The 
aged  engineer  stated  that  the  only  thing  that  could  be  said 
against  the  turbine  or  sword  engine  which  he  used  was  that  in 
order  to  secure  economy  of  steam  it  was  absolutely  necessary  to 
emploj'  steam  of  exceedingly  high  pressure.  Consequently  a 
strong  boiler  was  required.  This  engine  was  made  more  than  a 
generation  ago,  when  boilers  were  not  so  capable  of  enduring  high 
pressures  as  they  are  at  the  present  time. 

Why  has  the  reaction  turbine  not  been  brought  into  extensive 
use  ?  I  have  little  doubt  that  an  engine  made  exactly  like  Hero's, 
if  supplied  with  steam  of  high  pressure,  would  be  as  economical  of 
steam  as  half  the  stationary  engines  which  are  now  in  use. 
I  dare  say  that  if  one  were  constructed  of  say  six  feet  in  diameter 
or  having  blades  of  about  three  feet  in  length,  discharging  steam 
from  the  sides  of  the  arms  through  holes  of  several  inches  in  area, 
it  could  easily  be  made  to  yield  more  than  three  thousand  horse 
power.  Such  a  turbine  would  cost  comparatively  little  and  would 
occupy  extremely  little  space.  Should  it  be  found  that  too  great 
loss  of  power  from  churning  the  exhaust  steam  would  occur,  the 
turbine  might  be  made  in  the  shape  of  a  wheel,  discharging  steam 
tangentially  at  the  circumference.  A  casing  allowing  considerable 
space  between  itself  and  the  turbine  should  in  all  cases  be  em- 
ployed. 

Dow's  steam  turbine  has  several  rows  ot  blades  which  are  con- 
centric to  each  other,  and  to  as  many  rows  of  stationary  guides. 
This  is  an  outward  flow  turbine.  There  are  equal  numbers  of 
rows  of  blades  at  the  right  and  left  of  the  entrance  of  the  steam 
into  the  casing,  consequently  there  is  no  end  thrust  on  the  shaft. 
This  turbine  has  shown  an  economy  of  steam  which  is  fair,  con- 
sidering the  small  size  of  the  machine.  It  has  been  used  in  pro 
pelling  the  Howell  torpedo. 

Mr.  C.  H.  Parsons'  turbine  is  a  compound  wheel  having  a  large 
number  of  blades,  running  between  as  many  rows  of  guide  blades, 
which  are  stationary.  The  blades  or  buckets  of  the  wheel  are 
larger  and  farther  apart  as  the  steam  proceeds  in  order  to  give 
room  for  steam  of  diminished  elasticity  and  consequently  increased 
volume.  There  are  blades  on  barrels  of  four  different  diameters, 
and  there  are  many  rows  on  each  barrel.  There  are  baffle  pis- 
tons mounted  on  the  shaft  in  order  to  counteract  the  end  thrust  on 
said  shaft.  In  order  to  permit  smooth  motion,  although  the  tur- 
bine may  not  be  perfectly  balanced,  the  journals  run  in  several 
concentric  sleeves  supplied  with  oil  under  pressure.  The  gover- 
nor permits  the  passage  of  the  steam  into  the  turbine  in  gusts. 
These  gusts  succeed  each  ether  more  or  less,  rapidly  and  endure 
for  varying  intervals  according  to  the    power  required  in  order  to 


maintain  Ihc  proper  motion  of  the  turbine.  This  turbine  contains 
an  enormous  number  of  pieces.  For  instance,  one  having  a  ca- 
pacity of  four  hundred  and  two  horse  power  has  thirty- 
one  thousand  and  seventy-three  blades.  Sixteen  thousand  and 
ninety-five  of  these  blades  are  in  motion,  according  to  the  state- 
ment of  Mr.  Francis  Hodgkinson.  .A  turbine  of  four  hundred  and 
two  horse  power,  such  as  has  just  been  described,  yielded  an 
electric  hourly  horse  power  with  a  consumption  of  steam  which 
was  only  16.4  pounds  at  lull  load.  The  same  machine  at  one- 
quarter  load  used  22  pounds  of  steam  for  each  hourly  electric 
horse  power.  A  Parsons'  turbine  of  sixteen  hundred  and  eight 
horse  power  developed  the  hourly  electric  horse  power  with  four- 
teen pounds  of  steam.  In  Hartford,  Conn.,  a  Parsons'  turbine  of 
four  thousjind  and  twenty-one  horse  power  is  in  course  of 
erection.  It  will  drive  a  generator  for  the  electric  light  company. 
The  wheel  or  runner  weighs  fourteen  tons  and  is  nearly  twenty 
feet  long.      It  is  si.t  feet  in  diameter  at  the  widest  part. 

De  Laval's  steam  turbine  is  a  wheel  having  buckets  round  its 
circumference.  A  hoop  is  fastened  on  the  periphery  of  the  buck- 
ets. Steam  is  blown  from  several  nozzles  at  an  angle  against 
the  buckets  on  one  side  of  the  wheel,  and  the  steam  exhausts  into 
a  chamber  on  the  other  side.  The  wheel  is  mounted  on  a  long 
thin  shaft  in  order  that  the  wheel  may  rotate  about  the  proper 
axis  when  running  at  tremendous  speed.  This  turbine  has  been 
used  in  driving  centrifugal  creamers  and  in  driving  dynamos. 
For  driving  these  it  is  provided  with  fine  gearing,  because  the 
speed  would  otherwise  be  too  great  for  existing  dynamos.  The 
result  of  one  trial  showed  that  a  De  Laval  turbine  yielded  three 
hundred  and  eight  horse  power  with  less  than  fourteen  pounds  of 
steam  for  each  hourly  actual  horse  power.  The  steam  pressure 
was  one  hundred  and  ninety-two  pounds  to  the  square  inch  ;  the 
steam  was  superheated  sixty-nine  degrees  Fahr. ,  and  the  speed 
was  seven  hundred  and  seventy-two  revolutions  a  minute. 

In  1897  four  groups  of  DeLaval  turbines  and  generators  of  one 
hundred  horse  power  each,  and  two  groups  of  fifty  horse  power 
each,  were  in  operation  at  the  Stockholm  Exhibition.  Each  group 
was  entirely  self-contained  ;  boiler,  turbine  and  dynamo  all  being 
set  up  on  one  base.  The  boilers  were  made  oi'  concentric  coils  ot 
pipe  of  little  more  than  an  inch  in  diameter,  consequently  they 
were  capable  of  sustaining  enormous  steam  pressures.  Steam 
was  actually  used  in  these  boilers  and  turbines  at  a  pressure  of 
three  thousand  two  hundred  ahd  thirty-four  pounds  on  the  square 
inch.  Each  pound  of  fuel  in  the  furnace  furnished  from  seven  to 
eight  pounds  of  steam.  What  the  economy  of  the  turbine  proved 
to  be  has  not  been  stated.  The  temjierature  ot  steam  at  three 
thousand  two  hundred  and  thirt\'-four  pounds  on  the  square  inch 
is  seven  hundred  and  seven  degrees  Fahienheit.  In  a  theoreti- 
cally perfect  engine  receiving  steam  at  seven  hundred  and  seven 
degrees,  and  exhausting  it  at  two  hundred  and  forty  degrees,  the 
efficiency  according  to  the  second  law  of  thermo-dynamics 
would  be   (707 +  459) -(24° +  459)     ,,,    f^,,,,.    per    cent.        This     is 

707  +  459 
more  than  double  the  highest   efficiency    ever   yet    obtained   by  a 
reciprocating  engine. 

0(  course,  according  to  theory,  it  makes  no  difference  what 
type  of  engine  is  used  in  order  to  obtain  a  given  percentage  of 
efficiency.  But  such  high  pressures  as  were  u.sed  in  the  DeLaval 
turbine  could  scarcely  be  used  in  any  reciprocating  engine 
v\'liatever. 

Within  the  past  year  or  two  it  has  been  shown  by  Professor  R. 
H.  Thurston  that  a  very  great  increase  in  economy  is  obtained  in 
DeLaval's  turbine  by  superheating  the  steam  before  it  enters  the 
turbine. 

It  is  certainly  remarkable  that  steam  turbines  have  been  so 
little  used.  They  have  shown  economy  equal  to  the  most  econ- 
omical reciprocating  engines  ;  they  have  no  dead  centres  ;  the 
angular  velocity  is  absolutely  uniform  at  all  points  of  the  revolu- 
tion. The  turbine  runs  silently  ;  it  occupies  very  small  space  ;  it 
is  not  likely  to  get  out  of  order  ;  it  can  use  enormous  steam  pres- 
sures because  the  hot  steam  meets  neither  oil  nor  packing.  The 
cost  is  low  and  the  attendant  requires  no  special  skill. 


Mr.  W.  T.  Jennings,  of  Toronto,  recently  made  surveys  for  a 
street  car  system  in  the  town  of  Parry  Sound,  Ont. 

The  Electric  Cab  Company,  Limited,  of  Toronto,  has  been  in- 
corporated, for  the  purpose  of  manufacturing  and  operating  auto- 
mobiles for  general  use. 

Manchester,  Robertson  &  .•\llison.  Limited,  have  been  incor- 
porated in  St.  John,  N.  B.,  with  a  capital  of  $800,000,  to  supply 
electric  light  and  power. 
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SPARKS. 

Messrs.  Blanchard  &  Companv.  of  W'iiul' 
a  private  electric  light  plant. 

Mayor  Hayward,  oi  Victoria,  K.  C,  is  ii 
of  the  city's  electric  light  plant. 

The  town  council  of  .Almonte,  Onl..  havi 
expert  to  value  tlie  electric  light  plant. 

The  light  commissioners  of   Brockville,    Ont.,    will 
immediateU'  lo  improve  the  electric  light  plant. 

The  annual  meeting  of  the    Lachine  Rapids  Hydni 
Compan)-  will  be  held  in  Montreal  on  February  i4lh. 

It  is  stated  that  a  New  York  syndicate  is  about  to  develop  the 
water  power  of  the  Pend  d'Oreille  river  near  Rossland,  B.  C. 

The  Mayor  of  Walkerton.  Ont.,  has  suggested  that  considera- 
tion be  given  to  the  question  of  establishing  a  municipal  electric 
light  plant. 

A  company  is  being  formed  at  Bic,  Que.,  to  light  that  village 
b}'  electricity.  It  is  proposed  to  purchase  the  water  power  of  Mr. 
Alf.   Bouillon. 

It  has  been  suggested  that  the  village  council  of  Kamloops, 
B.  C,  should  this  year  take  up  the  question  of  improving  the 
electric  light  plant. 

The  White  Pass  &  Yukon  Railway  Company  has  recently  added 
to  its  equipment  at  Skagway  an  electric  light  plant  capable  of 
supplying  800  lights. 

Specifications  ard  being  prepared  on  which  to  invite  tenders  for 
the  electric  lighting  of  the  streets  of  Montreal  upon  the  expiration 
of  the  present  contract. 

The  Levis  Electric  Railway  Company  is  seeking 
to  build  an  electric  railway  in  that  town  and  adjoin! 
Levis,  Dorchester,  and  Beilechasse. 

The  British  Columbia  Electric  Railway  Company 
make  improvements  to  their  plant  at  Victoria.     The  road  bed  will 
be  improved  and  the  system  extended. 

The  Xiagara  District,  Welland  Port  and  Dunnville  Electric 
Railway  Company  is  seeking  incorporation,  to  build  an  electric 
railwav  in  the  districts  indicated  by  the  name. 

.\  suggestion  has  been  made  by  the  Mayor  of  Collingwood, 
Ont.,  that  the  services  of  an  expert  be  engaged  to  report  as  to 
the  required  improvements  to  the  electric  light  plant. 

The  town  of  Port  Dover,  Ont.,  is  about  to  vote  on  a  by-law  to 
loan  Sicooo  to  the  Canadian  Steam  Carriage  Company  to  es- 
tablish a  factory  for  the  manufacture  of  steam  automobiles. 

Mr.  J.  W.  McRae,  late  managing  director  of  the  Ottawa  Elec- 
tric Company,  is  taking  steps  to  organize  the  Consumers'  Electric 
Company,  to  supply  electric  light  and  power  in  Ottawa  and 
vicinity. 

The  Niagara,  St.  Catharines  &  Toronto  Railway  Companv  have 
completed  surveys  for  their  westward  extension  towards  Hamilton. 
The  company  also  propose  to  build  a  spur  line  from  Beamsville  to 
St.  Ann'  s  or  Smithville. 

The  development  of  the  water  power  of  the  Current  river  is  now 
engaging  the  attention  of  the  municipal  authorities  of  Fort 
William,  Ont.,  the  proposition  having  met  with  the  almost  univer- 
sal assent  of  the  ratepayers. 

The  Citizen  Electric  Light  Company  has  been  formed  at  Leam- 
ington, Ont.,  and  at  a  recent  meeting  Dr.  Hughes,  Messrs.  J.  A. 
McDonald,  W.  T.  Easton  and  others  were  appointed  a  com- 
mittee to  proceed  with  the  purchase  of  a  plant. 

At  the  annual  meeting  of  the  Niagara  Falls,  Wesley  Park  & 
Clifton  Tramway  Company,  held  on  January  24th,  officers  were 
elected  as  follows:  President,  John  W.  Gilbert;  vice  president, 
Joseph  A.  Powers;  treasurer,  A.  B.  Colvin;  secretary,  F.  C.  Mc- 
Bumey. 

At  the  annual  meeting  of  the  Winnipeg  Street  Railway  Company 
held  a  fortnight  ago,  Mr.  William  Mackenzie  was  elected  presi- 
dent, Mr.  William  Whjte  vice-president;  and  Mr.  F.  .Morton 
Morse  secretary  and  treasurer.  The  old  board  of  directors  were 
re-elected. 

Before  the  Peterborough  Engineering  Club  recently,  Mr.  H.  D. 
Burnett,  of  the  Canadian  General  Electric  Company,  gave  an 
interesting  address  on  the  "Nernst  Lamp,  "  showing  by  means  of 
diagrams  its  construction  and  mechanism,  and  pointing  out  the 
field  in  which  this  form  of  lamp  would  find  its  usefulness. 

The  Maitland  River  Power  Company  has  been  organized,  with 
Mr.  James  Clark  as  president.      The  company    have    in    \'ie\\    the 


tle\elopment  itf  the  pow 
and  ha\e  made  a  prope 
cient  to  operate  the  wa 


ol  the  Maitland  river  near  C.oderich, 
ion  to  that  town  to  supply  powei-  suffi- 
'works  and  eleetrii-   light    pla.Us. 

A  company  is  being  formed  in  Montreal  to  establish  ;in  electric 
plant  near  Riviere  des  Prairies,  to  supply  electric  light  and  power 
in  Sault  au  Recollet,  Longue  Pointe  and  other  towns.  The  pro- 
moters include  Messrs.  Eugene  Mony,  civil  engineer,  and  J.  A.  O. 
Laforest,  former  superintendent  o(  the  Montreal  water  depart- 
ment. 

The  stockholders  of  the  (."arillon  &  Grenville  Railway  Company, 
at  their  aimual  meeting  in  Montreal  recently,  discussed  the  ques- 
tion of  using  electric  instead  of  steam  power  on  their  railways. 
It  seems  that  a  number  of  capitalists  are  considering  the  utili- 
zation, for  electrical  pin-poses,  of  the  power  at  the  old  Carillon 
canal. 

.\  special  committee  of  the  town  council  of  Yarmouth,  .\".  .S., 
has  been  investigating  the  various  methods  of  street  lighting,  and 
has  recommended  an  electric  plant  using  both  enclosed  arc  lamps 
and  50  c.  p.  incandescent  lamps.  It  is  estimated  that  the  cost  for 
a  plant  to  supplv  31  arc  lamps  and  So  incandescents  w'ould  not 
exceed  $9,000. 

The  second  annual  meeting  of  the  Renfrew  Electric  Light 
Company,  of  Renfrew,  Ont.,  was  held  last  month.  .A  half  yearly 
dividend  at  the  rate  of  6  per  cent,  was  declared,  and  the  follow- 
ing officers  and  directors  elected  :  A. A.  Wright,  president  ;  A.  H- 
Hough,  vice-president  ;  H.  Wright,  secretary-treasurer  ;  Wm. 
Ringslenben  and  C.  FI.  Wright  (Toronto.)  The  new  plant  of  the 
company  is  being  installed. 

-At  a  recent  meeting  of  shiireholders  of  the  General  Engineering 
Company  of  Ontario,  Limited,  it  was  decided  to  change  the  name 
of  the  company  to  the  Underfeed  Stoker  Company,  Limited.  The 
following  gentlemen  compose  the  new  board  of  directors  :  Presi- 
dent, Geo.  Gooderham  ;  vice-presidents,  John  B.  Laidla'v,  D. 
Fasken.  W.  D.  Matthews.  J.  L.  Ross,  J.  D.  Wright,  Elias 
Rogers,  H.  .M.  IVllatt,  T.  G.  Blackstock  ;  secretary,  T.  A. 
Rowan. 

The  animal  meeting  of  the  three  electric  railway  lines  controlled 
bv  the  Cataract  Power  Company,  of  Hamilton, took  place  recently,-, 
when  the  following  officers  were  elected:  — Hamilton  Street 
Railway — President,  Hon.  J.  M.  Gibson  :  vice-president,  John 
Dickenson,  M.P.P.  ;  secretary,  John  Patterson;  treasurer 
John  Moodie.  Hamilton  Radial  Company — President,  John  Pat- 
terson ;  vice-president,  Hon.  J.  M.  Gibson  :  treasurer,  John 
Moodie.  Hamilton  &  Dundas  Railway — President,  John  Dicken- 
son, M.  P.  P.  ;  vice-president,  J.  A.  Kammerer,  Toronto  ;  sec- 
retarv,  John  Patterson  ;  treasurer,  John  .Moodie. 


MOONLIGHT  SCHEDULE  FOR  MARCH. 


Light. 

Extinguish. 

No.  of. 
Hours 

H.M. 

H.M. 

H.M. 

„         2.30 

"       5-45 

3- '5 

"       3- '5 

"       S-45 

2  30 

"       3-45 

"       5  45 

2.00 

No  Light. 

No  Light. 

No  Light. 

No  Light. 

P.M.      6.20 

P.M.    g.oo 

2.40 

//         6.20 

/.     10.00 

3-40 

/<         6.20 

//      11.00 

4.40 

"       6. 20 

"      '■•45 

5-25 

■/       6. 30 

0.30 

6.00 

6.30 

A.M.      1.30 

7.00 

6.30 

,/         2.30 

8.00 

„       6.30 

"         3-30 

9.00 

6.30 

»         4.00 

9-3° 

„       6.30 

"       4-45 

10.15 

6.30 

"       5- 30 

1 1. 00 

"       6.40 

"       5-3° 

10.50 

«       6.40 

"       5-3° 

10.50 

/<       6.40 

"       5-30 

10.50 

"       6.40 

"       5-30 

10.50 

"       6.40 

"       5-30 

10.50 

//       6.40 

"       5-30 

10.50 

«       6.40 

"       5- '5 

10.35 

//       6.40 

"       S-'S 

10-35 

//      11.00 

"       5-15 

6.15 

,1       0.00 

"       .S-'S 

5-'5 

0.30 

"       5-  >5 

4-45 

A.M.      1.00 

"       5- IS 

4.00 

"        ■•45 

"       5- '5 
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"       2.00 

"       5- '5 

3.00 
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LARGEST  INDUCTION  MOTOR  IN 
THE  WORLD. 

What  is  claimed  to  be  the  larg-est  induction  motor 
yet  constructed  has  been  installed  by  Brown,  Boveri  & 
Company,  of  Baden,  Switzerland,  in  the  waterworks 
station  at  Geneva.  It  is  i,ooo  horse  power,  and  is 
directly  coupled  to  a  centrifug-al  pump.  The  motor 
weijj-hs  27  tons,  and  runs  at  a  speed  of  544  revolution.s 
per  minute.  The  stator  has  ten  poles,  with  six  holes 
per  phase  per  hole.  The  rotor  has  180  holes,  with  two 
conductors  to  each  hole,  connected  like  a  cylindrical 
drum  armature  with  a  three  circuit  wave  winding.  The 
motor  is  operated  at  5,000  volts  and  an  unusually  hig-h 
speed. 


BRITISH  ELECTRICAL  WORKS, 

■ei-fipt  of  a  brix'luirc  tontainin.tr  a  doscriptio 


WIRE  FOR  FUSES. 

Following'    are  the    sizes    of  copper    wire    to   use    for 
fuses  from  25  to  100  amperes  : 

25  anperes Xo.  25 

30  amperes ....  No.  24 

35  amperes No.  23 

40  amperes No.  22 

50  amperes No.  2 1 


We  are  in  reoeipt  ot  a  brooluire  oontainin.tr  a  desoription  and  1 
oellent  half-tone  illustrations  of  the  matrnificent  new  works  of  the 
Kntrlish  E^lectrieal  Manufacturing-  Company,  Limited,  of  Preston, 
Lancashire,  Enjjland.  These  works,  which  were  completed 
about  six  months  ajfo,  are  unique  in  many  respects,  and  their 
erection  was  the  result  of  the  inimen.se  quantity  of  electrical  ap- 
paratus imported  from  Germany,  America  and  other  countries. 
Of  the  twelve  acres  of  land  embraced  in  the  company's  manufac- 
tories, about  five  acres  are  under  roof.  The  buildings  are  laid 
out  on  the  lines  of  the  most  recent  American  engineering  works, 
the  steel  frame  being  first  erected  to  carry  the  cranes  and  roof 
structure,  and  the  sides  and  ends  independenth'  walled  in.  The 
machine  shop,  the  largest  building,  is  900  feet  in  length  by  120 
teet  wide,  and  the  equipment  is  second  to  none.  The  English 
Electric  Manufacturing  Company  is  the  pioneer  undertaking  of 
the  kind  in  the  United  Kingdom,  and  is  now  prepared  to  carry 
out  electric  undertakings  of  all  kinds,  whether  in  lighting,  loco" 
motion,  or  electric  transmission  of  power.  The  well  known  firm 
of  Dick,  Kerr  &  Company,  i  to  Canning  street,  London,  E.  C, 
are  sole  selling  agents  for  the  company. 


60  amperes 
70  amperes . 
85  amperes. 
100  amperes. 


.No.  20 
.No.  19 
.No.  18 
No.   17 


LEGAL. 

It  is  learned  that  the  action  brought  by  Mr.  William  Harris 
against  the  Toronto  Electric  Light  Company  has  been  withdrawn. 
.Mr.  Harris  claimed  $10,000  damages  for  the  destruction  by  fire  of 
his  building  on  William  street,  Toronto,  a  year  or  two  ago.  He 
claimed  that  the  fire  was  due  to  the  contact  of  the  Electric  Light 
Company's  wires  with  the  building,  and  that  the  company  had 
attached  the  wires  to  the  building  without  liis  consent.  The  case 
was  argued  in  the  lower  coiu'ts  and  aji  ap]ieal  taken,  which 
appeal  is  said  to  have  now   lu—n  withtlrau  11. 


TRADE  NOTES. 

The  Robb  Engineering  Co.,  Limited,  have  received  an  order 
from  the  Dominion  Iron  &  Steel  Co.  for  a  too  horse  power  Mum- 
fctrd  standard  boiler,  this  making  the  eleventh  of  this  type  shipped 
to  the  Steel  Company. 

The  electrical  business  of  .Ahearn  &  Soper,  Ottawa,  has  been 
incorporated  into  a  joint  stock  company,  under  the  name  o' 
Ahearn  &  Soper,  Limited. 

The  Montreal  Street  Railway  Company  has  placed  an  order 
with  the  Canadian  General  Electric  Co.  for  a  direct  connected 
railway  power  generator  of  850  k.w.  capacity,  or  about  1,200 
horse-power.  It  will  be  installed  at  the  company's  steam  station, 
and  will  he  directly  conected  to   a  cross  compound  engine. 


Messrs.  Kelley  &  Walker,  of  Vancouver,  B.  C,  have  received 
contract  from  the  Dominion  Go\'ernment  t,i  build  a  telegraph 
nc  from  C.oldcn  through  the  Columbia  vallc\  . 


METERS 

MANUFACTURED  BY  THE 

SIEMENS  &  HALSKE  ELECTRIC  CO.  OF  AMERICA 

To  Officers  and  Managers  of  Central  Stations  : 

The  Duncan  Intergating  Wattmeters  manufactured  by  the  Siemens  &  Halske 
Electric  Company  of  America  are  constructed  after  my  design  and  under  my  personal 
supervision. 

The  great  facilities  of  this  Company  have  enabled  me  to  complete  many  improve- 
ments heretofore  contemplated  but  never  until  to-day  accomplished. 


CTh^  o4. 


CANADIAN  AGENTS- 


MUNDERLOH  &  GO. 


MONTREAL 


Write  for  Catalogue  and  Discounts. 
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THE  AUTOMOBILE  INDUSTRY  AND  ITS 
DEVELOPMENT  IN  CANADA. 

The  progress  that  has  been  made  in  the  few  years 
since  the  horseless  carriage  was  first  recognized  as  a 
possible  factor  in  transportation  would  seem  to  have 
met  the  expectations  of  the  most  sanguine,  and  shattered 
the  predictions  of  the  many  who  characterized  the 
movement  as  a  passing  fancy.  Originating  in  France, 
the  horseless  carriage  agitation  speedily  spread    to  Ger- 


kindsof  power  were  employed — benzine,  petroleum,  com- 
pressed air,  gasoline,  steam,  electricity,  etc.  Each  had 
its  advocates,  and,  according  to  the  views  of  some,  its 
drawbacks  and  defects.  This  struggle  for  supremacy 
in  the  motive  power  field  still  exists,  with  the  balance 
of  sentiment  and  number  of  vehicles  in  use  in  favor  of 
gasoline,  steam  and  electricity. 

It  is  quite  generally  admitted  that  no  type    of    \ehicle 
will  fully  meet   the    requirements    of   all    conditions  for 


many,  Belgium,  England  and  other  European  countries,      pleasure  and  business.      Each    type  appears  to   have  its 
thence  across  the    Atlantic    to    the    United    States  and      field  of  usefulness,  and    development    is    likelv    to  take 


Canada.  The  introduction  of  the  bicycle,  with  its 
pneumatic  tire  and  ball  bearings,  seems  to  have  brought 
to  the  attention  of  the  people  the  possibilities  and  ad- 
vantages of  a  carriage  propelled  by    mechanical   power. 

That  France  is  foremost 
in  the  development  of  the 
automobile  industry  is 
probably  due  in  a  large 
measure  to  the  excellent 
roadways  in  that  country. 
In  1898  it  was  estimated 
that  the  sum  of  $150,000,- 
000  was  invested  in  the 
automobile  industry  in 
France. 

In  1895  horseless  car- 
riages were  exhibited  at 
various  fairs  in  England. 
They  were  invariably 
viewed  with  amazement 
by  large  crowds,  as  prev- 
ious to  that  year  verv  few 
had    been    seen     on     the 

streets.  In  the  same  year  a  contest  was  held  in  Chicago,  nickel-aluminum  alloy,  in  order  to  reduce  the  weight  as 
when  a  prize  of  $5,000  was  offered  by  the  Times-Herald      far  as  possible. 

newspaper.   At  this  event  six  vehicles  started,  the  Duryea  The  cost  of  repairs  is  a  point  of  considerable    import- 

gasoline  motor  carriage  being  the  winner,  covering  fifty-  ance  in  motor  vehicles.  The  .Automobile,  an  .American 
six  miles,  over  bad  roads,  in  less  than  eight  hours.  The  publication,  recently  secured  statements  from  twenty 
vehicle  weighed  1,208  pounds.  This  contest  was  no  owners  of  automobiles  of  various  types  showing  actual 
doubt  of  great  benefit  in  assisting  the  expansion  of  the  results  of  75,000  miles  of  road  use.  Five  gasoline  ma- 
automobile  industry  and  in  finding  a  place  for  that  class  chines,  reported  with  a  mileage  of  6,300,  show  repairs 
of  vehicle  amongst  the  needs  of  modern  civilization.  to  have  cost  $470,  or  approximately  seven  cents  a  mile. 
Previous  to  this  demonstration,  what  the  motor  carriage  Twelve  steam  vehicles,  with  a  mileage  of  26,500,  show 
could  do  on  the  ordinary  class  of  roadway  was  regarded  a  repair  bill  of  $1,532,  or  approximately  five  cents  a 
as  very  uncertain.  In  the  intervening  years  since  1895  mile.  For  four  electric  vehicles,  with  a  mileage  of  43,- 
the  automobile  industry  has  been  placed  on  a  commer-  000,  the  expense  of  repairs  was  S420,  or  just  a  shade 
cial  basis,  and  to-day  hundreds  of  machines  are    in  use      under  one  cent  a  mile.     These  figures,    it  will    be  seen, 

are  strongly  in  favor  of  the  electric  carriage. 

A  question  of  some  moment  is  how  far  an  electric 
carriage  will  run  without  being  recharged.  In  this 
connection  it  is  of  interest  to  note  fhat  an  electrically 
propelled  carriage  carrying  two  persons  made  a  trial 
trip  from  London,  Eng.,  to  Brighton,  using  one  charge 


place  along  the    line    of   gasoline,    steam    and    electric 

automobiles. 

.•\t  the  first  annual  exhibition  of  the  .Automobile    Club 

of  .America,  held  in  Madison  Square  Gardens  in  New 
York  in  November  last, 
two  vehicles  attracted  par- 
ticular attention.  One 
was  a  three-wheeled  gaso- 
line runabout,  equipped 
with  a  four  h.p.,  air  cooled 
gasoline  engine,  regulated 
by  a  combination  of  var- 
iable compression  and 
speed-changing  gear.  The 
other  was  an  electric 
carriage  for  two  persons 
which  weighed  only  550 
pounds,  and  was  equipped 
with  a  i/^  h.  p.  electric 
motor,  chain-geared  to  the 
rear  axle.  A  number  of 
the  small  parts  of  this 
vehicle    were    made     of   a 


Canadia.n  Motors, 


in   the   United    .States    and    Canada    for    transportation 
purposes. 

The  one  feature  upon  which  there  is  much  difference 
of  opinion,  and  which  has  demanded  more  hard,  earnest 
study  and  investigation  than  any  other  branch  of  the 
business,  is  the  motive  power.      From   the  first  various 
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of  electricity  only,  the  total  distance  covered,  as  sliow  11 
by  the  cyclometer,  being  fifty-three  miles.  The  run 
was  made  at  an  average  speed  of  ten  miles  per  hour. 

THOL"S.\XD-MILES  .\UTOMOBILE  TRI.\LS. 

That  the  gasoline  motor  has  been  developed  in  France 
and  England  to  a  much  greater  extent  than  any  other 
type  of  motor  is  shown  by  the  competition  of  motor  cars 
which  was  inaugurated  last  year  by  the  Automobile 
Club  of  Great  Britain  and  Ireland.  The  distance  to  be 
covered  was  1,050  miles.      Of  eighty-three  vehicles  enter- 


No.  2.-  Ei.hXTKic  Dklivkkv  Waco.n. 

ed  for  the  trial  sixty-five  started,  forty-nine  of  which 
succeeded  in  reaching  the  point  of  destination.  All  the 
vehicles,  with  four  exceptions,  were  propelled  by 
petroleum  spirits.  Several  hundred  miles  of  road  were 
of  the  average  good  surface  English  roads,  but  there 
were  at  least  two  hundred  of  very  bad  surface  and 
some  steep  hills.  The  grades  included  :  13,320  feet 
from  6  to  8  per  cent.;  38,300  feet  6.5  per  cent.;  7,338 
feet  10  per  cent.:  9,040  feet  g  per  cent.;  10,500  feet  g 
per  cent.  In  the  open  country  on  good  roads  high 
speeds  were  occasionalh'  made,  some  carriages  reaching 
over  forty  miles  per  hour.  With  a  steam  carriage  the 
average  actual  horse-power  shown  by  the  hill  trial  was 
1.83,  and  the  mechanical  efficiency  0.61. 

.AL'TOMOBILE  PROGRESS  l.\  (.ANADA. 

The  city  of  Toronto  represents  the  centre  of  automobile 
progress  in  Canada.  The  first  motor  carriage  to  be 
built  in  this  country  was  seen  on  the  streets  of  Toronto 
in  the  fall  of  1896.  The  motive  power  was  electricity, 
the  storage  battery  employed  being  the  invention  of 
Mr.  W.  J.  Still,  a  local  electrician.  This  carriage  was 
owned  by  Mr.  F.  B.  Featherstonhaugh,  patent  solicitor, 
and,  somewhat  modernized,  is  still  in  use.  The  battery 
consisted  of  twelve  cells  weighing  231^  pounds  each, 
giving  a  maximum  of  about  4  h. p.  The  cells  were  of 
the  lead-lead  pasted  tjye,  their  average  voltage  being 
about  1.9  for  the  entire  discharge.  The  motor  was  of 
the  disc  armature  type,  six  polar,  the  field  being  series 
wound.  When  the  battery  was  fully  charged  it  was 
estimated  that  it  was  capable  of  propelling  the  carriage  . 
about  sixty  miles  without  recharging.  The  total  weight 
of  the  vehicle  was  750  pounds,  ofvihich  350  pounds  re- 
presented the  electrical  equipment.  The  advent  of  this 
carriage  was  followed  by  the  introduction  of  American 
carriages  of  various  kinds. 

The  battery  invented  by  Mr.  Still  was  recognized  as 
one  of  considerable  merit,  and  a  company  was  formed, 
known  as  the  Still  Motor  Company,  to  manufacture 
electric  vehicles  of  all  kinds.  In  i8g9  a  factory  was 
established  at  710-724  Yonge  street.  The  business  was 
shortly    afterwards      purchased      outright    by    British 


capitalists,     who    now    conduct     it     under    the    name   of 
Canadian  Motors,  Limited. 

CAi\.\DI.-\N   MOTORS,    LIMITED. 

The  factory  of  the  Canadian  Motors,  Limited,  em- 
bodies every  facility  for  the  manufacture  of  electric 
carriages.  Although  the  present  premises  are  com- 
modious, the  business  of  the  company  is  expanding  to 
such  an  extent  that  it  is  proposed  either  to  build  an  ad- 
dition to  their  present  building  or  secure  larger  premises 
elsewhere.  The  company  have  shipped  a  large  number 
of  carriages  to  Great  Britain,  where  they  seem  to  be 
meeting  with  general  favor.  In  a  recent  international 
contest  in  London,  England,  held  for  the  purpose  of 
testing  the  speed  and  hill-climbing  power  of  electric 
vehicles,  thirteen  racing  machines  competed.  Canadian 
Motors,  Limited,  of  Toronto,  entered  one  of  their  ordi- 
nary road  wagons  which  had  been  shipped  to  London 
some  months  previously,  and  according  to  the  odometer 
on  the  wheel  had  run  over  6,ooo  miles  during  the  sum- 
mer. The  Canadian  vehicle,  we  are  told,  carried  four 
persons  throughout  the  contest,  while  all  the  others, 
being  racers,  only  carried  two  persons  each.  The  first 
race  was  thirty  miles  over  good  "roads,  in  which  the 
Canadian  vehicle  came  in  second.  The  second  race 
was  thirty  miles,  taking  in  all  the  hill  climbing,  and  in 
this  the  Canadian  carriage  came  in  first,  with  its  double 
load  of  passengers,  and  had  plenty  of  power  to  spare. 
The  third  race  was  the  same  distance  over  sand  and 
heavy  roads.  The  Canadian  carriage  was  well  in  the 
lead  at  twenty-six  miles,  when  it  broke  a  ball  in  one  of 
its  bearings,  which  lost  it  the  race.  The  carriage,  how- 
ever, finished  the  race,  and,  as  in  the  other  instance, 
had  a  surplus  of  power. 

During  the  past  six  months  this  company  have  ship- 
ped over  $20,000  worth  of  electric  carriages  to  London, 
England,  many  of  the  leading  persons  there  using  them 


No.  3. — Vn-:w  ok  Gkar  of  Elkctkic  Carriage, 
AS  UsEP  BY  Canadian  Motor's  Limited. 

in  preference  to  others.  Besides  the  great  demand  for 
Canadian  manufactured  carriages  in  Europe,  the  Elec- 
tric Cab  Company,  Limited,  of  Toronto,  recently  organ- 
ized, have  decided  to  use  electric  vehicles  exclusively, 
and  have  placed  a  large  order  with  Canadian  Motors, 
Limited,  for  electric  tally-ho  coaches,  victorias,  broug- 
hams, landaus,  oxfords,  and  light  business  runabouts, 
all  of  which  are  expected  to  be  running  on  the  streets  of 
Toronto  by  the  first  of  May. 

The  storage  battery  as  now  manufactured  by  and 
used  in  the  carriages  of  the  Canadian  Motors,  Limited, 
is  claimed  to  oflFer  many  advantages    over  other    makes 
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in  the  market.  It  is,  as  previously  stated,  the  Still 
battery  impro\ed.  Its  simplicity  and  lig^htness  o(  con- 
struction are  said  to  make  it  an  ideal  battery  for  auto- 
mobile purposes.  One  of  these  advantages  is  in  the 
arrangement  of  the  plates,  which  practically  overcomes 
the  washing  action  due  to  movement  of  the  electrolyte 
in  tha  cells  during  the  operation  of  the  vehicle.  Another 
is  the  unlimited  capacity  for  expansion  and  contraction 
which  is  claimed  to  overcome  "  buckling,"  while  still 
another  is  the  ability  to  charge  and  discharge  rapidly 
without  any  deterioration  of  the  plates.  The  battery  for 
an   ordinary  carriage  weighs  about  500  pounds. 

The  peculiar  feature  of  the  motor  is  that  the  fields 
and  armature  both  revolve  in  opposite  directions,  there- 
by reducing  the  speed  one-half  without  gears,  and  also 
avoiding  the  use  of  differential  gears.  At  the  same 
time  the  lines  of  magnetic  force  are  cut  four  times  in 
one  revolution,  whereas  in  a  stationary  field  the  same 
number  of  lines  are  cut  twice,  the  former  method  giving 
less  work  per  revolution.  The  field  magnet  consists  of 
soft  steel  rings  to  which  the  pole  pieces  are  attached  by 
means  of  bolts.  On  the  end  of  the  pole  pieces  are 
bolted  phosphor  bronze  bells  in  which  the  armature  ball 
bearings  are  placed.  On  these  same  bell  ends  are 
moiinted  insulated  collector  rings  to  which  the  wires 
from  brushes  and  fields  are  attached.  Collector  dogs 
run  on  the  rings,  which  are  mounted  on  the  case  and 
are  stationary.  The  whole  motor  is  closed  in  a  dust- 
proof  case  mounted  on  springs  in  a  frame,  which  is 
fixed  to  the  reach  of  the  vehicle.  The  transmission  gear 
is  chain  and  sprocket  ;  one  chain  is  coupled  direct  to 
sprocket  on  carriage  wheel,  the  other  is  indirectly 
coupled,  using  an  idler  to  get  the  same  direction  drive 
as  the  other  wheel.  There  are  three  brakes,  namely, 
foot,  reverse  and  controller  brakes.  The  speed  may  be 
increased  or  decreased,  forward  or  backward,  instantly 
by  the  simple  movement  of  the  lever. 

The  speed  of  the  electric  vehicle  as  manufactured  by 
the  Canadian  Motors,  Limited,  varies   according  to    re- 


\o.  4. — Singi.e-Seated  Ste.\m  Carriage. 

quirements  from  three  to  seventeen  miles  an  hour, 
although  it  is  claimed  that  special  vehicles  can  be  built 
capable  of  running  thirty  miles  an  hour.  A  popular 
carriage  manufactured  by  the  company  is  the  Victoria, 
of  which  a  view  is  shown  on  the  first  page.  This  is 
recognized  as  one  of  their  standard  machines.  The 
electric  delivery  wagon,  shown  on  this  page,  is  also  a 
popular  vehicle,  as  is  also  the  Oxford.  Figure  3  shows 
the  gearing  as  used  on  their  carriages. 


The  management  of  Canadian  Motors,  Limited,  is  in 
the  hands  of  Mr.  A.  .M.  Thompson. 

STEAM   CARRIAGES. 

The  steam  motor  \  ehicle  is  also  popular  in  Toronto. 
Some  of  them  ha\e  been  imported  from  the  United  States; 
others  are  from  the  works  of  the  National  Cycle  &  Auto- 
mobile Company,  whose  head  oflices  .-ire  at  34  King 
Street  West,  and  who  ha\e  gi\en  much  attention  to  the 


Doi  lii.K-.SEATKo  Stkam  Carriage. 


manufacture  of  the  "Locomobile,"  as  their  steam  carriage 
is  designated.  .Although  only  engaged  in  this  branch 
but  a  short  time,  the  company  are  experiencing  a  very 
lively  demand  for  their  locomobiles.  Almost  every  day 
they  are  in  receipt  of  enquiries  from  intending  purchasers 
in  all  sections  of  the  Dominion.  On  the  day  that  the 
writer  visited  their  office,  a  letter  enquiring  about  the 
steam  carriage  had  just  been  received  from  Nova  Scotia. 

Three  steam  vehicles  manufactured  by  this  company 
are  now  employed  by  the  post  office  department  in 
Toronto.  They  are  used  for  the  transportation  of  mail 
matter  from  the  LInion  Station  to  the  post  office,  and  for 
the  collection  of  mail  at  the  branch  ffioces  throughout 
the  city.  The  accompanying  view  (Figure  6)  shows 
the  first  automobile  leaving  the  Union  Station  on  July 
3rd,  1900.  The  vehicles  are  equipped  with  a  four 
horse  power  engine,  the  same  size  as  is  used  in  their 
one-seated  runabouts.  The  boxes  or  bodies  used  for 
the  post  office  vehicles  are  about  three  times  as  heavy 
as  the  body  of  the  ordinary  runabout.  In  addition  to 
this  weight,  the  post  office  authorities  load  the  vehicle 
with  from  400  to  900  pounds  of  mail  at  a  time,  and  it  is 
understood  that  so  far  this  winter  they  have  never 
missed  a  trip,  and  in  nearly  every  instance  have  come 
in  on  time.  It  is  learned  from  the  post  office  authorities 
that  the  vehicles  have  given  good  satisfaction.  It  is 
the  intention  to  send  one  of  the  vehicles  to  Ottawa,  and 
in  all  probability  the  Post-master  General  will  place 
orders  for  an  additional  number. 

ThE  method  of  construction  and  operation  of  the 
'ticomobile  may  not  be  generally  known.  The  body 
contains  the  boiler,  the  engine,  fuel  tank  and  water 
tank.  It  rests  on  three  springs,  which  are  secured  to  a 
running  gear  composed  of  steel  tubing.  The  water  in 
the  boiler  is  converted  into  steam  by  heat  made  from 
burning  the  vapor  of  ordinary  gasoline,  which  is  carried 
in  a  copper  tank  under  the  foot  board.  The  gasoline  is 
forced  by  compressed  air  through  the  boiler,  where  it  is 
vaporized,  and  from  there  to  the  burner,  where  it  is 
ignited.  The  compressed  air  is  also  stored  in  a  copper 
tank.  The  operator  sits  on  the  right-hand  side  of  the 
carriage,  with  his  left  hand  on  the  steering  lever.  With 
the  right  hand   the    throttle    lever    is    pushed   forward 
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slowly.  TKis  admits  steam  to  the  eylinJer  and  the  car- 
riage starts. 

The  steam  is  generated  in  an  upright  copper  boiler. 
It  is  claimed  that  a  running  pressure  of  150  pounds  can 
be  got  in  five  minutes.  Water  is  supplied  to  the  boiler 
by  a  direct  action  pump  connected  to  one  of  the  cross 
heads  of  the  engine.  A  by-pass  lever  gives  the  operator 
control  of  the  water  supply  to  the  boiler,  and  a  safety 
valve  opens  at  240  pounds  pressure. 

The  engine  is  double  acting,  the  reversing  gear  a 
simple  link  motion.  With  the  exception  of  the  eccen- 
trics all  bearings  are  ball  bearings.  The  running  gear 
consists  of  two  steel-trussed  ball  bearing  axles  connected 
by  a  double  reach;  the  whole  is  mounted  on  four  pneu- 
matic tired  wheels.  The  front  wheels  are  connected  to 
their  axles  by  swivel  joints,  and  these  are  attached  to 
the  stearing  gear,  the  lever  of  which  controls  the  di- 
rection of  the   carriage. 

The  fire  is  controlled  by  an  automatic  valve  which 
lowers  the  flame  w^hen  the  steam  pressure  reaches  180 
pounds.  A  feature  of  the  locomobile  is  the  cross 
draught.      This  consists  of  a  funnel  placed    at    the  back 


CASOLINE    \'EHICLES. 

The  Duryea  gasoline  carriage,  which  was  successful 
in  winning  the  prize  at  Chicago  in  1895,  ^as  been  little 
heard  of  since  that  time.  The  Winton  carriage  has  taken 
theleadboth  in  Canada  and  the  United  States.  The  Cana- 
da Cycle  &  Motor  Company,  of  Toronto,  are  sole  Cana- 
dian representatives  for  this  vehicle.  This  company  also 
manufacture  other  types  of  gasoline  carriages,  as  well 
as  motor  tricycles,  trailers,  quadricycles,  and  parcel 
carriages  propelled  by  gasoline. 

The  first  Winton    carriage     introduced    into     Canada 
was  the  property    of   Mr.  John  Moody,    of  Hamilton. 
It    cost    about    $1,000,    weighed     2,300   pounds,     and 
carried  two  persons.       Mr.     E.  J.  Philip,     of  Toronto, 
also  purchased  a  Winton   carriage  in  the  spring  of  1899 
The  carriage  is  built  by  the  Winton  Carriage  Company, 
of  Cleveland,  Ohio.      The  motive  power  is   supplied    by 
a  horizontal  gasoline  engine.      The  firing  of  the  mixture 
is  done  by  eight  cells  of  Nungesser  battery.     The  feature 
of  this  carriage  is   the    method  of   regulation.      This   is 
obtained  by  making  the  suction  or  admission  valve  stem 
very  long,  so  that  it  extends  through  a  head  into  a  small 
I  {cylinder.    A  piston  is  put  on  the  stem  in  this 
'cylinder,    and    between    the    little    piston 
and  head  air    is    pumped    by    a  small  air 
pump  worked  from    the   engine.      On  the 
pipe    between    the  pump  and   controlling 
cylinder  are   placed  two  valves,  one  a   set 
\alve,  the    other  being    controlled   by  the 
foot  at  will.      In  starting   up    there    is    no 
air  pressure  in  the  small  cylinder   and   the 
\alve   can   open   wide,   but  as    the  engine 
speeds  up  air  is  pumped  into  the  chamber, 
the  \  alve  is  kept  closed,    and    the  engine 
will   slacken  down    and    run    slower,    just 
keeping  the  air  supplied  that  is    escaping 
at  the  set  valve.      The   speed  is  controlled 
by  nieaus  of  clutches  and  can  be  regulated 
hy  raising  or  lowering  the  foot.      A   num- 
ber of  Winton  carriages  are  now    in    use 
in  different  parts  of  Canada. 

IN     OTHER    CITIES. 

A  number  of  automobiles  of  various 
kinds  are  to  be  seen  on  the  streets  of  Ham- 
ilton, London,  Ottawa,  and  other  cities  of 
the  Dominion.  In  Montreal  very  few  have  as 
yetcomeintogeneraluse,owing  to  the  steep 
of  the  carriage  and  extending  the  full  width  of  the  car-  grades.  Mr.  U.  H.  Dandurand  is  the  owner  of  a  steam 
riage  body.  carriage,  and  the  National  Cycle  &  Automobile  Company 

It  is  claimed  that  on  average  roads  the  locomobile  have  introduced  their  vehicles  there.  So  far  as  can  be 
can  be  operated  from  40  to  75  miles  with  one  tank  of  learned,  no  carriages  propelled  by  the  storage  battery 
gasoline,  and  from  20  to  40'  miles  with  one  tank  of  by  hydro-carbon  are  in  service  in  Montreal.  It  is  claimed 
water.  The  weight  of  the  steam  carriage  ranges  from  that  the  hydro-carbon  type,  if  not  provided  with  a  motor 
640  pounds  to  1,000  pounds  when  emptv,  but  when  considerably  larger  than  is  necessary  for  usual  require- 
the  tanks  are  filled  the  weight  is  increased' by  from  200  ments,  will  get  "stalled"  in  hill  climbing  owing  to  the 
to  300  pounds.      For  a  carriage    weighing   640    pounds      sp^rk  not   "taking"   at    the    proper    time 


Inauguration   of    the   Quick   Mail   Delivery   in   Toronto. — The    P'irst 
Automobile  Leaving  the  L'nion  St.\tion,  Tuesda\,  3RD  July,  1900 — to 
Deliver  the  Mails  Which  Have  Been  Already  Sorted  on  the 
Trains,  to  the  Branch  Offices  throughout  the  City. 


the  capacity  of  the  gasoline  tank  would  be  about  five 
gallons  and  that  of  the  water  tank  2 1  gallons.  The 
average  price  of  the  locomobile  is  between  $1,000  and 
$1,200. 

The  National  Cycle  Company  have  effected  an 
arrangement  by  which  the  fire  may  be  lighted  bv  a 
match  instead  of  by    a    torch.     They    also    equip    their 


It  may  be 
expected,  however,  that  the  automobile  industry  will  be 
developed  in  Montreal  as  elsewhere.  A  company  is 
now  seeking  incorporation  under  the  name  of  The 
Montreal  Automobile  Company,  to  manufacture  motor 
carriages.  Mr.  A.  J.  Corriveau  is  also  interesting  him- 
self in  the  manufacture  of  such  vehicles. 

A  company  has  been  formed  in  Ottawa  for  the  manu- 


vehicles  with   non-freezing  devices,   and  guarantee   that  facture  of  locomobiles.      It  is  announced  that  Mr.  \.  L. 

the  mechanism  will  not  be  affected   by    the    cold  water.  Emerson,  of  that  city,  is  at    work    on   what    he    claims 

Views  are  shown   on  previous  page   of  their    standard  will  be  the  fastest  and  most    powerful    automobile    ever 

one-seated  and  two-seated  vehicles.  built.      It  will  be  operated  by  a  hydro-carbon  motor. 
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ARC  LAMPS  ON  INCANDESCENT  CIRCUITS. 

When  arc  lamps  are  run  on  constant  potential  cir- 
cuits, such  as  those  used  for  incandescent  lamps,  it  is 
always  necessary  to  insert  a  dead  resistance  in  series 
with  them.  The  reason  for  this  is  that  most  arc  lamps 
regulate  by  the  action  of  a  shunt  coil,  the  potential  at 
the  terminals  of  which  varies  for  different  currents  ;  if  it 
were  not  for  the  dead  resistance  this  voltage  would  re- 
main constant,  as  they  are  connected  to  constant  po- 
tential mains  ;  the  dead  resistance  is  therefore  neces- 
sary to  produce  a  variation  in  the  voltage  with  the  cur- 
rent in  order  to  bring  about  regulation.  Many  at- 
tempts have  been  made  to  do  away  with  this  resistance, 
as  it  wastes  about  25  to  30  per  cent,  of  the  energy  in 
a  circuit  in  which  two  arc  lamps  are  connected  in  a 
series  across  i  lo-volt  mains.  It  seems  now  that  this 
important  problem  has  been  solved  practically  by  means 
of  a  differential  arc  lamp  which  has  been  in  satisfactory 
use  to  a  large  extent  for  some  months  in  Berlin.  With 
these  lamps  practically  no  such  dead  resistance  is  re- 
quired, and  therefore  the  energy  is  more  full)  utilized, 
with  the  great  advantage  that  three  lamps  instead  of 
two  may  then  be  connected  in  series  across  iio-volt 
mains.  As  will  be  remembered,  a  differential  lamp  is 
one  in  which  the  regulation  is  effected  by  both  a  shunt 
and  a  series  coil,  and  any  variations  in  the  current 
irrespective  of  those  of  voltage  are  then  also  used  to 
operate  the  regulating  apparatus. 

A  diagram  of  this  lamp  is  shown  in  the  adjoining 
illustration,  in  which  three  lamps  are  shown  in  series,  of 
which  one  is  represented  with  all  the  connections.  It 
will  be  seen  that  the  regulation  is  effected  by  both  a 
series  and  a  shunt  coil  and  that  there  is,  in  addition,  on 
the  right,  a  dead  resistance,  which,  however,  is  used 
only  for  starting,  and  is  cut  out  by  a  movable  core  in 
the  solenoid  through  which  the  main  current  passes  ; 
the  resistance  is  therefore  only  in  circuit  momentarily, 
to  prevent  the  great  current  rushes.  By  using  three 
such  lamps  in  series  instead  of  two  of  the  ordinary  form, 
the  amount  of  light  produced  is  increased  in  the  ratio  of 


A  Constant  Potkntiai.  Arc  Lamp  Rkgii.ator. 

about  three  to  four  ;  a  room  formerlv  requiring  i  2  lamps 
will  then  be  equally  well  lit  as  far  as  the  amount  of  light 
is  concerned,  by  nine  of  the  differential  lamps,  and,  be- 
sides this,  the  amount  of  energy  required  will  be  less. 
When  five  or  six  lamps  are  connected  across  220  volts 
instead  of  four,  the  increase  of  light  is  about  25  per  cent. 
In  that  case  it  is  better  to  use  a  dead  resistance  in  each 
series,  but  merely  for  starting  the  lamps. — American 
Electrician. 


REMEDY  FOR  IRREGULAR  VOLTAGE.     . 

Mr.  Thomas  Barnard,  of  Toronto,  sends  to  the  Ameri- 
can tllectrician  the  accompanving  sketch  showing  how 
to  o\ercome  irregular  voltage,  concerning  which  he 
says  : 

It  often  happens  in  small  central  stations  that  the 
voltage  at  the  consumers'  lamps  is  very  different  at 
different  points  of  the  distributing  mains;  consumers 
near  the  station  will    ha\e    a    voltas/e    biirliL-r    than    the 


rated  voltage  of  their  lamps,  and  consumers  remote  from 
the  station  will  suffer  from  low  voltage.  In  alternating- 
current  plants  this  irregularity  can  be  easily  remedied 
bv  installing  a  simple  auto-transformer  at  the  entrance 
of  the  low-pressure  mains,  connected  up  as  shown  by 
the  accompanying  sketch. 

With  the  switch  on  button  3,  as  shown  in  the  sketch, 
the  e.m.f.  of  the  mains  will  be  applied  to  tiie  terminals 
of  the  lamps;  moving  the  switch  lexer  to  button  2  or  i 
will  increase  the  pressure  at  the  lamps,  and  moving  it 
to  4  and  5  will  decrease  the  pressure.  The  one  form  of 
apparatus,  therefore,  is  suitable  either  for  places  where 
the  voltage  is  too  high  or  places  where  it  is    too   low. 

The  auto-transformer  can  be  easily  made  by  any 
central-station  man.  The  core  can  be  made  up  of  sheet 
iron  rings  such  as  are  used  for  armatures,  and  the 
winding  can  be  calculated  by  means  of  the  formulas 
recently  given  in  your  lessons  department.  It  is  not 
necessary,  of  course,  to  use  the  exact  number  of  contact 
buttons  shown  in  the  sketch;  a  wider  range  of  regulation 
can  be  obtained  by  increasing  the  number  of  taps.  It 
is  only  necessary  that  that  portion  of  the  winding  be- 
tween the  connections  to  the  secondary  of  the  transformer 
be  calculated  for  the  secondary  e.m.f. 


THE  DODGE  CALCULATOR. 

We  are  in  receipt  of  a  very  ingenious  device  called  the  "Dodge 
Calculator,"   issued    by    Dodge    Manufacturing  Co.,  of  Toronto. 

The  device  is  not  only  a  novelty,  but  it  is  also  an  instrument 
of  considerable  value  and  assistance  to  all  mechanics,  foremen, 
superintendents,  etc.,  whose  duty  it  is  to  figure  up  speeds  of 
pulleys,  gears,  etc.  We  are  informed  that  the  Calculator  is  one 
of  the  many  uses  to  which  the  slide  rule  principle  may  be  ap- 
plied. 

The  Dodge  Manufacturing  Co.  will  bi-  pleased  to  mail  the 
Dodge  Calculator  free  for  the  asking. 


Mr.    E.    S.    Harrison,    of  Winnipeg,    has   recently   purchased  a  The  citizens  of  Thessalon,  Ont.,  will   be   asked  to    vote   on    the 

quantity  of  apparatus  for  his  electrical  testing  laboratory.  question  of  installing  an  electric  light  plant. 
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BRANTFORD— A.  Ames,  ( 
LONDON— F.  G.  Mitchell. 
OTTAWA— Thomas  Wesley. 

Information  regarding   examinations   will  be  furnished 
member  of  the  Board. 
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President,  G.  C.  MOORING, 
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Secretary,  A.  M.  WICKENS,        - 
Treasur-r,  W.  OELSCHLAGER, 
Conductor,  GEO.  DAWSON 
Door  Keeper,  JOHN  M.  DIXSON 
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Toronto,  Ont. 
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Berlin,  Ont. 
Hamilton,  Ont. 
Toronto,  Ont. 


It  does  not  appear  to  have  dawned  up- 
Municipal  laconsist-  ^i  -^  -i       r   i-  ^       i 

ency.  On   the    City    council    or    loronto    now 

ab.surd  is  their    position    in  demanding 

the  repeal  of  the  Conmee  Act,    while  proposing-  to  take 

advantage  of  the  act  to  expropriate  the  gas  works. 


A   MEETING  of  the   Executive  Commit- 

Canadian  Electrical  .  r  ^i.       a  ■    ,.■  ^  i  i- 

Association  Association  to  make  prelim- 

inary arrangements  for  the  annual 
convention  in  Ottawa  was  held  at  the  Windsor  hotel, 
Montreal,  on  Tuesday,  February  12th.  There  was  a 
full  attendance.  It  was  decided  that  the  dates  of  the 
convention  should  be  the  19th,  20th  and  21st  of  June. 
A  committee  was  appointed  to  arrange  for  papers  and 
topics  for  discussion.  A  strong  local  committee  was  also 
nominated  to  make  the  necessary  local  arrangements 
for  the  meeting,  which  gives  promise  of  being  a  most 
successful  one.  A  number  of  new  members  were  elect- 
ed at  this  Executive  meeting. 


The  quantity  of  food  and  other  supplies 

...  required  bv  the  British  Government  for 

Africa.  ^ 

the  South  African  campaign  is  enorm- 
ous. Many  classes  of  supplies,  such  as  canned  goods, 
hay,  cheese  and  bacon,  flour  and  salt,  portable  houses, 
wagons,  bicyles,  axes,  etc.,  Canada  could  supply,  but 
the  bulk  of  the  orders  seem  to  go  to  the  United  States. 
As  an  example  the  war  office  is  said  to  have  just  con- 
tracted with  a  LInited  States  firm  for  3,000  axes.  We 
have  given  British  manufacturers  a  preference  in  our 
market,  and  should  have  a  claim  to  British  orders  for 
products  which  can  be  as  well  supplied  by  Canada  as  by 
the  LInited  States.  If  the  British  Government  .are  ignor- 
ant of  our  ability  to  supply  many  of  its  requirements 
blame  attaches  to  the  Dominion  Government,  and  no 
time  should  be  lost  in  putting  before  the  home  authori- 
ties the  fullest  possible  information  regarding  the 
character  and  extent  of  our  resources. 


The  footing  up  of  accounts   in    connec- 
Ftnanciai  Result  of  the^j^^j^  with  the  Paris  Exhibition  indicates 
Pans  Exhibition. 

that  if  there  be  a  deficit  at    all,    it    will 

be  but  a  small  one,  while  possibly  there  may  prove  to 
be  a  surplus — depending  upon  the  willingness  of  the 
city  to  purchase  certain  improvements  of  a  permanent 
character  on  the  banks  of  the  Seine.  The  cost  of  the 
buildings  and  other  works  was  $18,000,000  ;  the  ex- 
penses of  administration  $1,700,000;  policing,  lighting, 
etc.,  $2,500,000  ;  "unforseen  expenses"  nearly  $10,000,- 
000  ;  miscellaneous  expenses,  $250,000,  a  total  of  %2^,- 
450,000.  The  receipts  from  all  sources,  including  sub- 
scriptions of  $4,000,000  each  from  the  cit)-  of  Paris  and 
the  Government  of  France  amounted  to  $23,050,000, 
leaving  a  deficit  of  $400,000.  This  is  a  much  better 
sljowing  than  was  made  by  the  French  Exhibition  of 
1878,  when  the  receipts  fell  short  of  the  expenditure  by 
six  million   dollars. 


If  the  recommendation  of  the  assess- 
Assessment  Methods  ment  commission    that    electric    plants 

be  assessed  at  their  actual  value  be 
adopted  great  hardship  will  in  many  instances  result. 
When  installing  these  plants,  whether  for  the  supply  of 
light  power  or  street  railway  service,  the  owners  in 
many  cases  deemed  it  advisable  to  make  liberal  pro- 
vision in  the  way  of  surplus  capacity  for  future  require- 


Mari-li,  i<)Oi 


THE  CANADIAN    ELECTPICAL  NEWS 


nieni.s.  W'e  h;i\c  in  niiiKl  an  clectriL  street  railway 
wiiicli  lia\'ii\i;'  been  j-iuilt  and  equipped  to  pro\  itle  tor  a 
growintf  traffic,  is  onlv  now  bct;"inniny  to  pay  operating' 
expenses,  after  ha\  ini;-  been  operated  for  some  years 
at  a  loss.  In  all  such  cases  if  the  recommendation  of 
the  assessment  commission  should  become  a  part  ot 
the  assessment  act,  the  o\\  ners  of  the  plant  will  be  out 
of  pocket  as  at  present  the  amount  of  interest  on  their 
non-productive  surplus  capacitw  and  in  addition  will  be 
compelled  to  pay  taxes  thereon. 


AlTENTlox  was  called  in  these  columns 

The  School  of  Prac-  ^i      ^      <t  j     i  i-*- 

..    ,  „  .  recenth-  to  tlie    o\ercrowded    condition 

tical  Science. 

of  this  school,  and  the  urgent  need  for 
increased  accommodation  and  equipment.  During  the 
present  month  this  need  has  been  forcibly  impressed 
on  the  attention  of  the  gov  ernment  by  a  petition  pre- 
sented by  the  students  of  the  school.  The  prayer  of 
this  petition  was  strongly  supported  by  deputations 
representing  the  Toronto  Board  of  Trade,  the  Ontario 
Association  of  Architects,  and  the  Canadian  manufac- 
turers' Association.  Emphasis  was  laid  on  the  neces- 
sity of  providing  adequate  educational  facilities  tor  the 
larg'e  number  of  young  men  who  are  desirous  of  quaHfv- 
ing  themselves  to  fill  the  more  lucrative  positions  in  the 
rapidly  developing  industrial  enterprises  of  this  coimtry, 
which  positions  are  at  present  too  frequently  occupied 
by  graduates  of  foreign  scientific  schools.  As  an  illus- 
tration of  the  present  overcrowded  condition  at  the 
School  of  Science,  the  fact  was  mentioned  that  the 
present  first  year  class  in  chemistry,  numbering  120 
students,  had  to  be  divided  five  times.  The  Premier 
admitted  that  means  must  be  found  to  increase  the  ac- 
commodation and  efficiency  of  the  school,  and  that  at 
the  present  rate  of  expansion  a  new  building  wctuld  soon 
be  the  only  remedy.  The  cost  of  a  suitable  building', 
tog'ether  with  the  necessary'  additional  equipment  and 
teaching  staff,  was  placed  at  about  $300,000.  The 
government  should  seriously  consider  what  action  should 
be  taken  and  from  what  source  the  necessarv  funds 
could  be  obtained. 


ject  of  a  Dominion  exhibition  should  receive  practical 
consideratioii,  and  the  I'^ederal  and  Pro\  inci,-il  (lovern-' 
ments  which  for  many  years  h:n  e  been  spending 
money  on  I-^xhibitions  got  up  1\\  and  largeK'  for  the 
benefit  of  other  countries,  should  make  a  liberal  appro- 
priation towards  a  C'anadi.ni  Pxhibitionto  be  held  in 
Canada,  which  the  mother  counti'v,  our  sister  colonies 
and  our  neighbors  across  the  line  should  be  insited  to 
visit  and  send  exhibits  to.  We  ha\e  the  nucleus  of  such 
an  Exhibition  at  Toronto,  and  in  connection  with  the 
proposal  to  erect  new  buildings  the  l.'irger  project 
should  be  ke]it  in  mind.  It  is  doulitful  if  the  property 
owners  of  the  city  whose  approval  must  be  obtained 
will  sanction  the  proposed  large  expenditure  for  new- 
buildings  until  just  cause  of  complaint  with  the  man- 
agement of  the  Exhibition  shall  be  remedied.  If  the  pro- 
ject ot  holding  a  Dominion  h'xhibition  in  the  near 
future  is  to  be  proceeded  with  it  would  be  desirable  to 
deler  action  with  regard  to  new  buildings  in  order  that 
a  comprehensix  e  scheme  adaptetl  to  the  larger  require- 
ments might  be   formulated. 


Eoi.LOWixc".  closelv  upon  the  announce- 
The  Commercial  -       ' 

Position  of  nient    that     Russia    has    increased      its 

Great  Bniain.  t;„-j(V  on  United  States  goods,  comes  a 
despatch  from  London  that  as  an  outcome  of  the  in- 
roads of  .\iiiericaii  manufacturers  upon  British  trade 
there  is  being  formed  the  Nation;il  l-"ederation  of  Master 
.Associations  and  Trades  L'nions  to  educate  the  minds 
of  emplovees  and  employers  in  respect  to  the  expansion 
of  British  trade,  to  de\  ise  me.ins  to  meet  foreign  com- 
petition, to  send  joint  deputations  of  capital  and  labor 
abroad  to  enquire  into  the  coiiditions  of  other  countries, 
and  to  proN'iile  a  federation  where  employers  and  em- 
ployees ma\-  nieet  on  the  same  plane.  This  movement 
is  under  the  leadership  of  Mr.  John  Lockie,  late  con- 
servative niember  for  De\onport,  and  is  said  to  have 
the  approval  of  the  present  British  govenmient. 


The  Dominion  Government  is  said   to 

A  Dominion  Ex-       ,  •    ,.    j  1  r 

hibition  have  appropriated  large  sums  of  money 

to  cover  the  cost  of  Canadian  exhibits 
at  the  Glasgow  and  Pan-American  Exhibitions.  A  larg'e 
sum  was  spent  for  this  object  at  Paris  last  year.  We 
are  not  disposed  to  question  the  wisdom  of  these  expen- 
ditures. It  is  good  business  policy  to  advertise  to  the 
world  the  character  and  extent  of  our  capabilities  and 
productions,  thereb)'  inducing  increase  of  our  popu- 
lation and  investment  of  capital.  Why  should  not 
this  be  supplemented  by  the  holding  of  a  Dominion  Ex- 
hibition in  Canada  and  the  effort  to  induce  foreigners 
to  come  and  actually  see  for  themselves  the  kind  of 
country  w-e  have  and  the  greatness  o(  its  resources  ? 
We  cannot  hope  to  carry  out  an  exhibition  on  the  scale 
of  those  held  at  Chicago  and  Paris,  nor  should  the 
attempt  be  made.  Our  natural  development  has  reach- 
ed a  stage,  however,  which  should  warrant  us  in  en- 
tering on  an  undertaking  of  this  character  on  a  pro- 
perly proportioned  scale.  The  Dominion  Government 
last  year  refused  to  assist  such  a  project,  perhaps  be- 
cause of  the  large  expenditure  that  was  felt  necessary 
to  secure  adequate  representation  at  the  great  interna- 
tional exhibitions  at  Paris,  Glasgow  and  Buffalo.  Next 
year  when  these  shall  have  passed  out  of  sight  the  snb- 


The  Lhiited  States  have  not  onl_\'  become  a  strong 
competitor  for  foreign  trade  of  tireat  Britain  and  other 
European  nations,  but  have  also  iinaded  the  British 
market,  and  are  securing  a  large  share  oi'  the  home 
trade.  It  is  stated  that  in  one  industrx'  alone  (the 
manufacture  of  boots  and  shoes)  Great  Britain's  trade 
last  year  was  less  by  $5,000,000  than  in  the  preceding 
year,  notwitKstanding  that  the  firms  engaged  in  this  in- 
dustry are  said  to  be  among  the  most  progressive  and 
enterprising  in  the  way  of  adopting  improved  machinery 
and  other  niaiuifacturing  facilities.  The  .\merican 
manufacturer  takes  infinite  pains  to  ad.ipt  his  g-oods  to 
the  requirements  of  the  particular  market  in  which  he 
seeks  to  sell,  and  by  liberal  advertising  and  persistent 
push  keeps  their  merits  before  the  notice  of  prospective 
buyers.  In  Great  Britain  there  are  many  long  estab- 
lished businesses  which  have  descended  from  father  to 
son.  This  has  in  many  instances  induced  the  idea  that 
the  system  of  management  and  character  of  goods  that 
have  been  successful  for  so  long  a  period  may  safely  be 
continued.  Rapid  and  startling  changes  are,  however, 
taking  place  throughout  the  world,  bringing  changes  in 
methods  and  requirements  of  the  people.  The  nation 
that  studies  most  carefully  these  changes,  and  constant- 
ly adapts  its  products  to  the  new  conditions,  is  the  one 
which  will  obtain  and  maintain  commercial  supremacy. 
In  this  regard  the  United  States  seem  to  stand  fore- 
most to-day  among  the  great  commercial  nations  of  the 
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earth,  hence  the  strides  they  are  making  in  the  develop- 
ment of  their  foreiirn  trade. 


It  is  gratifying  to  note  that  Great  Britain  is  awak- 
ing to  the  situation  and  considering  ways  and  means 
whereby  she  may  hold  her  commercial  position.  His- 
ton,-  has  shown  that  the  British  people  when  once 
aroused  are  prompt  to  act  for  the  protection  of  their 
interests  whether  territorial  or  commercial.  Prompt,  in- 
telligent and  thorough  enquiry  into  the  subject  of  Britain's 
commercial  facilities  and  relations  with  other  nations 
would  seem  to  be  a  present  and  important  necessity, 
and  should  be  followed  by  equally  prompt,  intelligent 
and  thorough  reforms  in  methods,  where  such  are  found 
to  be  necessary. 


The  United  States  exports  to  Great  Britain  and 
Ireland  are  valued  at  $600,000,000  per  year,  while  the 
value  of  the  imports  from  Great  Britain  into  the  United 
States  is  but  25  per  cent,  of  that  amount.  The  United 
States  exports  to  Canada  for  the  fiscal  year  ending  June 
30th,  igoo,  were  valued  at  8109,844,378,  or  more  than 
the  combined  imports  of  France,  Australasia,  Austria- 
Hungary  and  Russia.  While  profiting  so  largely  by 
British  and  Canadian  trade,  the  United  States  continues 
to  maintain  a  high  tariff  wall  against  these  countries. 
The  time  seems  to  have  arrived  when  freer  access  should 
be  demanded  by  Great  Britain  and  her  colonies  to  the 
United  States  market,  and  in  default  of  reciprocity  of 
trade  there  should  be  a  nearer  approach  than  at  present 
to  reciprocity  of  tariffs. 


Great  Britain  has  in  her  colonies  commercial  allies 
which  as  yet  she  has  scarcely  taken  any  steps  towards 
reaping  the  advantage  of,  but  which,  if  brought  into 
closer  relations  with  her,  would  greatly  assist  in  extend- 
ing and  maintaining  her  commercial  supremacy.  Can- 
ada has  shown  a  desire  to  enter  into  such  relationship 
by  giving  a  substantial  preference  to  British  goods  en- 
tering this  market.  That  this  action  has  not  resulted  in 
greater  advantage  to  British  manufacturers  is  largely 
due  to  the  failure  of  the  latter  to  make  their  goods  bet- 
ter known  in  Canada,  as  well  as  to  adapt  the  goods  to 
our  requirements. 

Another  phase  of  this  question,  as  seen  by  an  .\meri- 
can  writer,  is  presented  in  the  following  extract  from 
the  Engineering  Magazine,  of  New  York:  "To  the 
outside  world  the  most  impressive  lesson  of  the  Queen's 
death  is  the  magnificent  stability  of  British  institutions 
and  the  British  commercial  system.  Not  a  wheel 
stopped,  save  as  a  token  of  reverence  ;  not  a  tremor  in 
values  disturbed  financial  centres  ;  not  an  uneasiness  or 
uncertainty  as  to  national  politics  caused  business 
undertakings  to  waver  or  hesitate.  Compare  this  with 
the  quadrennial  upheaval  in  the  United  States,  where 
economic  legislation  of  every  kind  is  the  football  of 
politics,  and  industry  follows  with  uncertain  feet  now 
artificially  raised  on  an  unstable  platform  of  protection, 
now  sinking  back  from  the  morass  of  free  silver,  certain 
of  nothing  but  uncertainty  with  every  change  of  chief 
executive.  The  "  demise  of  the  Crown"  demonstrates 
anew  England's  industrial  strength,  and  those  who  are 
ready  to  cr\-  her  downfall  before  her  industrial  rivals 
would  do  well  to  remember  that  this  stability  of  com- 
mercial organization  outweighs  much  mechanical  apti- 
tude. Machinery  can  be  bought,  skilful  brains  and 
hands  can  be  hired  ;  but  stable,  political  and  commer- 
cial systems  are  of  slow  growth,  and  not  soon  attained." 


THE  CHAMBLY  POWER  PLANT. 

Extensive  improvements  are  being  made  to  the  power 
plant  of  the  Chambly  Manufacturing  Company  at 
Chambly,  on  the  Richelieu  river,  near  Montreal.  Im- 
mediately following  the  recent  accident,  Mr.  J.  G. 
Macklin,  chief  engineer,  commenced  operations  to  re- 
store the  v.orking  head  and  to  provide  for  the  recon 
struction  of  the  wrecked  part  of  the  waste  gate  section. 
A  temporary  timber  cofferdam  has  been  constructed  on 
the  upstream  side  of  the  break.  It  is  composed  of  16  x 
42  foot  cribs,  30  feet  high,  set  12  feet  apart  in  the  clear. 
They  have  walls  of  solid  dovetailed  timber,  and  were 
floated  into  position  in  a  current  of  about  15  feet  a 
second. 

They  were  filled  with  rock  ballast  and  sunk  on  the 
level  rock  bottom  in  about  12  feet  of  water,  after  which 
the  1 2  foot  spaces  between  them  were  closed  with  stop 
logs.  It  is  not  expected  that  this  cofferdam  will  be 
perfectly  tight,  and  a  second  cofferdam  will  be  built 
inside  it  to  provide  a  dry  excavation  in  which  to  build 
the  new  permanent  dam.  This  dam  will  differ  in  its 
design  frrvm  the  first  one,  but  its  details  have  not  yet 
been  announced.  It  is  of  interest  to  note  that  origin- 
ally- only  one-half  of  the  tail  race  was  excavated,  and 
only  to  a  depth  to  give  28  feet  working  head.  It  soon 
became  evident  that  a  great  power  development  could 
be  profitably  utilized,  and  the  second  longitudinal  half  of 
the  tail  race  was  excavated  for  a  head  of  31  feet,  and 
then  the  first  half  was  unwatered  and  the  bottom  was 
excavated  3  feet  deeper. 

It  is  the  intention,  as  previously  stated,  to  rewind  the 
present  S.K.C.  generators,  which  are  at  present  wound 
for  12,000  volts,  so  as  to  make  them  work  in  parallel 
with  new  units  which  are  being  installed.  These  new 
units  consist  of  four  2,000  kilowatts  revolving  field 
type,  2,000  volt  alternating  current  generators,  with  the 
necessary  water  wheels  and  Lombard  governors.  The 
power  house  is  being  changed  from  a  12,000  volt  direct 
transmission  at  two-phase  to  a  step-up  installation  of 
2,000  volts,  using  two  phase  on  the  generators  and 
three  phase  on  the  line.  This  will  also  necessitate  en- 
larging and  re-arranging  the  sub-station  in  Montreal  to 
receive  the  increased  output. 

The  transformers,  which  will  be  of  2,750  kilowatts 
capacity,  3,600  horse-power  output,  are  being  built  by 
the  Westinghouse  Electric  &  Manufacturing  Company. 
Altogether  there  will  be  20  transformers  aggregating 
72,000  horse-power.  Ten  are  to  accept  a  two-phase 
input  at  2,200  volts  and  8,000  alternations  and  give  out 
three-phase  current  at  25,000  volts.  The  remaining  ten 
are  for  lowering  the  three-phase  line  pressure  received 
at  22,000  volts,  delivering  two-phase  current  at  2,400 
or  4,800  volts,  as  required.  Each  transformer  will  be 
9  feet  high  and  weigh  approximately  1 1  tons.  All  will 
be  cooled  by  air  from  blowers  driven  by  induction 
motors.  The  iron  and  copper  have  been  proportioned 
to  secure  an  efficiency  of  over  98  per  cent.  The 
Westinghouse  process  for  the  manufacture  and  treatment 
of  the  iron  to  render  it  capable  of  high  magnetization 
with  comparatively  little  energy  and  stable  as  resisting 
tendencies  to  show  increased  iron  losses  with  service, 
will  be  employed.  The  phase  transformation  is  to  be 
obtained  by  means  of  special  windings  invented  by  Mr. 
C.  F.  Scott,  of  the  company. 

It  is  expected  that  the  power  house  and  dam  at  Ste. 
Therese  will  be  completed  this  year,  where  it  is  hoped 
to  develop  10,000  horse  power  under  16  feet  head. 
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Branch  office  of  the  Canadian  Electrical  Nlu-.. 
Imperial   Buil.iing, 

March   i6th,   1901. 

If  the  Smith's  Falls  correspondent  who  speaks  of  the  fatal  ac- 
cident occurrinjf  with  1 10  \olt  circuit  has  an  alternatinef  current 
plant,  it  may  be  traced  to  a  parallel  instance  which  occurred  not 
longf  ago  in  this  city,  where  the  transformer  primary  was  in  con- 
tact with  the  secondary  and  passed  to  'ground'  through  the 
victim.  If  his  plant  is  only  iioV.  D.C.,  it  seems  almost  impos- 
sible that  such  could  cause  death  unless  the  victim  was  at  the  time 
in  such  a  precarious  condition  oi'  health  as  to  be  apt  to  drop  dead  at 
any  time. 

It  seems  hardly  fair  for  college  professors,  who  are  no  doubt 
well  paid,  to  accept  fees  for  consulting  in  engineering  (electrical) 
work  outside  of  their  college.  There  are  in  the  advertising  pages 
of  the  Electrical  News,  and  also  in  the  daily  papers,  cards  of 
eminent  electrical  engineers  who  make  a  specialty  of  just  such 
work,  and  it  is  practically  "takingthe  bread  out  of  their  mouths.  " 
Colleges  should  realize  that  this  in  some  cases  injures  their  own 
old  graduates  who  have  in  addition  to  college  tuition  probably 
put  in  some  hard  practical  work  also. 

In  Ontario  it  appears  to  be  coming  quite  the  lashion  for  munici- 
palities to  appropriate  the  local  electric  light  plant  and  run  it 
as  a  civic  or  municipal  plant.  On  account  of  the  threatened  com- 
bine of  all  the  principal  illuminating  companies  (including  gas) 
here,  some  of  our  aldermen  suggest  that  the  city  operate  its  own 
plant.  'Were  it  operated  as  economicallj'  (?)  as  some  of  the  On- 
tario municipal  plants,  it  might  possibly  reduce  what  is  feared  Will 
be  the  combine's  figure,  but  those  who  know  Montreal's  muni- 
cipal record  will  greatly  doubt  this.  The  contract  with  the  Roya) 
Company,  who  do  the  street  lighting,  does  not  expire  until  next 
year,  and  it  is  as  yet  problematical  to  what  extent  the  combine 
will  attain  and  whether  or  no  they  will  not  reduce  the  figure  at 
present  ruling.  It  wc-iuld  be  difficult  to  find  many  paying  muni- 
cipal plants  in  Canada,  and  Montreal  wc^uld  not  be  ''in  it."  The^' 
have  one  in  Glasgow,  Scotland,  but  it  is  dangerous  there  for  an 
official  to  hold  his  hand  out  behind  his  back,  and  the  last  alderman 
disqualified  there  met  such  a  fate  because  he  had  prcicured  a  civic 
position  for  his  nephew. 

Of  late  there  has  been  considerable  complaint  as  to  the  quan- 
tity of  salt  used  on  the  tracks  of  the  Montreal  Street  Railwa%. 
The  denial  of  their  manager,  Mr.  Wanklyn,  as  to  any  surplus  be- 
ing used  was  further  contested  by  one  of  their  own  shareholders, 
Mr.  H.  H.  Lyman,  in  the  daily  press.  The  truth  ot  the  matter  is 
that  both  parties  are  right,  i.e.,  when  Mr.  Wanklyn  or  anv  of  his 
officials  are  around  the  amount  of  salt  used  cannot  be  complained 
of,  but  when  the  artist  with  the  long  spouted  can  is  left  to  himself 
he  paces  along  at  a  slow  march  humming  "en  roulant  ma  boule," 
the  salt  meanwhile  gushing  forth  "ad  lib"  to  form,  as  it  were,  an 
accompaniment  to  the  ditty.  For  the  city,  however,  to  resolve 
that  salt,  sand,  and  even  sweepers  shall  not  be  used  (as  tlTev 
once  proposed)  would  be  tantamount  to  saying  "  shout  down.' 
Some  salt  is  absolutely  necessary  in  Montreal  ;  but  judging  by  the 
character  of  the  streets,  were  it  not  an  exceedingly  cheap  article 
of  commerce  the  lavish  use  of  it  would  ere  this  have  affected  the 
dividends. 

Toronto  is  evidently  seeking  for  an  opponent  to  the  Bell  Tele- 
phone Company,  in  spite  of  the  warning  they  have  had  in  the 
federal  fiasco  here,  and  in  the  exceedingly  slow  progress  of  pres- 
ent opposition  exchange,  the  Merchant's  Telephone  Company, 
Montreal.  This  business,  to  be  of  service,  must  be  a  monopoly, 
and  it  remains  for  cities  giving  franchises  to  safeguard  their  in- 
terests, get  commensurate  percentages  on  income,  etc.  The 
Bell  Company  are  adding  instruments  at  an  enormous  rate  here, 
and  are  extending  by  leaps  and  bounds,  at  the  same  time  giving 
an  excellent  service  compared  to  that  in  other  cities.  They  cer- 
tainly make  hard  and  fast  conditions  in  their  contracts,  but  once 
signed  the  Bell  Company  seem  to  act  up  10  their  side  of  the 
question.  The  trouble  complaints  are  promptly  looked  after,  and 
the  long  distance  service,  though  expensive,  is  excellent.  On 
the  whole,  it  is  better  to  be  this  way  than  with  a  couple  of 
mediocre  'phones  in  one's  place  of  business,  both  companies  cutting 
rates  until  neither  can  afford  to  give  a  decent  service. 

The  Terminal  Railway  Company  are   seeking  to   extend    their 


trolley  system  through  Montreal  streets.  At  present  they  run 
Irom  Maissoneuve,  our  eastern  suburb,  down  to  Bout  de  lisle 
(end  ol  the  island  I.  Although  they  enjoy  a  large  patronage  in 
summer,  it  is  a  question  whether  their  business  in  winter  is  a 
lucrative  one,  hence,  probably,  their  desire  to  invade.  Although 
it  is  not  well  in  some  cases  to  fight  for  a  monopoly,  yet  in  this  case 
the  majority  of  Montreal  citizens  will  feel  that  they  should  not  be 
put  to  the  trouble  of  having  more  streets  tracked  simply  to  suit 
suburbanites  when  they  have  sufficient  at  present  for  their  own 
ordinary  requirements.  McGill  College  would  come  under  the 
influence  of  the  current,  throwing  their  delicate  instruments  out  of 
calibration,  and  other  prominent  places  voice  their  protests. 
Surely  for  a  consideration  the  Terminal  Company  could  arrange 
for  running  rights  over  the  Montreal  Street  Railway  Company's 
tracks.  However,  it  looks  at  present  as  if  the  Terminal  Com- 
pany will  eventually  gain  their  point  with  our  city  council. 


THE  LACHINE  RAPiDS  HYDRAULIC  AND 
LAND  COMPANY. 

From  the  annual  report  of  the  directors  of  the  Lachine  Rapids 
Hydraulic  and  Land  Company,  of  Montreal,  presented  at  the 
annual  meeting  held  last  month,  it  is  learned  that  the  net  profit 
for  the  year  1900  was  $84,546.30.  From  this  amount  dividends 
were  paid  at  the  rate  of  4  percent,  per  annum  for  six  months 
ending  June  30th,  and  at  the  rate  of  b  per  cent,  per  annum  for  six 
months  ending  December  31st. 

Many  improvements  were  made  during  the  year.  The  wing 
dam  was  raised  above  flood  level  for  a  distance  of  about  3,300 
feet.  The  object  of  this  was  to  do  away  with  the  overflow  of  the 
dam,  thereby  decreasing  the  current  at  the  intake  and  saving  the 
timber  dam  from  being  damaged  by  ice,  and  at  the  same  time 
providing  a  deep  channel  in  the  tail-race  for  winter  use  and  caus- 
ing all  the  water  used  by  the  wheels  to  be  discharged  on  the  shore 
side.  Among  the  improvements  to  the  power  house  was  the  in- 
stallation of  new  governors  of  improved  type,  with  two  additional 
governors  for  operating  the  exciter-wheels,  also  four  new  genera- 
tors of  750  k.w.  capacity  al  normal  load.  In  the  sub-station  there 
were  installed  ten  250  k.w.  air-blast  transformers,  complete  with 
blowers,  and  a  marble  switchboard. 

Property  was  purchased  adjoining  the  sub-station  on  which  to 
build  a  fire-prciof  transformer  house  during  the  coming  spring, 
and  it  has  also  been  decided  to  construct  a  duplicate  pole  line  to 
the  Rapids. 

There  were  purchased  during  the  yeai  meters  costing  a  total  of 
$7>*'4i'57'  making  the  total  number  of  meters  in  use  at  close  of 
the  year  2317.  The  net  increase  of  equivalent  16  c.  p.  incandes- 
cant  lamps  added  to  their  circuits  during  the  jear  amounted  to 
'S'376>  "I'l'^'ng  a  total  of  71,500  lamps  connected,  in  addition  to 
205  arc  lamps  on  flat  rate.  The  power  in  motors  connected  to 
circuits  during  the  year  amounted  to  1,548  h.p.  In  this  estimate 
is  not  included  some  1,300  horse  power  which  is  being  supplied  to 
another  company  for  emergency   purposes. 


THE  PETERBORO  WORKS  OF  THE  CANADIAN 
GENERAL  ELECTRIC  COMPANY. 

During  the  past  year  extensive  additions  and  improvements  to 
the  Peterboro  works  of  the  Canadian  General  Electric  Company 
have  been  made.  The  new  building  erected  includes  the  business 
offices  and  an  immense  modern  manufacturing  shop.  The  office 
building  is  two  stories,  commodious  and  well  equipped,  and  finish- 
ed in  natural  oak.  The  lighting  of  the  office  is  by  arc  lamps  of  a 
handsome  pattern. 

The  new  factory  is  a  modern  manufacturing  building,  with  gal- 
lery, the  entire  height  of  the  interior  being  unbroken  save  for  a 
spacious  gallery  about  25  feet  wide  that  skirts  the  entire  interior 
at  a  height  of  15  to  20  feet  from  the  main  floor.  The  factory  is 
280  feet  long  and  lOo  feet  in  width.  It  is  of  brick  and  steel,  the 
massive  steel  pillars  and  the  strong  steel  girders  forming  one  com- 
plete frame,  in  nowise  dependent  upon  the  masonry,  but  capable 
of  standing  quite  separately  from  such.  Running  the  entire 
length  of  the  building  is  a  crane  track  supported  by  steel  pillars, 
u]ion  which  is  operated  a  forty  ton  crane.  By  a  system  of  fire 
protection  the  entire  roof  sheeting  can  be  instantly  soaked  with 
w  ater  by  means  of  small  pipes  projecting  beneath  the  roof  at 
right  angles  from  larger  conduits.  In  the  western  wall  of  the  ad- 
dition has  been  constructed  three  furnaces,  or  kilns,  which  are  in- 
tended to  abstract  all  moisture  from  armatures  or  coils.  It  is 
proposed  to  have  the  armature,  testing  and  transforming  depart- 
ments occupy  the  ground  floor  of  the  new  building,  while  the  tool 
and  brass  departments  will  probably  be  installed  in  the  gallery. 
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OLESTIONS  AND  ANSWERS 


"Superintendent"  writes  :  We  have  some  cars  on 
our  road  equipped  with  K2  controllers,  and  I  would  be 
oflad  of  any  directions  you  can  give  me  for  keeping 
them  in  good  shape.  What  is  the  best  way  to  stop  the 
use  of  the  shunt  on  the  last  step,  which  is  a  faster  speed 
than  we  need  ?  Shall  I  open-circuit  the  wires  leading 
to  it? 

Ans. — The  first  essential  for  the  care  of  these  con- 
trollers is  the  same  as  for  any  other  electrical  appartus, 
viz.,  keep  them  absolutely  clean  ;  have  the  tension 
springs  adjusted  so  that  the  fingers  press  on  the 
cylinder  hard  enough  to  prevent  all  chances  of  arcing, 
yet  not  too  tightly,  or  else  they  will  cut.  .\  very  little 
lubricant  may  be  occasionally  rubbed  on  the  various  con- 
tacts of  the  main  cylinder,  though  none  is  necessary  on 
the  reversing  fingers.  .\11  lumps  caused  by  any  unusual 
arcs  must  be  filed  off  and  the  fingers  of  the  main  cylinder 
adjusted  so  that  wherever  two  or  more  of  them  make 
contact  on  the  same  step,  they  all  touch  simultaneously. 
This  will  divide  the  arc  among  all  the  fingers  so  that 
each  takes  its  proper  share,  otherwise  one  finger  may  be 
opening  the  circuit  in  front  of  the  others  on  the  same 
step  or  position,  which  results  in  badly  burning  the  in- 
sulating arc  deflectors  placed  between  them  and  per- 
haps in  a  short  circuit  between  fingers  or  a  ground  to 
the  case.  The  best  way  to  open  the  shunt  circuit  is  to 
take  off"  the  shunt  contact  pieces  on  the  parallel  side  of 
the  cvlinder  ;  you  will  find  them  held  by  a  single  screw 
each,  the}'  are  the  two  pieces  which  raise  the  shunt 
fingers  when  the  controller  is  put  on  the  last  step.  Vou 
can,  of  course,  cut  the  wires  which  lead  to  the  shunts,  or 
take  off'  the  shunt  fingers,  but  either  of  these  two 
latter  methods  will  cut  the  shunt  out  on  the  series  as 
well  as  the  parallel  position,  and  thus  give  a  somewhat 
more  jerky  acceleration  of  your  car  than  would  other- 
wise be  obtained. 


"L.G.H.,"  Newmarket,  Ont.:  1  am  thinking  of  put- 
i-  "•  in  electrical  power  in  my  printing  office  to  be  sup- 
plied by  the  Street  Railway  Co. ,  and  I  wish  you  would 
give  me  jour  opinion  on  the  following  questions  : 

(a)  Do  you  consider  power  from  the  Street  Railway 
would  be  satisfactory  ?  I  want  to  use  power  for  Mono- 
line  typesetter,  which  is  calculated  to  run  with  Je 
of  a  horse  power.  This  machine  is  supposed  to  run  8 
hours  per  day,  and  I  could  attach  a  small  press  to  the 
same  shafting.  The  other  machinery  could  easily  be 
run  by  a  3  horse  power  motor.  In  fact,  I  run  everything 
now  with  a  3  horse  power  gasoline  engine  all  at  once. 

(b)  What  should  I  pay  for  current  per  year  to  run  a 
Yi  horse  power  motor  for  the  Monoline  typesetter  and 
a  small  press,  and  do  you  think  that  the  fluctuation  in  the 
current  would  cause  any  trouble  ? 

(c)  W'ould  you  advise  me  to  put  in  4  horse  power 
motor  to  supply  power  for  all  the  machinery,  since  I 
don't  use  the  full  power  only  about  6  hours  per  week  ? 

(d)  Would  the  fluctuation  of  the  current  have  any  eff'ect 
on  the  life  of  the  motor  ?  I  hear  that  one  man  in  North 
Toronto  tried  power  from  the  Metropolitan  Railwaj^  and 
he  was  troubled  with  the  fuse  burning  out  every  little 
while  when  the  power  went  down.  He  was  using  a  6 
horse  power  motor.      Do  you  suppose  that  would  be  the 


case  if  1  used  a  4  horse  power  motor  i   Do  vou  know  of 
any  office  using  current  from  a  street  railway  plant  ? 

Ans. — (a)  It  depends  entirelyupon  the  voltage  regula- 
tion obtaining  on  the  particular  road  you  have  in  mind. 
The  pressure  on  street  railway  circuits,  especially  those 
of  small  roads,  varies  considerably,  producing  a  corres- 
ponding variation  in  the  speed  of  the  motors  connected 
to  it,  and  it  is  a  question  which  can  be  decided  by  no 
one  but  yourself,  as  to  whether  the  speed  variation 
caused  h\  this  is  permissible  in  your  work  or  not. 

(b)  About  S30  to  $50  per  horse  power  year  of  10 
hours  per  day,  6  days  per  week. 

(c)  No  ;  keep  the  size  of  the  motor  down  as  much  as 
possible  consistent  with  safety,  that  is,  if  3  horse 
power  will  drive  all  your  machinerj",  when  everything  is 
running  simultaneoush",  and  you  use  this  amount  for 
only  6  hours  per  week,  which  we  presume  means  an 
average  of  one  hour  per  day,  we  would  think  that  a  2 
or  2}4  horse  power  motor,  if  of  a  good  type,  would  be 
quite  sufficient  for  jour  needs. 

(d)  Variations  in  the  voltage  should  not  injuriously 
afl^ect  the  motor  unless  it  rose  to  an  extremely  high 
point,  say  600  or  625  volts  for  a  500  volt  machine.  If 
you  use  the  proper  kind  of  starting  rheostat  you  should 
experience  absolutely  no  trouble  beyond  the  speed  vari- 
ation due  to  the  fluctuations  in  the  voltage.  The  size 
of  the  motor  would  not  make  any  difference.  We  do 
not  call  to  mind  ofF-hand  any  printing  offices  operated 
off  street  railway  circuits,  though  of  course  there  are 
numbers  of  stationary  motors  operating  various  kinds 
of  machinery  supplied  by  current  from  this  source. 

We  presume  you  have  looked  into  the  question  of  insur- 
ance, the  underwriters  usually  objecting  to  any  wires  con- 
nected to  a  grounded  circuit  such  as  a  trolley  line  being 
taken  inside  of  or  even  on  to  buildings  on  which  they 
are  carrvinsj  a  risk. 


"  Dynamo  Tender"  writes  :  I  am  operating  a  gener- 
ator which  was  sold  to  me  as  a  500  lighter,  which  I 
figure  ought  to  give  20  lights  to  the  ampere,  while 
I  am  only  able  to  get  15  lights  to  the  ampere.  How 
could  we  find  out  the  capacity  of  the  machine  ?  For 
some  weeks  past  I  have  not  been  able  to  get  the 
machine  to  pick  up  the  current  promptly  at  the  start. 
I  have  gone  over  all  my  connections,  tested  my  machine 
for  a  ground.  There  is  a  single  pole  exciter,  but  no 
brushes  on  the  machine.  When  the  current  starts  she 
will  run  all  night  without  a  spark. 

Ans. —  There  are  several  points  which  would 
affect  the  case  in  question.  One  is  the  voltage  at  which 
the  machine  would  be  operated  ;  of  course,  the  higher  the 
voltage  in  the  lamps  the  more  lamps  of  16  c.p.  you  will 
get  to  the  ampere.  The  results  also  would  depend  very 
much  upon  the  efficiency  of  the  lamps.  Supposing  the 
current  is  transformed  in  a  ratio  of  ten  to  one,  the  volt- 
age of  the  machine  being  1,100  and  the  efficiency  of 
the  lamp  3.5  watts  per  candle,  this  would  give  ig  lamps 
per  ampere  of  the  primary  current.  This  would  be  the 
theroretical  result  without  considering  loss  in  line  and 
transformers.  Without  further  information  on  these 
points  or  a  test  of  the  dynamo  it  will  be  impossible  to 
say  just  what  its  capacity    is. 


"Subscriber":  I  have  several  long  burning  arc  lamps 
on  1 10  volt  D.C.  current,  and  I  have  been  having  trouble 
with  one  of  them.  It  will  burn  10  or  15  minutes,  then 
blow  the  fuse.      It  cannot  be  a  short   circuit  or  it  would 
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blow  the  fuse  at  once,  woiikl  it  not  ?  It  lla^  been  burn- 
ing- all  right  until  just  latel\ .  ^\'hat  do  \  ou  think  the 
trouble  is  ? 

An's. — \'our  trouble  may  be  due  to  a  \'ariet\'  of 
causes,  and  it  is  extremelx  dillieull  tosay  just  what  part 
of  the  lamp  is  out  of  adjustment  ;  possibh'  the  clutch  is 
slipping-  and  not  picking  up  the  carbon  proniptly  enough, 
or  the  coil  may  be  partially  short  circuited,  as  also  may 
be  the  case  with  the  resistance.  Have  you  exaniined 
the  fuse  and  its  holder  thoroughly  ;  any  bad  connection 
round  it  would  tend  to  materially-  lessen  its  carrying 
capacity  and  make  it  blow  at  a  current  much  below  the 
normal.  If  you  find  nothing  wrong  after  going  over 
everthing  carefully,  we  would  feel  inclined  to  try  a 
larger  fuse.  Lamps  of  this  character,  burning  normallv 
with  about  5  amperes,  require  usually  troni  15  to  20 
ampere  fuses. 

"R.  T."  writes:  I  am  thinking  of  putting  up  a  trans- 
mission line  for  my-  factory  here,  and  would  like  \our 
opinion  as  to  whether  it  is  advisable  to  put  up  a  barbed 
wire  as  a  lightning  arrester. 

Ans. — At  one  time  it  was  thought  that  barbed  wire 
made  a  good  arrester  and  that  its  use  was  almost  a 
necessity-  on  any  long  lines,  but  the  experience  of  the 
last  few  years  has  tended  to  very  much  reduce  its  use,  it 
having  been  found  to  be  the  source  of  much  trouble  from 
rbeaks  and  the  cc)nsequent  short  circuiting  or  ground- 
ing of  the  main  wires.  It  undoubtedly  is  a  good^arrester 
when  properly  put  up,  but  no  HKifter  how  well  the  work 
is  done,  it  is  found  that  breaks  will  occur  very  frequently, 
entailing  numerous  shut-downs,  and  the  latest  modern 
practice  seems  to  favor  the  use  of  tlie  ordinarv  arrester 
installed  at  frequent  intervals  along-  the  line. 

"H.  L.,"  Montreal,  writes:  I  understand  that  some 
roads  are  using  the  Canadian  General  Electric  Com- 
pany's Kio  controller  for  4  motors,  but  have  always 
understood  that  it  was  built  for  two  motors  onlv,  and 
would  be  glad  of  any  information  you  can  give  me. 

Ans. — The  Kio  controller  is  rated  by  its  manufactur- 
ers as  capable  of  controlling  two  35  horse  power  ^00 
volt  railway  motors,  or  as  having  approximatelv  a 
capacity  of  150  amperes  at  500  volts.  Now,  if  the  com- 
bined capacity  ofthe  4  motorsdoesnotappreciably  exceed 
the  above  controller  rating,  no  difficulties  from  abnormal 
arcing  or  excessive  heating  need  be  anticipated,  but  ow- 
ing to  the  reversing  switch  being  provided  with  contacts 
for  but  two  motors,  it  becomes  necessarv  to  group  the 
4  motors  into  2  groups,  each  consisting  of  two  motors 
with  their  field  coils  permanently-  in  parallel,  and  also 
their  armatures,  instead  of  having  the  wiring  of  each 
motor  completely  separate  from  that  of  the  others.  This 
method  of  connecting  generally  results  in  the  work  and 
current  being  very  unevenly  divided  among  the  motors, 
and  consequently  in  a  great  increase  in  motor  troubles 
and  the  repair  bills  therefor,  and  is  not,  to  saytheleast,  a 
practice  to  be  recommended. 


Correspondence. 


Mr.  Mamiol,  of  Burford,  Ont.,  contemplalos  piiUim,--  in  an  elec- 
tric plant. 

Montreal  capitalists,  under  tlie  name  of  the  Trinidad  Electric 
Company,  have  obtained  control  of  the  e.\i^ting■  tramway  lines 
and  lig-hting-  plant  in  Port  of  Spain,  Trinidad,  and  are  about  to 
convert  the  tramway  to  an  electric  system  and  extend  the  light- 
injj  plant.  Those  interested  included  Messrs.  W.  B.  Chapman, 
A.  F.  Gault,  F.  Wanklyn  and  others  of  Montreal,  and  B.  F.  Pear- 
son and  David  McKean,  of  Halifax. 


THE  DESIGN  OF  TURBINES. 

OiKBF-x-,  March  ist,  1901. 

Dear  Sir, --Your  shor  t  editorial  upon  the  above  subject  in  last 
month's  issue  of  Thk  Canadian  Electricai,  News  opens  up  a 
question  of  great  moment.  The  development  of  water  powers  in 
our  country  can  scarcely  be  said  to  have  begun,  in  the  way  of 
the  development  of  high  heads  particularly,  and  your  timely  sug- 
gestion that  this  class  of  hydraulic  work  should  be  studied  by 
Canadian  manufacturers,  is  appreciated  in  not  a  feu-  localities. 

The  designing  of  turbines  in  the  United  States  and  Canada  has 
not  been  carried  on  in  the  same  way  as  say  steam  eng-ine  work, 
for  broadly  speaking,  there  is  as  much  difference  between  the 
methods  ot  designing  engines  and  turbines  as  there  is  between 
day  and  night.  In  the  first  case,  designing  h.as  been  along  the 
line  ol  results  afforded  by  means  of  well  developed  experiments. 
In  the  other  case,  it  has  been  pureh"  empirical.  ]>ei-[iaps  not  even 
that  in  the  vast  majority  of  cases  ;  it  could  be  better  expi-essed  by 
the  term  "  cut  and  try  iTiethod,"  or  the  vigorous  application  of  the 
drawknife,  a  little  off  here  and  a  little  off  there,  and  another 
amaturish  test  made  of  the  turbine,  that  in  its  local  sphere  of 
manufacture  can  lick  anything  on  earth,  and  give  the  Dutchman's 
percentage. 

Most  .American  tuibines  have  been  devekiped  by  unscientific 
mechanics,  and  any  advance  made  has  been  due  solely-  to  the  ad- 
vantages afforded  by  Holyc^e  testing  flume.  An  unfortunate  fea- 
ture about  Canadian  made  wheels  is  the  unwillingness  oi'  nianu- 
factureis  to  submit  their  work  to  test,  not  simply  placing  their 
wheels  in  the  same  flume  with  one  of  foreign  make,  and  because 
they  maj-  both  be  styled  the  same  number  of  inches  in  diameter  ; 
and  further,  if  the  home  manufactured  wheel  develops  more 
power  than  the  foreign  made  one,  a  great  noise  is  made  about 
same,  and  yet  no  one  has  any  knowledge  of  the  venting  powers 
or  the  co-efficiencies  of  efficiency  of  either  the  one  or  the  other. 

The  diameters  of  turbines  as  catalogued  to-d;ty  is  a  misnomer. 
Take  one  and  all  of  the  catalogues  published  and  figure  out  the 
co-efficiency  ot  speed,  and  the  variation  will  be  from  65  per  cent, 
to  90  per  cent,  and  upwards  that  of  the  theoretical  starting  velo- 
city of  the  head  under  which  they  are  tabled.  Why  is  this?  In 
engine  work  you  can  design  for  any  sriven  piston  speed.  And 
yet  turbine  builders  do  not  know  for  a  surety  what  speed  they 
will  obtain  should  thci  change  the  discharging  angle  of  the 
buckets  ;  that  can  onl\-  be  obtained  bv  test. 

Until  we  come  at  the  methods  of  designing  turbines  known  to 
continental  hydraulic  engineers,  it  is  not  much  use  of  Canadian 
builders  attempting  to  build  for  high  heads  and  guarantee  an 
efficiency  approaching  80  per  cent.  Constructing  turbines  for 
high  heads  of  say  over  50  feet  is  an  entirely  different  matter  to 
that  of  supplying  wheels  for  medium  heai-ls  of  sa\-  10  to  2^  feet. 
Now,  most  turbine  builders  believe  that  they  have  seciels  about 
their  wheels  both  as  regards  the  design  and  manufacture  that  thev 
keep  to  themselves  because  of  a  supposed  pull  it  gives  them  to 
secure  contracts  o\ei-  the  heads  o\'  their  competitors  in  the  busi- 
ness. Now,  tajie  it  all  in  all,  the  diversities  of  gate  ai-rangements, 
the  various  forms  of  buckets,  with  flaring  discharges,  corrugated 
receiving  edges,  projections  upon  the  faces  ofthe  buckets,  inward 
discharge,  outward  discharge,  downward  discharge,  and  all  other 
known  ways  of  discharging  water  through  a  turbine  ;  if  they 
were  one  and  all  taken  as  whcit  is  taki'ii  to  winnow  the  chaff 
from  s:ime,  some  good  ideas  might  lie  obtained  which  would  be  of 
usi-  to  the  turbine  designer,  not  the  man  who  with  draw- 
knife  may  form  a  turbine  bucket,  but  to  the  one  who  over  the 
drafting  board  designs  turbines,  and  who  is  supposed  to  have 
more  than  an  elementary  acquaintance  with  the  torricelliarn  the- 
orem or  any  hvtlraulic  formulae,  then  wi'  might  hope  to  be  able 
to  build  home  made  turbines  unequalled  anywhere.  1  look  for 
that  lime.  I  believe  that  Canada  has  the  greatest  water  powers 
on  earth,  and  there  is  no  question  that  the  time  is  close  at  hand 
when  Canadian  manufacturers  will  be  able  to  produce  the  article. 
1  have  only  written  in  a  general  way,  perhaps  not  affording  even 
a  good  thought  to  the  subject,  but  I  have  done  so  solely  because 
of  mv  interest  in  the  subject  and  to  thank  you  for  calling  attention 
to  the  matter. 

\ouvs  truly, 

"TrRBANCS." 


The  Glen  Tay  Power  Company,  of  Perth,  Ont.,  has  been  organ- 
ized with  Hon.  J.  G.  Haggart  as  one  ofthe  directors. 
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CHIMNEYS  AND  STACKS  FOR  STEAM   BOILERS. 

Bv  W.  H.  Wakeman,  in   Modern  Machinery. 

The  statement  that  a  chimney  or  stack  is  necessary  to  create 
draft  under  a  steam  boiler,  except  where  forced  draft  is  used, 
will  occasion  no  surprise,  because  it  is  a  self-evident  truth.  But  all 
of  the  necessary  appliances  are  not  equally  efficient,  and  in  some 
cases  the  cause  for  the  deficiency  may  be  easily  traced  out,  while 
in  others  it  requires  careful  investigation  in  order  to  locate  the 
trouble. 

The  theory  of  the  cause  for  draft  in  a  chimney  is  well  known, 
but  no  other  theory  in  relation  to  eng^ineering  is  more  persistently 
doubted,  by  the  "practical"  man,  and  there  are  not  sufficient 
causes  to  warrant  this  continued  opposition.  I  have  never  met  a 
man  who  doubted  the  theory  and  could  substitute  a  better  one  for  it; 
the  large  majority  of  unbelievers  do  not  attempt  it. 

This  theory  is  as  follows:  Currents  of  air  varv  in  density,  con- 
sequently the  more  dense  parts  seek  the  lowest  level,  while  the 
lighter  parts  rise  as  high  as  possible.  As  the  lighter  parts  rise 
the  heavier  parts  are  drawn  in  to  take  their  place,  and  if  this 
process  takes  place  in  a  chimney,  and  the  only  entrance  to  the 
base  of  it  is  through  the  furnace  of  a  steam  boiler,  a  draft  will  be 
created,  the  force  of  which  will  de|^nd  upon  the  comparative 
density  of  the  air,  and  gases  inside  and  outside  of  the  chimney, 
and  for  convenience  sake  this  force  is  measured  in  inches  of  water. 

From  this  it  is  evident  that  the  lighter  the  gases  are  in  the 
chimney  the  stronger  will  be  the  draft,  so  that  while  a  high  tem- 
perature of  escaping  gases  denotes  that  much  of  the  heat  in  the 
coal  burned  has  not  been  absorbed  by  the  boiler,  and  hence  is  at 
least  a  partial  loss,  the  draft  is  increased  over  what  it  would  be 
with  a  lower  temperature;  therefore,  more  power  can  be  developed 
by   the  plant. 

In  many  cases  chimneys  do  not  give  as  much  draft  as  they 
were  expected  to,  and  are  therefore  considered  detrimental  to  the 
economical  combustion  of  the  coal  burned,  and  are  condemned 
by  the  engineers  in  charge.  The  objects  sought  in  writing  this 
article,  are  to  point  out  some  of  the  causes  that  are  responsible 
for  this  undesirable  state  of  affairs,  in  order  that  the  blunders 
made  may  be  rectified  in  the  best  way,  while  others  may  profit 
by  the  suggestions  here  offered  and  avoid  future  failures  along 
this  line;  also,  to  show  that  the  problems  of  chimney  design  are 
not  as  complicated  as  certain  mysterious  formulas  used  in  this 
connection,  in  works  on  the  subject,  would  naturally  cause  us  to 
believe. 

In  many  cases  the  surrounding  objects  will  determine  the 
necessary  height  of  chimney,  for  it  would  be  a  mistake  to  erect  a 
chimney  lOO  feet  high  near  a  building  that  stands  125  feet  above 
the  ground,  as  the  draft  would  be  poor. 

For  the  purpose  of  illustrating  the  rules  to  be  given  and  ex- 
plained, 1  shall  assume  that  the  chimney  is  to  be  144  feet  high, 
the  temperature  of  the  air  60"    Fah.  and  of  the  gases  500"  Fah. 

The  draft  will  be  determined  by  the  difference  in  the  density  of 
the  air  and  the  gases,  and  Dy  the  height  of  the  chimney.  The 
density  will  vary  as  the  absolute  temperatures,  and  for  the  air  it 
may  be  determined  by  dividing  the  absolute  temperature  of  melt- 
ing ice  by  the  absolute  temperature  of  the  air,  and  multiplying 
quotient  by  .0807.  As  the  absolute  temperature  of  a  body  or  of 
gas  is  461°  more  than  its  temperature  by  the  thermometer,  it  is  ;}! 
+  461  =  493°  for  melting  ice.  The  absolute  temperature  of  the 
air  is  60  +  461   =  521°. 

Then  492  -I-  521    x   .0807  =  .0763. 

The  density  of  the  gases  is  found  by  dividing  the  absolute  tem- 
perature of  melting  ice  by  the  absolute  temperature  of  the  gases, 
and  multiplying  the  quotient  by  .084.  Then  493  -^  961  x  .084  = 
.0430. 

Using  the  foregoing  data  we  can  determine  the  draft  in  inches 
of  water  by  subtracting  the  density  of  the  gases  from  the  density 
of  the  air,  and  multiplying  the  remainder  by  .192  and  again  by  the 
height  of  chimney  in  feet.  Then  .0763  —  .0430  x^(.i92  x  144)  = 
.92  inches  of  water. 

I  have  given  this  example  because  it  explains  the  process,  but 
where  no  explanation  is  desired  the  following  rule  may  be  used, 
as  it  gives  nearly  the  same  result.  Divide  7.66  by  the  absolute 
temperature  of  the  gases  and  subtract  the  quotient  from  .0146. 
Multiply  the  remainder  by  the  height  of  chimney   in   feet.     In  this 


case  it  is  7.66  -^  961   =   .00797,  and  .0146  -   .00797     '    '44    —    -95 
inches  of  water. 

For  the  same  temperature,  the  draft  for  any  other  height  may 
be  found  by  proportion,  as  it  varies  with  the  height.  For  a  chim- 
ney 200  feet  high  it  is  as  follows:  144  :  .92  :  :  200  1.27  inches  of 
water. 

Disappointment  is  the  result  of  expecting  that  the  actual  draft 
will  equal  this,  as  it  will  not  ;  and  yet  the  calculation  so  far  given 
is  correct,  but  no  allowance  has  been  made  for  the  friction  of  the 
gases  as  they  pass  upward  through  the  rough  and  sooty  chimney 
or  stack,  and  for  ordinary  cases  ;  10%  should  be  deducted  for  this, 
which  leaves  .93  inches  of  water  for  the  first  illustration  given. 

Where  we  need  the  draft  at  the  grate  where  the  fuel  is  burned, 
and  between  this  and  the  chimney,  the  passageway  contains 
several  obstructions  in  the  form  of  a  contraction  at  the  bridge 
wall,  where  tubular  boilers  are  used,  a  return  bend  in  the  com- 
bustion chamber,  a  division  of  the  current  when  passing  through 
the  tubes,  a  right  angle  turn  at  the  front  end  of  the  boiler  and 
another  one  when  the  nearly  horizontal  flue  is  reached,  and  per_ 
haps  one  or  two  more  before  the  chimney  is  reached.  About  25% 
reduction  must  be  made  for  these,  leaving  an  available  draft  of 
.93  -  (.83  X  .25)  =  .63  inches  of  water,  and  where  several  boilers 
are  connected  to  the  same  chimney,  it  may  be  expected  that  some 
of  them  will  realize  more  of  the  draft  than  others.  These  rules  for 
chimney  draft  are  based  on  the  assumption  that  the  gases  main- 
tain a  uniform  temperature  throughout  their  ascent  through  the 
shaft,  but  this  is  not  true  in  practice,  for  as  they  travel  farther 
away  from  the  boiler,  the  temperature  is  reduced,  thus  bringing 
the  density  of  them  nearer  that  of  the  outer  air.  This  will  detract 
from  their  drawing  power,  and  still  it  must  be  remembered  that 
as  the  temperature  is  lowered,  the  volume  is  reduced,  so  that 
one  tends  to  offset  the  other. 

As  already  mentioned,  some  men  dispute  this  theory,  and,  as 
evidence  in  their  favor,  point  to  the  fact  that  a  chimnev  will  draw 
when  there  is  no  fire  to  heal  the  air  in  it.  This  is  not  strange,  for 
in  many  cases  it  is  heated  by  natural  means,  which  answer  every 
purpose.  If  the  .sun  shines  on  an  iron  or  steel  stack,  the  internal 
air  is  warmed  more  than  the  outer,  and  draft  is  created.  Even 
when  the  sun  does  not  shine  on  it,  the  inside  of  the  shaft  is  not 
exposed  to  the  wind,  hence  it  may  be  much  warmer  that  the  wind 
that  blows  against  the  outside  of  it. 

Draft  does  not  exist  in  all  chimneys  when  cold,  for  I  have  had 
to  build  a  fire  at  the  base  of  the  shaft,  or  in  the  breechen  of  the 
boiler,  on  several  occasions  in  order  to  make  the  chimnev  carry 
off  the  smoke  of  a  fire  on  the  grate. 

It  is  not  a  difficult  matter  to  measure  the  draft  of  various  chim- 
neys, and  note  the  results,  taking  their  height  and  other  conditions 
into  consideration,  when  it  will  be  found  that  sometimes  a  high 
chimney  will  give  no  more  draft  than  a  lower  one  does  in  another 
locality,  but  in  all  such  cases  there  is  some  reason  tor  the  results; 
although  it  may  not  appear  on  the  surface.  A  few  years  ago 
much  was  written  concerning  the  great  advantage  of  having  a 
chimney  flue  larger  at  the  top  than  at  the  bottom,  and  apparently 
veiy  good  reasons  were  given  for  the  plan,  but  where  one  built  in 
this  way  did  give  good  results,  we  were  never  sure  that  some 
other  condition  was  not  responsible  for  the  desirable  condition  of 
affairs. 

I  never  knew  of  but  one  case  where  a  stack  that  was  larger  at 
the  top  than  at  the  bottom  was  taken  down  and  reversed. 
This  was  of  much  interest,  because  it  was  set  up  again  in  the  same 
locality,  and  the  same  boilers  were  used.  After  the  change,  there 
"was  not  enough  difference  to  be  perceptible  in  every  day  service, 
but  a  carefully  graduated  draft  gage  showed  a  slight  improvement 
with  the  small  end  of  stack  uppermost.  As  already  observed,  the 
ascending  gases  become  cooler,  and  hence  are  reduced  in  volume, 
and  therefore  there  is  no  logical  reason  for  the  top  being  the 
largest. 

It  is  important  that  we  know  the  amount  of  coal  that  it  is  possible 
to  burn  in  one  hour  on  each  square  foot  of  grate  surface,  and  for 
making  this  calculation  Prof.  Thurston  gives  the  following  rule  : 
Multiply  the  square  root  of  the  height  by  two  and  ^.ublract  one 
from  the  product.      In  this  case  it  is  23  pounds. 

Now  I  have  no  doubt  that  this  rule  is  correct,  for  it  is  based  on 
the  results  of  experiments  made,  and  it  can  be,  and  is  done  in 
everv  day  practice,  but  it  results  in  a  lower  efficiency  than  can  be 
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secured  hv  a  slower  rate  of  of  combustion,  and  wliere  this  rule  is 
appHed  to  lower  cliinmeys  with  feebler  draft,  in  order  to  biu'u  the 
coal  it  calls  for,  it  heconics  necessary  to  "break  the  tire  up  at 
short  intervals,  where  bitmninous  coal  is  used,  and  e\  ei"\'  titue  this 
is  done  some  of  the  ^ood  material  is  lost  through  the  grates,  and 
there  is  no  help  for  it.  When  anthracite  coal  is  used,  the  fires 
must  be  cleaned  often,  which  results  in  a  direct  loss. 

If  a  mechanical  engineer  should  design  a  plant  with  the  expect- 
ation of  burning  this  amount  of  coal  for  ordinary  service,  it  would 
be  a  great  mistake,  i  would  retluce  it  b\-  40,,  making  it  13.8 
pounds,  as  that  is  the  most  that  should  ever  be  buriied,  and  when 
the  load  is  lighter  (as  it  varies  in  almost  every  plant),  the  amount 
would  be  less.  Still,  this  would  admit  of  an  increase  for  short 
periods  without  serious  detriment.  It  is  prc)per  to  make  the  area 
of  a  chimney  large  enough  to  burn  the  ma.ximum  amount  oi'  coal 
that  can  be  used  on  the  grate,  and  then  it  can  easily  dispose  of 
the  smoke  and  gases  resulting  from  any  smaller  quantity.  This 
makes  it  necessary  to  know  the  niunber  oi'  square  feet  of  grate 
surface,  and  for  illustration  it  is  assumed  that  there  are  three 
boilers,  each  having  30  square  feet  oi'  grate  surface.  We  then 
have  90  square  feet,  and  23  pounds  for  each,  or  2,070  pounds  per 
hour  as  the  maximum  quantity  that  can  be  burned. 

The  area  of  chimney  in  square  feet  is  found  by  di\  iding  the 
pounds  of  coal  burned  per  hour  by  the  square  root  of  the  height, 
multiplied  by  12.  In  this  case  it  is  2,070 -f  144=  '4'4  square  feet. 
The  diameter  of  a  round  flue  that  will  contain  this  area  is  found 
by  dividing  by^  •7854  and  extracting  the  square  root  oi  the 
quotient  ;  14.4-^.7854=  18.5,  the  square  root  of  which  is  4.3  feet. 
If  a  square  flue  is  wanted,  it  should  not  be  less  than  four  feet, 
because  the  corners  are  of  little  value,  for  the  friction  of  the  gases 
as  they  ascend  in  these  parts  is  excessive,  hence  the\'  ma\'  be 
ignored  in  a  case  like  this.  The  horse-power  of  boilers  that  mav 
be  operated  by  this  chimnev  can  be  determined  bv  dividing  the 
coal  burned  by  5,  and  2070-^5  =  414  horse-power. 

The  allowance  oi'  five  pounds  o\'  coal  i'or  a  horse-power  ma\'  be 
considered  excessive,  but  it  is  customary  to  make  this  allowance, 
in  order  to  be  on  the  safe  side.  Autoinalic  engines  require  less 
than  this  as  a  rule,  but  pumps  require  much  more. 

If  it  is  desired  to  calculate  the  required  area  of  flue  by  the  horse 
power  of  chimney,  it  may  be  done  en  the  same  basis,  by  dividing 
the  horse  power  by  .2  of  the  height.  Applying  it  here  shows  that 
the  area  is  414  -^(.2  144)=  14.4  square  feet.  It  is  much  belter, 
however,  to  calculate  directly  on  the  amount  of  coal  burned. 

I  am  convinced  that  some  reaaer  will  look  over  these  calcu- 
lations, and  then  find  one  or  more  chimnevs  that  are  not  as  large 
as  they  call  for,  so  that  a  text  will  be  afforded  for  another  sermon 
on  the  difference  between  theory  and  practice,  but  I  will  make 
such  investigations  unnecessary  by  saying  that  I  know  of  such 
cases  right  in  the  vicinity  of  where  this  is  written,  but  they  prove 
nothing  against  theory.  If  it  could  be  proved  that  the  best  results 
are  secured  where  such  monstrosities  are  in  use,  then  theory  would 
have  to  be  discounted,  but  as  this  is  not  done  it  will  have  to  stand 
approved.  I  will  mention  the  essential  features  of  a  case  with 
which  I  am  well  acquainted.  The  horizontal  flue  leading  from  a 
battery  of  boilers  to  a  chimney  is  of  the  right  size  to  suit  the 
capacity  of  the  steam  generators,  but  the  chimney  area  is  only  a 
trifle  more  than  one-third  of  the  flue  area.  This  plant  is  run  nearly 
every  working  day  in  the  year,  but  an  investigation  of  the  practi- 
cal results,  and  an  interview  with  the  engineer  in  charge,  would 
convince  the  most  skeptical  that  there  is  chance  for  much  improve- 
ment. 

In  another  case  the  brick  chimney  of  a  small  plant  did  not  gi\"e 
satisfaction  and  the  owner  put  an  iron  cap  on  the  top  of  it  in 
which  was  a  hole  smaller  than  the  conditions  called  for,  and  over 
this  was  erected  an  iron  stack,  which  showed  that  the  designer 
believed  in  having  it  high  enough,  but  cared  nothing  for  the  area. 
A  certain  class  of  objectors  claim  that  it  is  not  necessary  to  have 
a  strong  draft  because  the  damper  regulator  is  shut  for  a  portion 
of  the  time,  so  it  is  just  as  well  to  have  less  draft,  and  let  the 
damper  be  open  for  a  greater  portion  of  thi'  time.  This  is  a  mis- 
taken idea,  for  the  fire  should  bum  briskly  while  the  draft  is  on, 
and  when  the  required  steam  pressure  is  secured,  it  should  be  shut 
off  until  the  pressure  is  slightly  reduced.  A  good  damper  regu- 
lator will  attend  to  this  duty  in  a  perfect  manner.  The  philosophy 
of  this  is  that  while  the  draft  is  strong  the  combustion  is  more  com- 
plete than  when  it  is  feeble.  Another  reason  is  that  under  these 
conditions  much  of  the  soot  is  swept  through  the  tubes,  instead  of 
being  left  in  them  ;  consequently  the  boiler  gives  better  results 
from  the  fuel  burned  under  it. 

In  some  cases  it  may  be  convenient  to  know  the  power  of  a  cer- 
tain chimney  to  burn  coal,  as  for  instance  where  an  old  chimney 


is  to  be  used  for  a  new  plant  of  boilers,  or  where  a  new  chimney  . 
of  a  given  size  may  be  desired.  This  may  be  determined  by  multi- 
plying the  area  in  square  feet  by  12  and  the  product  by  the  square 
root  of  the  height.  Suppose  that  a  chimney  is  120  teet  high  with 
,1  round  flue  five  feet  in  diameter.  The  area  is  19.6  square  feet, 
and  the  square  root  of  height  is  11.  Then  19.6  •  12  ■  11  =  2i;87 
(lounds  per  hour. 

.According  to  a  rule  already  explained,  a  chimnev  120  feet  high 
will  burn  21  pounds  of  coal  per  hour  on  each  square  foot  of  grate. 
By  dividing  the  total  weight  burned,  by  the  latter,  we  find  that 
the  chimney  will  furnish  draft  for  2587  -^  21  =  123  square  feet  of 
grate,  and  for  four  boilers  it  will  be  31  square  feet  for  each. 

I  have  noticed  that  in  several  cases  where  chimneys  have  not 
given  satisfaction,  they  have  been  built  higher  in  order  to  increase 
their  capacity.  This  is  good  practice,  but  I  wish  to  call  attention 
to  the  fact  that  while  the  force  of  the  draft  increases  directlv  as 
the  height  is  increased,  its  capacity  for  burning  coal  increases 
only  as  the  square  root  of  the  height.  This  is  an  important  point, 
for  if  if  is  not  understood,  disappointment  may  result,  where  an  addi- 
tion is  built  on  to  a  chimney.  If  a  chimney  80  feet  high  does  not 
give  sufficient  draft,  and  it  is  possible  to  build  it  80  feet  higher,  the 
force  or  intensity  of  the  draft  should  be  very  nearh'  doubled. 

To  conclude  that  it  will  be  possible  to  burn  double  that  amount 
of  coal  with  it,  would  be  a  great  mistake.  Each  pound  of  coal 
requires  a  certain  amount  of  air  for  its  combustion,  and  the 
amount  passing  into  the  furnace  of  a  boiler  will,  of  course,  depend 
upon  the  rate  at  which  it  travels.  Now  the  intensity  of  the  draft 
denotes  the  pressure  that  is  forcing  air  into  the  ash  pit  and  up 
through  the  grates,  but  if  this  force  is  multiplied  hv  two,  the 
speed  will  be  increased  as  the  square  root  of  two,  which  is  1.44. 
It  follows  as  a  natural  consequence  that  if  it  is  necessary  to 
double  the  amount  of  coal  burned,  the  height  of  chimneys  must 
be  multiplied  by  four,  and  if  great  exactness  is  desired,  enough 
more  must  be  added  to  overcome  the  friction  of  the  increased 
length  ot  shaft. 

.A  few  years  ago,  if  I  had  been  called  upon  to  decide  whether 
to  use  a  brick  chimney  or  an  iron  stack,  I  should  have  favored 
the  brick  structure  without  hesitation,  because  iron  stacks  were 
provtng  failures  after  a  few  years  of  service,  while  bricks  and 
mortar  were  not  ruined  by  the  different  kinds  of  gases  traveling 
upward,  and  were  affected  little  by  the  rain  travelling  downward, 
while  a  coat  of  paint  every  year  or  two   was  not  neeessarv. 

Conditions  are  somewhat  different  now,  for  steel  has  replaced 
iron,  proving  much  more  durable,  while  improved  methods  have 
made  it  possible  to  erect  these  stacks  and  keep  them  in  place 
during  heavy  gales  without  guys  of  any  kind,  so  that  as  far  as 
present  experience  will  warrant  an  opinion,  the  two  kinds  are 
about  on  a   par. 

Before  closing  this  article  I  wish  to  correct  a  mistaken  idea 
that  is  often  expressed  by  thoughtless  people  concerning  the  cause 
of  a  poor  draft  on  some  days  where  it  is  usually  very  good.  When- 
ever the  smoke  curls  lazily  out  of  the  chimney,  and  then  seems  in- 
clined to  come  down  to  the  ground  instead  of  going  into  clouds, 
the  remark  is  made  that  the  draft  is  poor  because  the  air  is  "heavy." 
If  this  is  disputed,  attention  is  called  to  the  fact  that  the  smoke 
comes  downward,  as  truth  of  the  proof  of  it. 

The  foregoing  calculations  concerning  chimney  draft  were 
made  with  the  assumption  that  the  barometer  stood  at  a  certain 
given  point  and  that  the  density  of  the  air  would  correspond. 
If  the  barometer  shows  that  the  air  is  indeed  heavier  than  the 
standard  taken,  thi-  dilference  between  the  density  of  the  air  and 
of  the  gases  will  be  greater,  hence  the  draft  will  be  strcinger  and 
not  weaker.  On  the  other  hand,  if  the  barometer  shows  the  air  to 
be  lighter,  the  comparative  density  will  be  less,  and  as  a  natural 
consequence  the  draft  may  be  less,  in  direct  contradiction  to  the 
popular  expression. 


ENGINEERS'  AT-HOME. 
The  At-Home  of  Toronto  No.  i,  C.  A.  S.  E.,  which  was  held 
in  the  Confederation  Life  Building  on  the  evening  of  February 
14th,  was  characterized  by  the  same  large  measure  of  success 
which  is  common  to  similar  events  of  this  association.  The  large 
hall  was  appropriately  decorated.  Mr.  James  Huggett  presided 
at  an  excellent  musicale,  at  which  the  contributors  were  Miss 
Coutts  and  Messrs.  Maguire,  Gillogly,  Smith  and  others,  Miss 
McKay  being  the  accompanist.  Dancing  followed,  and  was 
apparently  thoroughly  enjoyed.  A  splendid  supper  was  furnished 
by  Caterer  Jacques.  The  committee  in  charge  of  the  entertain- 
ment comprised  Messrs.  C.  Moseley.  president,  J.  W.  Marr, 
secretary,  A.  J.  Butcher,  A.  M.  Wickens,  E.  J.  Philip,  Jas. 
Bannam,  G.  C.  Mooring,  N.  Kuhlman,  S.  Thompson. 


46 


THE  CANADIAN    ELECTRICAL  1NEW5 


ELE.CTRIC  R/VILW/VV  D^P/VFfT/VlElNT. 


MR.    DUNCAN    McDONALD. 

Many  persons  identified  with  street  railway  matters 
will  recognize  in  the  accompanying  portrait  the  features 
of  Mr.  Duncan  McDonald,  late  superintendent  for 
the  Montreal  Street  Railway  Company,  who  recently 
went  to  Paris,  France,  to  become  general  manager  of 
the  Compagnie  Generale  de  Traction.  Mr.  McDonald 
had  been  connected  with  the  Montreal  Street  Railway 
for  over  twenty  years,  and  is  well  known  to  the  street 
railway  fraternity.  Before  leaving  Montreal  he  was 
tendered  a  banquet  by  the  officials  of  the  compa^y  and 
presented  with  an  illuminated  address  and  a  well  filled 
purse  by  the  employees  under  his  superintendence. 

Mr.  McDonald  states  that  in  P'rance  electricity 
as  a  motive  power  is  yet  in  its  infancy.  A  number  of 
electric  lines  have  been  constructed  in  Paris,  but  so  far 
few  of  them  have  been  operated;  they  use  what  is  known 
as  the  diatto  compact  system. 

Mr.  McDonald  will  have  associated  with  him  in  his 
new  field  Mr.  Nelson  Grayburn,  formerly  electrical 
engineer  for  the  Montreal  Street  Railway  Company,  but 
latterly  superintendent  of  rolling  stock  with  the  Corpora- 


tion Tramways,  of  Glasgow,  Scotland.  These  gentle- 
men will  no  doubt  introduce  vast  improvements  to  the 
street  railway  system  of  the  French  capital. 


THE  ELECTRIC  STREET  RAILWAY  OF 
GEORGETOWN,  DEMERARA. 

To  Canadian  capitalists  is  due  the  credit  of  having  pro- 
vided modern  electric  street  railway  systems  for  the  cities 
of  Kingston,  Jamaica,  and  Georgetown,  Demerara.  The 
prime  mover  in  these  undertakings  was  Mr.  W.  B. 
Chapman,  of  Montreal.  In  a  recent  issue  of  the  Street 
Railway  Review  some  interesting  particulars  are  given 
by  Messrs.  N.  Swan  and  N.  S.  Rankin  regarding  the 
construction  of  the  system  at  Georgetown,  British 
Guiana,  a  city  with  a  population  of  60,000. 

In  the  summer  of  1899  Mr.  Chapman  was  successlul 
in  securing  the  necessary  franchise,  which  was  immedi- 
ately financed  by  a  Canadian  Company,  with  Sir  William 
Van  Home  at  its  head.  The  Georgetown  Tramway 
Company  and  the  British  Guiana  Electric  and  Power 
Company  were  purchased  and  united  under  the  style  of 
the  Demerara  Electric  Company,  Limited.  Amongst 
its  officers  are  Sir  William  Van  Home,  B.  F.  Pearson, 
of  Halifax,  and  W.  B.  Chapman  and  Ernest  Alexander, 
of  Montreal,  the  last-named  gentleman  being  secretary 
of  the  company. 


The  construction  of  the  road  was  c;irried  out  under 
tne  superintendence  of  the  late  Frank  P.  Btothers,  who 
was  manager  of  construction  for  the  Kingston,  Jamaica, 
electric  road.  Many  difl5culties  of  construction  were 
encountered,  such  as  the  intense  heat  and  glare  of  the 
sun,  the  slow  and  uncertain  arrival  of  goods,  and  heavy 
tropical  rains  and  storms.  At  one  time  during  the  con- 
struction there  was  not  one  period  of  twenty-four  hours 
passed  in  ninety-two  days  that  some  time  rain  did  not  fall ; 
and  before  resuming  work  after  a  cessation  of  rain  it  was 
necessary  to  bale  the  water  out  of  the  trenches  which 
had  alread}'  been  cut  and  prepared  for  receiving  the 
rails. 

Nearly  everything  for  construction  purposes  had  to  be 
imported  into  the  colony,  and  the  failure  of  contractors 
to  ship  materials  on  specified  dates  greatly  hampered 
the  rapidity  of  construction. 

The  system  consists  of  10.2  miles  of  track.  A  62-lb. 
steel  T  rail  was  used,  with  girder  rails  at  curves  and 
switches.  Both  straight  track  and  special  work  were 
supplied  from  the  United  States.  The  rails  are  set  on 
concrete  stringers  22  in.  wide  by  10  in.  deep,  with  steel 
ties  10  ft.  apart. 

The  overhead  construction  is  single  No.  o  copper,  with 
Heckla  bronze  insulation  as  supplied  by  the  Albert  &  J. 
M.  Anderson  Co.  Iron  tubular  poles  set  in  concrete 
support  the  feeder  and  trolley  wires,  and  as  the  company 
controls  both  the  private  and  public  lighting  of  the  city, 
these  wires  are  also  being  transferred  to  the  iron  poles, 
and  the  old  wooden  ones  removed.  Both  bracket  and 
span  wire  is  used  in  different  portions  of  the  city.  Mr. 
J.  W.  Morris,  of  St  John,  N.  B. ,  who  has  had  a  large  ex- 
perience in  Canadian  and  American  cities,  as  well  as  in 
the  tropics,  had  entire  control  of  this  branch  of  the 
work. 

The  company  commenced  to  operate  with  14  open  cars 
made  by  the  St.  Louis  Car  Company.  These  are  8-bench 
cars  with  reversible  seats,  monitor  top  and  bonnets,  end 
bulkheads  vi-ith  glazed  sash  and  double  thick  glass,  re- 
volving signs,  etc.  They  are  handsomely  painted  and 
decorated,  and  are  fitted  with  Providence  fenders.  The 
electrical  equipment  consists  of  a  Westinghouse  No. 
1 2 A,  30  h.  p.,  500-volt,  slow-speed  single  motor,  with 
G.  E.  controller  R-17.  As  there  is  hardly  a  grade  in 
the  whole  city,  cars  should  be  operated  at  a  very  small 
cost. 

The  existing  car  sheds,  with  alterations  and  additions, 
have  been  transformed  into  first-rate  car  barns.  In 
accordance  with  the  style  of  building  most  in  vogue  in 
the  tropics,  they  are  open,  and  have  a  capacity  of  16  cars. 
Four  tracks  run  into  the  shed,  which  has  also  pits  and 
machine  shop.  There  is  additional  space  for  three  other 
tracks  when  required.  A  part  of  this  building  is  devoted 
to  storerooms.  Outside  are  three  tracks  on  which  cars 
can  be  run  on  emergency,  or  stored  there  at  will. 

The  power  station,  which  has  been  built  tor  some  years 
and  was  originally  the  property  of  the  British  Guiana 
Electric  Light  &  Power  Co.,  has  been  thoroughly  over- 
hauled and  reconstructed  by  the  present  company,  which 
has  also  put  in  two  additional  engines  and  generators 
for  railway  work  and  the  supplying  of  power.  The 
franchise  of  the  company  gives  it  the  exclusive  right  to 
make  and  supply  electricity  for  the  term  of  thirty  years, 
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with  renewal  features  wliieh  make  it  praetieally  per- 
petual. The  original  station  comprised  a  dupHeate 
phuit  for  lii,'-htini^'  purposes,  consistini,"-  of  two  \ertical 
and  three  liorozontal  eni^^ines  giving'  a  power  supplv  ot 
about  800  h.  p.  These  have  batteries  of  Babock  &  Wil- 
cox and  Stirling  boilers,  which  are  also  in  duplicate, 
and  suffice  to  supply  steam  for  the  two  new  engines 
installed. 

These  new  engines  were  supplied  by  the  Rohb  Engi- 
neering Company,  of  .\mherst,  \.  S.,  and  comprise  one 
200  h.  p.  direct-connected,  tandem-compound  engine 
and  one  200  h.  p.  belt-connected,  tandem-compoimd 
engine.  The  two  latter  engines  and  generators  suflice 
also  to  form  a  duplicate  plant  for  railwa)'  purposes.  It 
is  the  intention  of  the  compan\'  later  on  to  extend  the 
lines  into  the  suburban  districts,  which  are  thickly  popu- 
lated and  give  promise  of  good  traffic. 


THE  NELSON  ELECTRIC  RAILWAY. 

Within  the  past  year  the  Nelson  Electric  Tramway 
Company,  an  English  company  organized  b)- Mr.  W.  H. 
Drummond,  obtained  a  charter  from  the  city  of  Nelson, 
B.  C,  to  operate  an  electric  railway.  Up  to  the  present 
about  three  miles  of  road  have  been  completed,  but  we 
are  told  by  the  Journal  of  Electricity  that  it  will  probably 
be  extended  to  some  of  the  suburban  mining  camps. 
There  are  three  cars,  each  equipped  with  four  G.  E. 
1000  motors,  contrc)llers  and  brakes.  The  grades  are 
very  heavy,  maximum  17  per  cent.,  and  the  cars,  especi- 
ally on  Sunday,  are  g^enerally  heavil)-  loaded.  After 
considering  the  cjuestion  of  motive  power,  the  companv 
finally  concluded  to  give  the  West  Kootenay  Power  and 
Light  Companv,  of  Rossland,  the  contract  for  supplying 
500  horse  power,  to  be  transmitted  electricalh'  from  the 
generating  station  at  Bonnington  Falls,  on  the  Kootena\- 
River,  a  distance  of  12  miles  from  Nelscm. 

The  West  Kootenay  Power  and  Light  Company's 
sub-station  in  Nelson  closely  resembles  the  one  in  Ross- 
land,  as  does  also  the  Nelson  pole  line,  but  the  latter 
was  not  roofed  as  was  the  Rossland  transmission  pole 
line.  The  two  lines  are  of  No.  8  B.  &  S.  hard-drawn  wire, 
and  supported  throughout  on  porcelain  triple  petticoat 
insulators  of  Redland's  type.  The  lines  pass  through  the 
end  of  the  sub-station,  where  the  usual  equipment  of 
choke  coils  and  lightning  arresters  is  placed,  to  a  high- 
tension  switch-board  consisting  of  two  blue  Vermont 
marble  panels,  each  mounted  with  a  double-throw,  quick- 
break  switch,  and  containing  the  usual  facilities  to  afford 
safety  and  celerity  in  the  handling  of  both  the  lines  and 
banks  of  transformers.  P'or  instance,  both  lines  can  be 
fed  into  the  same  transformer,  or,  to  make  still  better 
regulation,  one  bank  of  transformers  can  be  fed  from 
one  line  for  the  railway  load,  leaving  the  other  line  and 
bank  of  transformers  for  the  lighting  load.  The  latter 
are  of  the  usual  air-blast  type.  The  primaries  take 
either  g,6oo  or  16,000  volts,  according  to  whether  con- 
nected in  delta  or  in  star,  while  the  secondaries  deliver 
2,200  volts. 

The  three-phase  current  at  2,200  volts  is  led  direct 
through  the  low-tension  switchboard  to  a  Canadian 
General  Electric  revolving  field  350-kilowatt  synchronous 
motor,  the  designation  of  which  is  "A.  T.  18,  350,  400, 
2200,  and  vv'hich  is  directly  connected  to  a  325  kilowatt 
direct  current  generator  on  the  same  base.  The  desig- 
nation of  the  latter  is  "  M.  P.  6,  325,  400,  550." 
This   generator  furnishes    direct  current    to     the    rail- 


way. The  switchboard  at  present  is  a  three-panel 
one.  The  railway  generator  panel  is  of  the  customary 
type,  with  a  large  Weston  station  voltmeter  swung  to 
the  side,  and  is  provided  with  a  magnetic  blow-out  cir- 
cuit-breaker at  the  top  of  the  panel. 

The  synchronous  motor  panel  is  similar  to  the  machine 
panels  at  the  main  plant,  being  equipped  with  a  Thomson 
alternating-  voltmeter  and  three  ammeters,  oil-break 
switch,  "  1.  T.   I'"."  circuit-breaker  and  field  rheostat. 

The  thiid  panel  is  one  on  which  is  mounted  a  syn- 
chronizing device,  exciter  ammeter,  field  rheostat,  and 
a  special  switch  for  the  30-horse  power  starting  motor, 
which  is  located  on  the  base  of  the  motor  generator,  set 
and  connected  by  a  gear  and  clutch  to  the  main  shaft. 
This  starting  de\ice  has  pro\"ed  \er\'  successful. 

All  track  through  the  city  is  laid  with  72-lb.  T  rails  on 
cedar  ties.  The  rail  joints  are  bounded  with  000  rail 
bonds,  and  cross-bonded  at  frequent  intervals.  .■\11 
poles  are  of  cedar,  overhead  construction  being  sup- 
ported by  G.  E.  apparatus.  The  trolley  wire  is  No.  o, 
fed  at  frequent  intervals  from  a  No.  00  feeder. 


ELECTRIC  RAILWAY  ADVANCEMENT. 

One  of  the  most  interesting  phases  of  the  almost 
phenomenal  increase  of  electric  street  railway  mileage  in 
thi>  country,  has  been  the  corresponding  increase  in  the 
amount  of  riding  solely  for  pleasure,  or  as  it  might  be 
called,  the  artificial  traffic.  Not  over  two  or  three  years 
ago  it  was  an  open  question,  says  the  Street  Railway 
Review,  whether  street  railway  companies  could  profit- 
ably invest  money  in  parks  and  amusement  attractions, 
whereas  to-day  there  is  hardly  a  road  in  the  land  that 
does  not  own,  or  at  least  is  interested  in  a  park  re.sort 
of  some  kind.  In  a  number  of  cities,  as  at  Brooklyn, 
Cleveland,  Toronto,  and  others,  this  feature  has  de- 
veloped to  such  proportions  that  it  is  found  a.dvantageous 
to  appoint  a  separate  official,  known  as  the  outing  or 
excursion  manager,  to  relieve  the  general  manager  of 
the  details  of  caring  for  and  encouraging  pleasure  rid- 
ing. This  is  a  point  worthy  of  consideration.  The 
right  man  g'i\ing  his  entire  time  to  this  one  de- 
partment should  have  no  difficulty  in  increasing-  the  re- 
ceipts of  the  road  by  a  sufficient  amount  to  considerably 
more  than  pay  the  extra  expenses,  including  his  own 
salarv. 


THE  NIAGARA,  ST.  CATHARINES  AND 
TORONTO  ELECTRIC  RAILWAY. 

The  Niagara,  St.  Catharines  &  Toronto  Railway  Com- 
pany are  building  an  electric  railway  on  the  Canadian 
side  of  the  Niagara  river,  to  work  in  conjimction  with 
the  International  Traction  Compan)-.  The  company 
purchased  the  franchise  of  the  Niagara  Central  Railway 
Company  between  Niagara  Falls  and  St.  Catharines,  as 
well  as  the  Niagara  Falls  road  between  that  town  and 
Niagara  Falls  South.  It  is  also  proposed  to  build  a 
line  to  Hamilton,  and  possibly  to  Toronto. 

The  line  between  Niagara  Falls  and  St.  Catharines 
is  now  being  operated.  Six  cars,  each  fifty  feet  long, 
divided  into  smoking,  baggage  and  passenger  compart- 
ments, are  in  c^peration.  These  cars  are  said  to  contain 
more  glass  than  any  other  car  ever  constructed  ;  the 
windows  are  large,  and  all  the  petitions  are  of  glass. 
It  is  reported  that  a  speed  of  seventy  miles  an  hour  can 
be  maintained  on  the  line.  The  stockholders  in  the 
company  include  Messrs.  Robt.  Jaffray  and  S.  H.  Blake, 
of  Toronto,  H.  H.  Herbert,  of  New  York,  and  Addison 
B.  Colvin,  of  Glen  Falls,  N.  Y. 
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TELEGRAPH  a""  TELEPHONE 

AN  HOUR  WITH  THE  HELLO  GIRL. 

Number. 

Busy. 

Hello  ! 

It  is  a  busy  hour,  and  the  Central  Telephone  Office  of 
the  city  of  Toronto  is  eyes  front,  with  mouth  close  to 
the  receiver.  I  see  few  faces,  but  scores  of  bunches  of 
back  hair — golden,  brown,  or  black — all  artistically 
arranged  ;  a  strange  subdued  sound  of  many  voices  ;  a 
murmuring  as  of  the  wind  whispering  in  the  trees,  mak- 
ing music  with  the  leaves. 

Here  is  where  a  great  city  is   doing  much  of  its  busi- 


What  tales  of  love  have  been  whispered  through  this 
room  ;  what  of  future  happiness  !  What  meetings  have 
been  arranged  through  this  room  ;  what  tender  mes- 
sages ;  what  grim  messages  ;  what  hurried  calls  !  What 
of  natural  ;  what  of  supernatural  ;  what  of  life,  of  death 
— what  has  it  not  heard,  this  murmuring  room  ?  What 
its  secrets  ! 

But  its  voice  is  close,  as  close  as  the  grave. 
Tell  me  some  of  your  hidden  mysteries.      They  would 
make  sudden  proof  that  truth  is  stranger  than  fiction. 
Vou  refuse  ! 

Perhaps  well  so.  You  carry  the  great  unknown  of 
Toronto  in  these  wires  in  these  receivers,  in  the  coils 
upon  coils  of  wire,  in  the  great  jars  in  the  basement  be- 
low. 

And  you — Electricity — you,  the  all-powerful  genius, 
who  presides  over  it  all  ;  you  who,  yet  invisible,  work 
as  I  watch  ;  you  even  now  are  quietly  and  mysteriously- 
bringing  thousands  together  in  a  twinkling.  You  hear 
a  number  called,  and  laugh  at  space.  Will  you  tell 
your  secret  ? 

You,  too,  refuse  ! 

Before  me  are  the  long-distance  girls.      1  bend  over  ; 
one  is  whispering  : 
"  Hello,  Chicago  !  " 

And  Chicago  whispers  back  :   "  Hello,  Toronto  !  " 
Thus  a  modern  miracle  is  performed. 
A  husband  in    Montreal   is   telling   his   wife    in    Bloor 
street  : 

"  I'll  be  home  on  Saturday  morning."  And  she  sends 
him  a  kiss  in  a  jefF.      He  receives  it  in  the  ear. 

Another  miracle.  And  yet  the  world  takes  it  all  as  a 
matter  of  course. 

Little  red  lights  flit  above  the  girls,  sometimes  glow- 
ing like  fireflies,  then   again  dying  into   darkness.      The 
guide  explains  that  when  a  girl  leaves  a  call  unanswered 
the  light  burns,  but  when  her  connections  are  made  the 
light  dies  out. 
"Hello!" 
"  Number  ?  " 
"Busy  !" 
"  Yes,  it  is  busy." 
"  Oh  !  you  did  not  ring." 
"  No,  you  didn't  call  me." 
"  Don't  ring  so  hard.      I  heard  you." 
"  Drop  5  cents  in  and  push  the  button." 
And  so  it  ran  in  ceaseless  rhythm. 
The  inquiry  office  consisted  of  two  wise  looking  girls, 
whom  the  public  of  Toronto  daily  deluge  with  questions, 


w  ho  carry  thousands  of  facts,  figures,  and  numbers  in 
their  heads,  on  their  fingers'  end  ;  who  are  the  Solomons, 
the  Daniel  Websters,  of  the  room  and  their  world. 

We  went  down  to  No.  looo,  the  "trouble  department." 
As  I  went  in  a  man  said  : 

"  Who  are  you  ?  " 

I  started  to  tell  him,  but  he  was  talking  to  a  fellow  in 
the  West  End,  who  was  registering  a  kick. 

Toronto's  Central  Telephone  Office  is  a  great  sight  in 
a  busy  hour. 

Charlie  Churner,  in  The  Star. 


METHOD  OF  RAISING  AND  REPAIRING 
A  CABLE. 

So.ME  time  ago  the  Great  Northwestern  Telegraph 
Company's  cable  between  Kingston  and  Wolfe  Island 
failed.  Recently  Mr.  A.  B.  Smith,  superintendent 
of  construction,  undertook  to  raise  the  cable  for  the 
purpose  of  locating  the  defect.  This  cable  was  laid 
about  35  years  ago.  It  is  steel  armoured  and  is  about 
g,ooo  feet  in  length.  Owing  to  its  stiffness,  the  usual 
method  of  raising  and  coiling  on  the  deck  of  a  steamer 
could  not  be  followed.  The  plan  adoped  was  to  raise 
the  end  of  the  cable  at  Kingston  and  fasten  it  securely 
on  shore.  Then  the  raised  portion  was  thrown  across 
the  bow,  along  the  side  of  the  deck,  and  over  the  stern 
of  a  wrecking  tug,  the  bow  of  which  faced  the  shore. 
The  tug  was  then  slowly  backed  up  along  the  route  of  the 
cable,  the  cable  being  thus  gradually  raised  and  care- 
fully examined  along  its  entire  length.  About  midway 
the  cable  was  cut  and  the  remaining  portion  tested,  but 
without  locating  the  defect.  The  portions  were  spliced 
together  again,  and  about  i,ooo  feet  from  the  opposite 
shore  the  cable  was  again  cut  and  tested,  but  the  defect 
could  not  be  located.  It  was  afterwards  discovered, 
however,  in  the  portion  of  the  cable  lying  in  a  trench  on 
the  land.  It  was  found  that  the  cable  had  been  flatten- 
ed and  the  insulation  badly  damaged.  This  has  now 
been  repaired,  and  the  cable  will  be  again  available  for 
use  when  required  as  a  part  of  the  system  of  communi- 
cation between  Canada  and  New  York  state. 


THE  BELL  TELEPHONE  COMPANY. 

Some  interesting  particulars  of  the  growth  of  the 
Bell  Telephone  Company's  system  in  Canada  are  con- 
tained in  the  annual  report  presented  at  the  annual 
meeting  held  in  Montreal  on  February  28th,  at  which  the 
president  of  the  company,  Mr.  C.  F.  Sise,  presided. 
The  company  owns  and  operates  343  exchanges  and 
494  agencies.  The  total  number  of  instruments  now 
earning  rental  is  38,360.  There  were  added  during  the 
year  3,437  subscribers.  Mr.  Sise,  in  referring  to  the 
pubic's  use  of  the  telephone,  said  that  from  carefully 
prepared  reports  covering  all  parts  of  the  Dominion  it 
was  found  that  each  instrument  was  used  on  an  average 
of  nine  times  each  day.  The  average  period  elapsing 
between  the  time  the  subscriber  rang  the  central  until 
he  had  the  desired    communication  was  eleven  seconds. 

The  long  distance  lines  now  owned  and  operated  by 
the  company  comprise  21,350  miles  of  wire  on  6,525 
miles  of  poles  ;  2,430  miles  of  wire  were  added  to  the 
system  during  last  year.  The  receipts  for  the  year 
were  $1,614,262.88  ;  expenditures,  $1,229,977.56, 
leaving  net  revenue  $384,285.32,  from  which  $371,304.- 
99  was  paid  in  dividends.  The  balance,  $12,980.33, 
added  to  the  balance  from  1899  of  $190,123.38,  totals 
$203,103.71.      Of    this    $32,898.64    was    carried  to  in- 
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surance  resei'\  e,  makint,'"  it  $100,000.  There  was 
carried  to  contingent  account  $46, 1 19.20,  and  written 
off  plant  and  patents  $50,000,  leaving  $74,085.87  car- 
ried forward  to  iqoi  ;  $190,000  of  5  per  cent,  bonds 
were  sold  during- the  year,  the  net  premium  on  which 
was  $18,775,  and  500  shares  of  stock  were  also  sold  at 
a  net  premium  of  $55, 105.80.  These  premiums,  aggre- 
gating $55,880,  have  been  carried  to  contingent  ac- 
count, which  with  the  addition  from  rexenues  now 
amounts  to  $900,000.  During  the  year  the  plant  and 
patent  account  was  increased  by  $858,578.94,  and,  less 
$50,000  written  off,  it  now  stands  at  $6,053,015.27. 
The  entire  capital  stock  ha\ing  now  been  issued,  and 
funds  for  construction  being  required,  the  shareholders 
at  a  special  meeting  held  December  5,  1900,  authorized 
application  to  parliament  tor  power  to  increase  the 
capital  from  $5,000,000  to  $10,000,000,  and  the  petition 
will  be  presented  in  due  course.  .4t  the  same  meeting 
the  directors  were  authorized  to  issue  $2,550,000  of 
bonds. 


METHOD  OF  PRESERVING  POLES. 

In  setting  telegraph  and  telephone  poles  tlie  earth 
should  be  removed  a  few  inches  from  the  poles  and  at  a 
depth  of  two  or  three  inches,  and  this  hole  should  then 
be  filled  with  tar  oil,  so  that  the  pole  is  tarred  just  above 
and  below  the  ground.  After  this  is  done  the  earth 
should  be  placed  back.  In  some  localities  the  Bell 
Telephone  and  Western  Union  companies,  using  large 
round  poles,  dig  narrow  channels  from  tw'O  to  three  feet 
deep  aroimd  the  poles  and  fill  the  channels  with  rock 
salt  for  surface  preservation. 


TELEPHONY  IN  GREAT  BRITAIN. 

The  National  Telephone  Company,  profiting  bx-  the 
experience  of  the  telephone  system  in  America,  particu- 
larly in  San  Francisco,  intends  to  extend  its  operations 
in  Great  Britain  in  a  way  that  will  bring  the  benefits  of 
telephone  communication  within  the  reach  of  a  much 
wider  circle  than  at  present.  The  companv  is  prepared 
to  fit  up  and  maintain  telephonic  instrimients  on  sub- 
scribers' premises  on  the  party-line  system.  The  cost 
of  service  is  collected  at  the  time  by  an  ingenious 
arrangement  on  the  penny-in-the-slot  system,  hence 
there  is  no  account  to  meet  monthly  or  quarterly,  as 
the  case  may  be,  and  all  liability  is  confined  to  the 
following  rates  :  Two  dollars  and  50  cents  a  month 
for  each  subscriber  on  a  two-party  line,  $2  on  a  four- 
party  line,  and  $1.25  on  an  eight-party  arrangement. 
Under  this  last  head  the  total  cost  works  out  at  $is 
per  annum. 

Owing  to  the  many  complaints  made  by  subscribers 
of  the  delays  in  getting  connection  with  places  in  the 
country,  the  National  Telephone  Company  has  com- 
municated with  the  postoffice  in  hope  of  remedy.  The 
response,  however,  is  to  the  effect  that  a  minimum  of 
20  minutes  must  always  elapse  before  any  reply  can  be 
made  as  to  when  a  call  for  a  telephone  district  outside 
the  metropolis  will  be  answered.  It  is  believed  that  an 
insufficiency  of  trunk  lines  and  a  lack  of  employees  are 
responsible  for  this  new  and  vexatious  regulation, 
which  is  certainly  not  a  hopeful  augury  for  the  coming 
postoffice  telephone  system. 


PERSONAL. 

.Mr.  Walter  While,  son  .M  I  Ion.  A.  J.  While,  of  llalilax,  X.  .S., 
has  been  ;ip[>ointetl  niaiiay;er  ol  the  S\'diie\"  Kleetrie  Li;<lit  L'oin- 
pan\',  of  .S\-diu'\',  t.".  F^. 

Riehard  Sliopland,  late  in  the  eniplo\-  of  tlie  London  Eleetrie 
L'oinpaiu",  has  aeeepted  Ihi'  position  of  chief  eni;"ineer  oi'  thi' 
Sandwicli,  Windsor  &  .Kniherstbury-  Street  Rail\va\'. 

Mr.  James  Milne,  who  has  been  in  Chicago  for  some  time  in 
connection  with  the  manatfement  of  the  Jones  Underfeed  Stoker 
Company,  has  returned  to  Toronto  and  will  assunu'  the  manag^e 
ment  of  the  Canadian  business  of  thtit  companw 

Mr.  Thos.  Proctor,  l.ate  city  electrician  at  Fort  William,  Ont., 
was  a  receni  visitor  to  the  office  of  The  Elkctrkai,  N'kws. 
After  an  experience  of  tweh'e  months  as  a  i'i\ic  emplo\ee,  Mr. 
Proctor  decided  to  i^ive  somebcid\'  else  a  chance,  and  ha*-  now 
i^one  to  fill  a  jiosition  in  X'ancoiiver,  H.  C. 

.Mr.  F.  I..  Wanklyn,  manager  of  the  Monlreal  Street  Railway, 
has  retnrned  from  Jamaica,  where,  as  chairman  of  the  board  of 
construction  of  the  West  India  Electric  Company,  he  maile  an 
inspection  of  the  company's  property.  .Mr.  WanUlyn  stales  that 
twent}'  three  miles  of  the  roai-1  are  in  operation,  and  he  fouiKl  the 
system  in  excellent  coiKliliini. 

Mr.  W.  T.  Bonner,  who  toy  some  years  has  been  g^eneral  man- 
ager in  Canada  for  Babcock  &  W'ilcox  Company,  of  London,  Eng- 
land, has  severed  his  connection  with  that  company,  to  engage  in 
business  i'or  himself.  During  Mr.  t^onner's  regime  the  business 
of  Habcock  iS:  Wilcox  in  Canada  grew  from  a  very  small  beginning 
to  krrge  projiortions.  We  wish  him  continued  suci'ess  in  his 
new  fiekl. 

Mr.  Harold  Eraser,  C.E.,  son  of  the  late  Hon.  C.E.  Eraser,  has 
been  selected  to  manage  the  electric  light  and  gas  plants  recent- 
ly taken  over  by  the  corporation  ol  Brockville,  Ont.  Mr.  Eraser 
graduated  from  McGill  College  as  an  electrical  and  civil  engineer, 
and  was  entered  for  a  post  graduate  course  when  he  enlisted  in 
the  first  t'ontingent  for  South  .Africa.  He  spent  a  short  time  in 
a  large  manufactory  of  electrical  apparatus  in  Plattslnirg. 

Mr.  O.  P.  St.  John,  inspector  of  the  Boiler  Inspection  lV  Insur- 
ance Co.;  of  Toronto,  rt'centU'  met  with  a  serious  .tccitU-nt  .at  the 
power  house  of  the  London  Electric  Company,  Lontlon,  Ont.  I\h-. 
.St.  John  had  inspected  one  o(  the  ne\y  water  tube  boilers,  and 
was  getting  out  of  the  boiler  when  he  accidentally  tell  to  the  floor, 
a  distance  of  about  twelve  feet,  striking  his  head  on  the  rough 
edge  of  the  brick  work,  inflicting  a  scalp  wound  which  required 
twenty  stitches,  and  breaking  3  ribs.  For  a  time  his  (.-onLlition 
was  considered  critical,  but  we  are  ]ileased  to  learn  that  he  is  now 
on  the  roatl  to  reco\er\'. 


MOONLIGHT  SCHEDULE  FOR  APRIL. 


The  shareholders  of  the  Sackville  FZlectric  Light  Company,  of 
Sackville,  N.  B.,  have  decided  to  enlarge  the  plant.  A  brick 
building  will  be  erected,  and  a  new  boiler  and  engine  installed. 


Day  of 
Month. 

Light. 

Extinguish. 

H.M. 

H.M. 

i  .  .  .  . 

3.00 

S.oo 

J    .  .  . 

No  Light. 

No  Light. 

3 

4 

S.  .  .  . 

P.M.      7.00 

p.  M.    9  45 

6 

"       7.00 

,,      10.40 

7.  .  .. 

;/           7.00 

«      ]  1 . 30 

a.  .. 

„     7.00 

,,       0.30 

9.... 

»       7.00 

"       I-I5 

10. . . . 

':       7.00 

//       2.00 

11.... 

7.00 

.A.M.      2.45 

12 ... . 

//        7.00 

"          3-30 

13  — 

»       7.00 

r,           4.00 

14  — 

"       7-"' 

4.30 

15  — 

„     7.10 

"            4-30 

16 

n            7.10 

"        4-3" 

17  ... 

„     7.10 

"        4-3" 

18 

»       7.10 

"        4-3° 

ig.... 

/.     7.10 

"        4-30 

20. . . . 

7.10 

"       4-3° 

21  ...  . 

7.20 

"       4-3° 

22.  .  .  . 

„     7.20 

"        4-,?o 

23.... 

,.    10.30 

"       4- 30 

24 ... . 

"     "-"S 

"       4-.^o 

25 ... . 

n        11.50 

"       4-30 

27.... 

„          0.30 

"       4-30 

28.... 

/»           1. 00 

"       4-3" 

29 .  .  . 

A.M.      1.30 

"       4- "5 

30 

,:          2.00 

"       4-15 

H.M. 
2.00 


7.00 

7-45 
S.30 
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TRADE  NOTES. 

A  very  attractive  calendar  has  been  issued  by  the  Syracuse 
Smelting-  Works,  of  Montreal.  In  the  centre  are  a  couple  of  lady 
cyclists  mounted  on  a  tandem  machine  coming  down  a  mouiilain 
side  on  a  bar  of  the  company's  babbit  metal.  Below  arc  llic 
words,  "Let   em  slide — it  is  frictionless." 

iVIr.  Robert  Watt,  who  has  been  the  travelling  representative 
in  northern  Ontario  for  the  Waterous  Engine  Works  Company, 
of  Brantford,  has  been  appointed  the  company's  Toronto  agent. 

The  Crows  Nest  Pass  Coal  Company  have  ordered  from  the 
Robb  Engineering  Company,  of.'imherst,  N.  S.,  a  250  horse-power 
engine  for  their  mine  at  Fernie,  B.  C.  This  is  the  second  engine  of 
this  size  supplied  them  within  a  few  months. 

Nearly  fifty  representatives  of  the  International  Correspondence 
Schools  visited  Scranton,  Pa.,  early  in  February  and  were  enter- 
tained by  the  schools.  Among  them  were  men  from  Portland, 
Me.,  to  Winnipeg,  Manitoba.  The  schools  have  300,000  students 
residing  in  all  parts  of  the  world,  and  as  instruction  is  carried  on 
by  mail  a  large  staff  of  instructors  and  correspondents  is  required 
at  the  home  office.  A  day  was  spent  by  the  visitors  inspecting  the 
school  buildings,  which  are  among  the  largest  and  finest  in  Scran- 
ton. Several  meetings  were  l-.eld  and  addresses  made  by  Mr.  T. 
J.  Foster,  president  of  the  schools,  and  by  a  number  of  the 
principals.  In  the  evening  a  banquet  was  given  at  the  Hotej 
Jermyn.  Almost  every  visitor  brought  a  letter  trom  a  student  with 
whom  he  was  personally  acquainted,  and  the  reading  of  these 
letters  telling  of  better  positions,  larger  salaries  and  other  benefits 
secured  by  students  as  a  result  of  their  studies,  was  a  glowing 
tribute  to  the  successful  methods  of  the  schools. 


TECHNICAL  EDUCATION  BY  MAIL. 

Ambitious  men  who  desire  to  obtain  better  positions  and  higher 
wages  should  carefully  investigate  the  free  scholarship  offer  made 
in  another  column  by  the  American  School  of  Correspondence, 
Boston,  Mass.  This  well-known  school,  situatedat  a  recognized 
industrial  and  educational  center,  has  among  its  instructors  men 
*ho  are  regular  teachers  in  several  of  the  great  technical  schools 
of  Boston,  and  has  unusual  advantages  for  teaching  the  theory  of 
trades  and  engineering  professions.  Their  free  scholarship  for 
engineering  and  mechanical  drawing  is  a  feature  which  should 
attract  attention.  Without  leaving  home  or  losing  time  from  his 
Degular  work,  ihe  student  pursues  a  thorough  course  of  study 
under  the  direction  of  able  instructors.  Papers  guiding  him  in  his 
work  are  prepared  and  delivered  to  him.  These  papers,  free 
from  the  technicality  that  usually  encumbers  text-books,  are  clear 
and  concise  in  language  and  much  superior  to  the  ordinary  text- 
books on  the  subjects  on  which  they  treat.  Besides  this,  special 
information  concerning  any  difficulties  which  mav  arise  in  Iheir 
course  is  furnished  to  the  students.  Altogether,  the  course  of 
study  outlined  is  exceedingly  attractive,  and  long  experience  has 
shown  that  no  other  method  so  fully  meets  the  requirements  for 
men  who  have  but  little  time  for  study  as  that  of  teaching  by  mail. 
Notice  the  school's  advertisement  on  another  page. 


The  fifty-fourth  annual  meeting  of  the  Montreal  Telegraph 
Company  was  held  in  Montreal  recent  I}'.  Avery  satisfactory  state- 
ment was  presented.  Mr.  Andrew  Allen  was  elected  president, 
and  Mr.  Hugh  A.  .Allen  vice-president. 


AN  OMISSION. 
Through  an  oversight,  the  name  of  llie  writer  of  the  letter  in 
our  February  number  under  the  caption  of  "One  ol  the  First 
Automobiles,  "  was  omitted.  The  name  of  Charles  Baillairge,  the 
well  known  architect  and  civil  engineer,  of  Quebec,  should  have 
been  attached  thereto.  The  full  measure  of  credit  is  due  the 
inventor  of  what  was  at  that  time  considered  a  most  novel  and 
interesting  piece  of  mechanism. 


William    Sleet  h, 
nursing  a  broken 


SPARKS. 

engineer    at    the    Rossin  House,    Toroii 


iirm,  the  result  of  a  fall  at  the  corner  of  King 
and  Simcoe  streets. 

The  Laval  Electric  &  Power  Company  has  been  incorporated, 
with  a  capital  of  $100,000.  W.  H.  Garth,  Eugene  S.  Manny, 
and  others  of  Montreal,  are  the  applicants. 

Alex.  McFarlane,  a  locomotive  engineer,  son  of  James  Mc- 
Farlane,  engineer  of  the  Hamilton  waterworks  pintiping  house, 
was  accidentally  killed  in  the  Chicago  and  Erie  railway  yards  at 
Chicago  by  being  struck  by  an  engine. 

The  Citizens  Light  &  Power  Company,  of  Montreal,  held  their 
annual  meeting  recently,  at  which  a  dividend  of  5  per  cent,  per 
annum  was  declared.  Officers  were  elected  as  follows  :  President 
W.  McLea  Walbank  ;  vice-president,  J.  H.  Burland  ;  secretary, 
Robert  Whyte. 

The  city  council  of  Halifax,  N.  S.,  h;ive  decided  to  establish  a 
municipal  electric  plant,  to  supply  municipal  and  commercial  light- 
ing, and  thus  to  enter  into  active  competition  with  the  Halifax 
Electric  Tramway  Company.  The  estimated  cost  of  a  suitable 
plant  is  $100,000.      A  site  has  been  selected  for  the  power  house. 

Mr.  A.  H.  Bruce,  C.  E.,  is  making  surveys  of  the  Chats  water 
power  at  Fitzroy  Harbor,  Ont.  Among  the  streams  which  add 
materially  to  the  Chats  power  are  the  Carp  river,  the  Bontiechere 
river,  and  three  or  four  othes  streams  running  east  into  the  harbor. 
Mr.  Louis  Simpson,  late  of  Valleyfield,  Que.,  is  one  of  the  parties 
interested  in  this  proposed  development. 

A  new  rotary  snow  plow  was  put  in  operation  this  winter  on  the 
Montreal  Street  Railway  system.  It  is  built  like  an  ordinary 
freight  car,  but  is  not  more  than  twenty  feet  in  length.  A  steel 
hood  is  attached  to  the  front  of  the  car,  and  in  this  revolve  two 
electric  fans  which  throw  the  snow  to  either  side  of  the  track  or 
to  one  side  only,  at  the  pleasure  of  the  operator. 

We  are  told  that  Prof.  V.  F.  Emerson,  of  Ottawa,  has  invented 
an  incandescent  oil  lamp  for  which  wonderful  results  are  claimed, 
such  as  the  operation  of  a  lamp  of  600  candle  power  at  a  cost  of 
one-tenth  of  a  cent  an  hour.  The  light  is  generated  entirely  from 
coal  oil,  and  it  is  claimed  that  the  expense  of  operating  the  new- 
light  will  not  exceed  the  cost  of  an  ordinary  carbon  in  an  arc 
electric  lamp. 

Judge  Brown,  of  the  United  States  Circuit  Court,  has  decided 
against  the  American  Bell  Telephone  Company  in  the  famous 
Berliner  patent  case.  The  suits  were  the  Bell  Telephone  Company 
against  the  National  Telephone  Manufacturing  Company  and 
others,  and  same  against  the  Century  Telephone  Company,  l^rought 
to  restrain  respondents  from  selling,  using  or  making  telephones 
or  teleponic  apparatus  with  the  microphone  attachment,  and  to 
account  to  the  Bell  Telephone  Company  for  past  use,  manufacture 
and  sales,  upon  the  ground  of  an  infringement  of  patent. 
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Neutralizes  Oils  in  Boiler    Prevents  Scale 

LORD'S  BOILER  COMPOUND 

I  carry  in  stock  half-barrels  and  barrels  of  the  numerous  formulas,    which    are    manufactured 

specially  for  various   waters,  and  if  you  are  troubled    with    boiler    scale    kindly    send    me    a 

sample  for  analysis,  and    I    will    quote  you   prices  on  Chemicals  which   are    certain    to    clean 

your  boilers  and  keep  them  clean. 


Engirveers'  Supplies 


L\ibrica.ting  Oils 


DAVID  SLEETH,  ^^^SaTJoXrT'''  MONTREAL 
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THE  SNOQUALMIE  FALLS  TRANSMISSION 
PLANT. 

Of  the  several  transmission  plants  in  operation  on 
the  Pacific  coast,  one  of  the  most  important  and  inter- 
esting is  that  of  the  Snoqualmie  Falls  Power  Company, 
located  in  the  state  of  Washing-ton — important  on  ac- 
count of  its  magnitude,  and  interesting  on  account  of 
its  several  novel  features  and  constructive  details,  the 
mrst  notable  being  the  subterranean  generating  station 
and  the  use  of  aluminum  wire  for  the  transmission  lines. 


The  height  of  the  falls  is  267  feet,  exceeding  the 
Niagara  Falls  b}-  100  feet.  About  one-quarter  of  a 
mile  above  the  falls  a  series  of  readings  were  taken, 
and  the  average  velocity  obtained  was  about  ten  feet 
per  second.  The  rock  at  the  falls  is  basaltic,  with  no 
regular  cleavage,  is  hard  and  non-absorbant,  and  ap- 
parently is  divided  into  great  ledges  by  seams.  These 
conditions  led  to  the  adoption  of  the  scheme  of  placing 
the  entire  generating  plant  in  an  underground  chamber, 
as  shown  bv  Fisj.     i,    thus    removing  the    necessity    of 


Fig.    I.— SlBTERRANKAN    CiENF.RATING    STATION,    TAII,    RaCK    TlNNKl,    AND    FaI.LS 


The  great  falls  of  the  Snoqualmie  river  are  situated 
twenty-five  miles  easterly  from  Seattle,  in  the  foothills 
of  the  Cascade  range.  From  a  heavily  timbered  water- 
shed of  about  600  square  miles  in  area  on  the  westerly 
slope  of  the  Cascade  mountains,  and  reaching  an  altitude 
of  over  8,000  feet,  flow  the  three  principal  tributaries  of 
Snoqualmie  river,  which  unite  about  three  miles  above 
the  falls,  forming  the  river  proper.  These  rivers  have 
their  origin  in  the  region  of  perpetual  snow  and  ice,  and 
are  fed  by  tributary  streams  which  also  originate  in  lofty 
regions  and  are  fed  by  means  of  the  snow  and  ice.  The 
maximum  flow  of  the  Snoqualmie  river  is  160,000  cubic 
foot  seconds,  and  the  minimum  flow  10,000.  The  river 
does  not  freeze,  so  that  floating  and  anchor  ice  are  un- 
known. Although  the  water  reaches  as  low  a  stage 
at  the  falls  as  30,000  horse  power,  a  uniform  flow  of 
100,000  horse-power  is  obtainable  throughout  the  year 
by  the  utilization  of  natural  storage  basins.  The  average 
rainfall  at  the  falls  is  about  90  inches  per  annum. 


having  a  long    flue  or  pipe    line,  as  is    usually  required. 

HVDR.M'LIC  DEVELOPMENT. 

The  water  is  taken  direct  from  the  river  into  the  intake, 
a  massive  concrete  and  steel  construction,  about  60  feet 
along  the  river.  It  is  built  upon  the  solid  rock  forma- 
tion of  the  river  bed,  with  walls  six  teet  deep  and 
twenty-five  feet  high.  To  keep  out  floating  logs 
and  trees  the  front  of  the  intake  is  protected  by  a  timber 
grating  supported  by  a  steel  girder  frame  built  into  the 
concrete.  The  forebay  thus  formed  is  divided  into  two 
headbays  separated  by  a  concrete  wall  six  feet  thick, 
both  equipped  with  a  massive  timber  bulkhead  and  head 
gate,  having  an  opening  8x12  feet,  through  which  the 
water  flows  to  the  penstocks.  The  active  headbay  is 
further  protected  by  a  screen  made  of  flat  steel  bars 
on  edge,  and  the  timber  grating  is  protected  from  float- 
ing logs  by  a  floating  fender  in  the  form  of  a  rudder 
boom  300  feet  long,  which  is  moored  above    the    intake 
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and  extends  past  it.  For  a  considerable  distance  up 
and  down  the  stream  the  river  banks  are  protected  by 
massive  timber  bulkheads  constructed  of  sawed  cedar 
12x12  inches  laid  horizontally. 

For  the  purpose  of  raising^  the  low-water  elevation  of 
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the  river  at  the  top  of  the    penstock    to    a   depth    of   a 

minimum  of  eight  feet,  a  dam    was    constructed    across 

the   river   about    200   feet    below    the  intake    and    200 

feet  above  the  crest  of  the  falls.      At    each    end    of   the 

dam  is  an  abutment  pier  eight  feet  square  and  five  feet 

in  height  above  the  crest  of  the  dam.      This  elevation  is 

also  that  of  the  lower  bulkhead,  which  below   the    dam 

is  continued  in  the  form  of  a 

heavy     concrete      retaining 

wall,  with  an  average  batter 

of    one-half  to   one.     Thus 

is   formed    a   spillway   over 

which  the  water  freely  flows 

whenever  it  exceeds  a  depth 

of  five  feet  over  the  crest  of 

the  dam,  and  allows  for  the 

discharge    of   flood    waters 

without   unduly  raising    the 

surface    of  the    river  above 

the  dam. 

THE    SLBTERR.ANE.^N    POWER 
HOLSE. 

About  300  feet  above  the 
falls  a  shaft  10  x  27  feet  was 
sunk  in  the  bed  of  the  river  on 
the  south  side,  descending 
270  feet  to  the  level  of  the  river 
below  the  falls.  While  this 
shaft  was  being  excavated, 
a  tunnel  1 2  feet  wide  and  24 
feet   high,  with    a  fall    of  2 

feet  in  its  entire  length,  was  drifted  in  from  the  face 
of  the  ledge  below  the  falls  to  an  intersection  with 
the  bottom  of  the  shaft,  a  distance  of  650  feet. 
Beginning  at  the  foot  of  the  shaft  and  extending 
over  and  along  the  tunnel,  a  chamber  200  feet  in 
length,  40  feet  wide  and  30  feet  high,  with  the  floor 
at  the  elevation  of  high  water  below  the  falls,  was  exca- 


vated out  of  the  solid  rock.  This  chamber  forms  the 
power  house  in  which  the  water  wheels  and  electric 
generators  have  been  installed.  The  tunnel  extends 
under  the  floor  of  the  chamber,  forming  a  tail-race,  with 
a  concrete  roof  five  feet  thick,  .\bout  700  incandescent 
lamps  are  used  to  light 
the  shaft,  chamber,  and 
tunnel. 

The  top  of  the  shaft  is 
divided  into  three  com- 
partments ;  the  two  end 
compartments  are  for  the 
penstocks,  while  the  cen- 
tre one  forms  a  shaft  8x10 
feet  for  the  hydraulic 
elevator  and  the  main 
cables  forming  the  out- 
going conductors,  and 
also  for  raising  and  low- 
ering machinery,  etc. 
The  penstock  and  receiver 
is  a  steel  pipe  7}^  feet  in 
diameter  and  250  feet  in 
length.  Reaching  the 
chamber,  it  connects  with 
a  horizontal  cylindrical 
receiver  which  rests  on  a 
rock  bench  in  the  north 
side  of  the  chamber,  12 
feet  above  the  floor.  The 
penstock  and  receiver  weigh  225  tons,  and  the  weight 
of  the  water  column  in  the  penstock  is  340  tons.  The 
receiver  is  10  feet  in  diameter  for  half  its  length  and 
eight  feet  for  the  remainder. 

THE    MAIN    HYDRAULIC    PLANT. 

The  main  generating  units  are     said  to  be  the  largest 


Fig. 


Elev.\tion  and  Section  of  Water  Motors. 

and  most  powerful  tangential  wheels  thus  far  attempted 
under  similar  head.  They  consist  of  four  units,  each 
developing  2,500  horse-power  and  being  direct  connected 
to  its  generator.  The  receiver  of  each  unit  has  four 
supply  openings,  which  are  controlled  by  individual 
double-screw  gate  valves  of  48  inches  inside  diameter  and 
weighing  23,000  pounds  each.     This  receiver    is    hori- 
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zontal,  and  the  openings  are  on  its  side  and  open  to- 
wards the  cavity.  Bolted  direct  to  the  gate  valve  is  an 
elbow  casting-,  48  inches  insid  edianieter,  that  directs  the 
water  directh   downward  into  the  distributing    receiver. 


Fig.  4. — One  ok  the  Doble  \V.\ter  Wheels. 

The  elbows  are  bolted  directly  to  the  flanged  opening  of 
the  distributing  receiver.  The  water  enters  the  distri- 
buting receiver  flowing  in  a  downward  direction,  and 
without  changing  this  general  direction  is  discharged 
from  the  six  openings  along  the  bottom  into  the  six 
multiple  nozzles  that 
direct  and  regulate  the 
water  that  is  applied  to 
the  wheels.  Figure  3 
shows  a  view  of  the 
exciter  wheel  and  regu- 
lating nozzle. 

The  distributing  re- 
ceiver is  directly  o\er 
and  supported  by  the 
six  regulating  nozzles 
standing  upright  upon 
the  foundation,  and  the 
water  is  discharged 
from  the  distributing 
receiver  into  the  nozzle 
without  any  change  in 
direction.  The  nozzles 
stand  upright  on  the 
foundation,  and  the  ex- 
treme or  lower  end  is 
curved  so  as  to  direct 
the  water  upward 
against  the  wheel,  the 
end  of  the  nozzle  termi- 
nating in  a  tip.  Each 
nozzle  has  two  tips,  each 

tip  discharging  a  jet  of  2/8  inches  in  diameter.  The 
first  tip  is  at  the  upper  end  of  the  nozzle  and  dis- 
charges the  water  in  a  downward  direction  against  the 
wheel. 

To  handle  the  volume  of  water  necessary   to    develop 
the  power  in  each  unit    under   the    head  of    225  feet,  re- 


quires twelve  jets,  dischaging  against  six  wheels,  there 
being  six  wheels  in  each  unit.  For  convenience  of  bear- 
ing and  shaft  design,  these  wheels  were  divided  into 
two  groups  of  three  wheels  each,  each  group  being  in  a 
separate  housing  with  a  bearing  between.  The  regulat- 
ing tips  used  on  the  nozzle  give  an  absolute  control 
over  the  quantity  of  water  applied  to  the  wheels  ;  there- 
fore over  the  power  output  of  the  unit.  As  the  nozzles 
are  controlled  by  the  governor,  they  give  a  perfect 
speed  regulation  with  variable  load  at  a  high  efficiency. 
Tlie  regulating  nozzles  are  operated  from  two  long 
rocker-shafts  by  means  of  cranks  and  connections.  The 
six  wheels  have  split  hubs  and  solid  ribs  ;  they  are 
45  inches  in  diameter  and  are  provided  with  buckets  of 
the  ellipsoidal  type.  The  13  buckets  used  are  attached 
to  the  wheel  rim  by  fitted  bolts,  so  that  the  buckets  can 
be  replaced  when  they  become  worn  from  scour  or 
otherwise  deranged.  This  is  claimed  to  be  an  advant- 
age over  wheels  of  the  turbine  type  where  the  buckets 
are  part  of  the  wheel  casting.  The  six  wheels  are  key- 
ed on  the  shaft  in  two  groups  of  three  wheels  each. 
The  shaft  is  supported  in  two  bearings  of  the  ring-oil- 
ing removable  shell  type.  One  bearing  is  at  the  ex- 
treme end  of  the  shaft,  and  the  second  in  the  middle  of 
the  shaft  length  and  between  the  two  wheel  housings. 
The  generator  bearing  carries  the  other  end  of  the  shaft 
through  the  shaft  coupling. 

Each  wheel  unit  weighs  about  100,000  pounds.  The 
wheels  operate  at  300  revolutions  per  minute.  The 
foundations  are  built  of  concrete,  and  are  cemented  solid- 
ly into  the  floor  and  one  side  wall  of  the  cavity.  The 
tail-race  for  the  discharge  water  from  the  wheels  is  ex- 
cavated beneath  the  foundation,  so  that  the  waste  wat- 
er drops  from  the  wheels  into  the  tail-race  and  flows 
out  to  the  river  below   the    falls.       The    foundation    for 
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each  unit  is  divided  into  two  compartments  correspond- 
ing to  the  two  wheel  housings. 

The  exciters  are  of  75  kilowatt  capacity  and  are  direct 
connected  to  the  tangential  ellipsoidal  water  wheels  of 
45  inches  diameter.  The  wheels  are  mounted  in  steel 
usihongs  and  are  supplied  with  water  through  a  regulat- 
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ing  nozzle  of  three  inches  jet  diameter.  The  water  is 
carried  to  each  exciter  through  a  vertical  pipe  12  inches 
in  diameter,  so  that  the  nozzles  are  in  an  upright  posi- 
tion. To  permit  of  cleaning  the  armature  of  the  genera- 
tors while  working,  compressed  air  is  furnished  by  a 
vertical  tvpe  air-compresser,  with  an  8  x  10  inch  cylin- 
der. 

Although  the  plant  has  an  output  of  10,000  electrical 
horse  power,  the  main  receiver  and  connections,  water 
wheels,  generators,  travelling  cranes,  exciters,  elevator 
gear,  switchboard,  and  all  auxiliary  apparatus  are  con- 
tained in  a  cavity  of  40  feet  wide,  30  feet  high  and  200 
feet  long,  while  the  entire  station  output  is  regularly- 
operated  and  cared  for  by  two  men  on  a  shift,  one  an 
electrician  on  the  switchboard  and  in  charge  of  the  sta- 
tion, and  the  other  an  oiler  whose  principal  work  is  one 
of  inspection  and  keep- 
ing the  entire  station  in 
good  order. 

ELECTRICAL     EOtlPMENT. 

The  generators  in  the 
power  house,  of  which 
there  are  four,  are  of 
the  Westinghouse  re- 
volvingjarmature,  1,500 
k.  w.,  two-phase  type, 
7,200  r.  p.  m.,  1,000 
volts.  Each  generator 
weighs  about  100,000 
pounds  and  stands  14 
feet  high.  The  normal 
full  load  current  is 
1,000  amperes  per  con- 
ductor. The  armature 
winding  is  a  closed  cir- 
cuit, and  consists  of  266 
ba!rs  with  one  bar  per 
slot.  The       arma- 

tufes  are  96  inches  in 
diaitieter,  weigh  ap- 
proximately 24,000 
pounds  each,  and  oper- 
ate at  300  r.  p.m.  Mas- 
sive collector  rings  of 
the  ventilated  type  de- 
liver current  to  the  ex- 
ternal circuits.  Three 
brushes  bear  on  each 
ring,  and  to  ensure  equal 

division  of  current  between  them  in  case  of  unequal  con- 
tact resistance,  separate  cable  leads  of  considerable 
length  connect  the  brushes  and  the  outride  circuit,  in 
order  th'at'the  fixed  resistance  with  each  brush  may  be 
large  compared  with  the  possible  variable  resistance. 
In  these  armatures  about  4,500,000  foot-pounds  of 
energy  are  stored  at  300  r.p.m.,  and  from  the  construc- 
tion'of  the  "water  motors  the  moving  water  column  also 
contributes  to  the  stored  energy,  since  it  operates  di* 
rectly  upon  the  revolving  parts  of  the  water  motors. 

There  are  two  separate  125  volt,  75  k.w.  exciters, 
each  being  more  than  sufficient  in  capacity  to  supply 
field  current  to  all  four  of  the  generators.  These 
exciters  are  each  separately  driven  by  a  100  horse  power 
wheel,  mounted  in  steel  housings. 

The  switch-board  is  of  white  marble,  with  mountings 
of  brass  and  bronze.  It  has  eighteen  panels,  four  for 
generators,  two  for  the  exciters,  and  twelve  for  the 
feeders,  also  two  sets  of  busbars  so  that  diflferent  classes 


Fig.  6. — Method  of  Line  CoNSTRrtTiON. 


oi  load  may  be  carried  separately.  Each  generator 
panel  has  circuit  breakers  on  two  of  the  three  phases, 
synchronizing  and  pilot  lamps,  field  ammeter,  a  main 
ammeter  on  each  of  the  three  circuits,  indicating  watt- 
meters of  the  Niagara  type,  a  field  rheostat,  double-throw 
three-pole  switches,  and  voltmeter  and  ground  detector 
plugs.  The  exciter  panels  carry  ammeters,  circuit 
breakers,  ground  detectors,  voltmeter  plugs  and  rheo- 
stats, and  the  feeder  panels  have  circuit  breakers, 
ammeters  and  a  double-pole  double-throw  switch.  The 
switch-board  also  carries  three  alternating  current  volt- 
meters on  swinging  brackets,  by  means  of  which  the 
voltage  in  any  phase  of  any  generator  may  be  read. 

From  thefeeder  panelsof  the  switch-board  24aluminum 
cables  are  provided  for  conducting  the  1,000  volt  current 
up  the  elevator  shaft  to  the  transformer  house.  There 
are  12  raising  trans- 
formers of  the  standard 
Westinghouse  selt-cool- 
ing,  oil  insulated  type, 
550  k.  w.  capacity  each. 
The  primary  winding  is 
for  1,000  volts,  and  the 
secondary  winding  tor 
either  15,000  or  30,000 
volts.  Each  transform- 
er weighs  10,850 
pounds,  and  is  supplied 
with  two  high  tension 
fuse  circuit  breakers  by 
which  it  may  be  discon- 
nected either  by  hand  or 
automatically  in  case  of 
excessive  current  load. 
The  three  phase  current 
is  delivered  to  the  line 
by  the  Scott  system. 

THE    POLE     LINE. 

The  transmission 
wires  of  the  pole  line  are 
of  aluminum.  The  con- 
ductivity of  aluminum 
is  about  60  per  cent,  of 
that  of  copper,  so  that 
the  aluminum  wire,  in 
order  to  have  a  capacity 
equal  to  copper,  must 
iiave  a  cross  section 
about  66  per  cent, 
greater,  but  with  this  increased  size  the  weight  is  claimed 
to  be  slightly  less  than  50  per  cent,  that  of  copper.  The 
tie  wires  are  of  soft  No.  8  B.  &  S.  gauge  aluminum 
wire.  The  length  of  the  line  to  Seattle  is  31  mites, 
diameter  26  inches,  and  the  total  weight  of  wire  67,000 
pounds.  The  line  to  Tacoma  is  44  miles  in  length,  23 
inches  in  diameter,  total  weight  72,000  pounds.  There 
ar£  two  three-phase  three-wire  circuits  to  Seattle  and 
Tacoma  respectively. 

The  poles  are  of  cedar,  9x13  inches  X36  feet  and  up- 
wards to  154  feet.  The  lines  are  carried  on  triple 
petticoat  Imperial  porcelain  insulators  4'^  inches  high 
and  6)4  inches  in  diameter,  weighing  four  pounds  each, 
furnished  by  C.  S.  Knowles,  of  Boston.  The  pins  are 
of  locust,  boiled  in  parafiin  oil.  Two  circuits  are  run 
on  each  pole  line,  one  on  each  side,  with  a  triangu- 
lar spacing  of  30  inches  between  the  wires.  The  length 
of  span  on  the  Seattle  line  is  90  to  150  feet,  the  average 
being  no  feet.      On  the  Tacoma  line  the   average  span 
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is  150  feet.  A  winter  sag;  of  about  15  in.  is  allowed,  this 
being  considerably  greater  than  is  common  practice  with 
copper  wires.  The  ohmic  resistance  on  the  Seattle  line 
is  from  84.5  to  88  ohms,  and  on  the  Tacoma  line  76  ohms. 

THE    SUB-STATIONS. 

The  first  sub-station  is  at  Isaquah,  10  miles  from  the 
power-house,  from  which  current  is  distributed  for 
lig'hting  the  town  and  furnishing  power  to  the  coal  mines. 
It  contains  a  step-down  transformer  of  50  k.w.  capacity 
and  from  30,000  to  2,000  volts  with  variable' secondaries, 
the  current  therefor  being  taken  from  one  phase  of  one 
of  the  Tacoma  circuits.  Tlie  next  sub-station  is  at 
Renton,  nineteen  miles  distant,  and  contains  an  equip- 
ment similar  to  that  at  Isaquah.  In  the  terminal  sub- 
station at  Seattle  there  are  at  present  three  step-down 
static  transformers,  with  primaries  and  secondaries  in 
delta  connection,  for  supplying  350  volt  current  to  the 
500  volt  rotary  transformers.  There  are  also  four  pairs 
of  2  phase  to  3  phase  lowering  transformers  of  300  kilo- 
watts capacity  each,  and  2  pairs  of  500  kilowatts  each, 
with  2,000  volt  secondaries  for  general  lightingandpower 
distribution,  which  makes  the  total  station  transformer 
capacity  3,700  kilowatts.  They  are  2  rotary  converters 
of  500  kilowatts  capacity  delivering  current  at  550  volts, 
which  are  operated  in  multiple  on  both  alternating  and 
direct  current  sides.  The  switch-board  contains  the 
customary  apparatus  for  controlling  the  transformers. 
For  alternating  current  lighting  and  power-motor  work 
a  panel  is  provided  for  each  set  of  3  phase  2  phase 
transformers,  containing  two  2,000  volts  automatic  circuit 
breakers,  2  ammeters,  2  Niagara  type  indicating  watt- 
meters, 2  double-pole  throw  switches  and  pilot  lamps. 
The  Auburn  sub-station,  thirty-one  miles  from  the 
falls,  contains  a  50  kilowatt  lowering  transformer,  and 
the  Tacoma  station  is  equipped  with  three  500  kilowatt 
transformers  and  two  200  kilowatt  transformers, 
similar  to  those  at  Seattle. 

TESTS  ON  THE    1 53-MILE  LINE. 

By  the  use  of  the  plug  switching  boards  at  the  gener- 
ating station  and  at  the  Renton  sub-station,  and  of 
paralleling  switches  at  the  Seattle  and  Tacoma  sub-sta- 
tions, it  is  possible  to  form  a  single  continuous  three 
phase  circuit  from  the  generating  station  at  the  falls  to 
Seattle,  back  to  the  falls,  to  Tacoma,  and  back  to  the 
falls,  a  total  distance  of  153  miles.  A  short  time  ago 
such  a  connection  was  made,  and  the  record  feat  of 
driving  a  motor  153  miles  distant  from  the  generator 
performed.  The  test  was  made  to  show  that  electrical 
transmission  of  power  can  be  made  commercially  prac- 
tical at  much  greater  distances  than  has  heretofore  been 
contemplated. 

With  the  153-mile  circuit  open  at  the  in-coming  end, 
the  tests  were  made  for  charging  them  at  different  volt- 
ages, the  alternation  (7,200)  being  kept  constant.  It 
was  found  that  as  the  voltage  increased  the  charging 
current  rapidly  increased  ;  at  22,000  line  voltage  it  re- 
quired 62  kilowatts  to  charge  the  line,  at  30,000  volts 
112  kilowatts,  and  at  35,000  volts  i8o  kilowatts. 
With  the  lowering  transformers  at  the  falls  cut  in  and 
their  secondaries  open,  the  current  required  to  charge 
the  line  increased  ;  at  22,500  volts  it  required  76  kilo- 
watts, and  at  30,000  volts  123  kilowatts.  The  volt- 
age at  the  in-coming  end  of  the  circuit,  with  charging 
current  only  on  the  line,  was  greater  than  on  the  out- 
going ;  22,500  volts  out  gave  24,600  in,  and  30,000 
volts  out  gave  32,100  in. 

Tests    were    also    made    to     determine    the    different 


amount  of  charging  current  required  at  different  fre- 
quencies, the  voltage  being  kept  constant  at  30,000, 
and  it  was  found  that  at  6000  alternations  100  kilo- 
watts were  required  to  charge  the  line  ;  at  6600  alterna- 
tions, 105  kilowatts  ;  and  at  7S00  alternations,  115  kilo- 
watts. 

The  line  was  then  tested  for  loss  of  power  in  trans- 
mitting a  non-inductive  load,  consisting  of  the  water 
rheostat  at  the  falls  at  the  end  of  the  153-mile  circuit. 
It  was  found  that  the  line  voltage  out  was  30,000,  in- 
coming 22,500,  drop  25  per  cent.  The  amperes  per 
phase  at  1000  volts  out  was  624,  incoming  354,  loss 
1 1.2  per  cent.  The  total  kilowatt  outgoing  was  iioo, 
incoming  (that  is  delivered  into  the  water  rheostat 
tanks)  723,  loss  34.2  per  cent. 

-A  test  was  also  made  for  charging  current  with  the 
sub-station  transformers  at  Seattle  and  Tacoma,  and 
the  lowering  transformers  at  the  falls  in  circuit,  but  with 
secondaries  all  open,  and  it  was  found  that  with  the 
30,000  volts  out,  there  was  31,500  volts  in,  and  that  it 
required  193  kilowatts  to  charge  the  line.  A  test  was 
then  made  of  operating  a  second  generator  as  a  syn- 
chronous motor  at  theend  of  thecircuit,  and  the  machines 
were  synchronized  without  any  trouble  whatever  ;  but 
the}'  soon  began  pumping,  so  that  it  was  found  advisable 
to  separate  the  machines.  During  this  test  the  outgoing 
line  voltage  had  varied  from  26,000  to  27,600  and  the 
incoming  from  24,000  to  26,700,  giving  approximately  a 
drop  of  six  per  cent.,  the  amperes  per  phase  at  1000 
volts  out  being  approximately  goo  ;  incoming,  approxi- 
mately, 650  ;  loss,  approximately,  27.7  per  cent.  Total 
kilowatts  out,  432  ;  incommg,  374  ;  loss,  approximately, 
13^2  per  cent. 

The  expiriment  was  then  tried  of  operating  the  water 
rheostat  and  the  synchronous  motor  in  multiple  at  the 
end  of  the  153-mile  circuit,  and  the  performance  of  the 
motor  was  verj-  much  impro\  ed.  The  water  was  then 
shut  off  from  the  water  wheel  and  the  driven  motor  at 
once  reverted  to  a  generator  driven  bv    its    own  inertia. 

The  above  description,  together  with  the  accompany- 
ing illustrations,  are  reproduced  from  the  Journal  of 
Electricity,  Povver  and  Gas,  of  San   Francisco. 


A  by-law  will  be  submitted  to  the  ratepayers  of  Thessalon, 
Ont.,  to  provide  funds  with  wliich  to  install  an  electric  light 
plant. 

Mr.  A,  H.  Bertsching"er,  who  h.'is  been  connected  with  the  Ot- 
tawa Electric  Company  i'or  some  \'ears.  has  opened  an  office  as 
electric  contractor  at  the  corner  of  Slater  and  Elgin  streets,  Ot- 
tawa. 

The  city  of  \ew  Westminster,  B.  C,  owns  its  electric 
light  plajit,  and  has  recently  adopted  new  regulations  affecting 
the  use  of  the  electric  light.  These  regulations  provide  that  the 
following  charges  and  conditions  be  adopted  and  incorporated  in 
the  agreement  between  the  corporation  and  the  consumers  in  all 
application  for  light  supplied  :  (a)  All  current  supplied  shall  be 
measured  by  meter  and  a  rental  of  25  cents  per  month  shall  be 
charged  for  all  meters,  (b)  On  all  meter  accounts  ^lairf^at  the 
office  of  the  City  Treasurer  on  or  before    the    tenth    day   t..  ' 

month  a  discount  of  20  per  cent,  will  be  allowed  on  the  previous 
month's  account,  provided  all  arrears  due  by  the  consumer  to  the 
Electric  Light  Department  are  paid  up.  Rates  will  be  as  follows  : 
On  a  monthly  consumption  not  over  30,000  watts,  the  rate  per 
1,000  watts  shall  be  15  cents  ;  over  30,000  and  not  exceeding  60,- 
000  watts,  14  cents  ;  60,000  to  100,000,  12  cents  ;  over  100,000, 
1 1  cents,  (c)  All  meters  and  the  fittings  belonging  thereto  are 
and  remain  the  absolute  propert)'  of  the  city,  and  are  held  in 
trust  bv  the  consumer,  w'ho  hereby  agrees  to  pav  for  all  damage 
dene  to  the  said  meter  and  to  protect  it  from  interference  or  re- 
moval by  other  than  the  city's  officers  during  such  time  as  it  shall 
be  installed  within  or  upon  the  premises. 
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A    CABLE  just  received    announces  that 
The  London  Metropoli,,  .         ,     c        .1  1      ^  •      1 

tan  Underground.  "^^^  contract  for  the  electrical  equip- 
ment of  the  Metropolitan  underground 
railwav  in  London,  Eng;land,  has  not  yet  been  finally 
awarded  to  the  Ganz  Company.  Mr.  \'erkes  is  said  to 
he  strongly  opposed  to  the  proposed  high-voltage  alter- 
nating system,  and  it  is  thought  has  obtained  control  of 
sufficient  stock  to  prevent  its  adoption.  His  object  is 
to  establish  a  uniform  American  continuous  current 
system  on  the  Metropolitan  line  in  connection  with  Lon- 
don's "tupppenny  tubes." 


Excessive  weight  has  been  a  great 
*°  ^  Blttery""^'    drawback     to    the      storage     battery. 

Naturally,  therefore,  the  daily  press 
reports,  which  seem  to  be  borne  out  by  facts,  that 
Edison  has  in  process  of  completion  a  new  type  of 
storage  battery  of  lesser  weight,  has  created  consider- 
able interest,  for  two  reasons,  first,  in  view  of  the  suc- 
cess which  he  has  achieved  in  other  electrical  invent- 
ions, and  secondly,  for  the  reason  that  in  late  years  he 
has  almost  entirely  avoided  the  storage  battery  problem. 
According  to  a  description  which  appears  in  a  German 
paper,  Mr.  Edison's  battery  is  not  a  lead  accumulator, 
and  the  chemical  actions  in  it  are  said  to  be  quite 
different  from  those  in  the  ordinary  storage  battery. 
The  voltage  is  given  as  0.44,  which  is  a  little  more  than 
a  fifth  of  the  voltage  of  the  ordinary  accumulator  and 
corresponds  approximately  to  that  required  by  theory. 
As  depolizer,  the  lower  oxide  of  copper  is  used,  and  as 
negative  electrode  finely  divided  cadmium.  Mr.  Edison 
is  reported  as  having  stated  that  he  would  reduce  the 
weight  of  the  modern  battery  by  one-half  and  the  de- 
preciation to  one-tenth,  results  which,  if  accomplished, 
would  give  a  veritable  boom  to  the  storage  battery. 
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It  is  gratifying  to  state  that  the  Ontario 

The  School  of  Prac-  .1  .1  j     , 

j"  government  have   promptly    responded 

to  the  request  of  the  students  and  in- 
terested bodies  for  increased  accommodation  and  better 
equipment  at  the  School  of  Practical  Science,  Toronto. 
The  goverment's  determination  to  erect  an  entirely  new 
building  for  the  purpose  is  a  wise  one.  The  estimated 
cost  is  $200,000,  but  a  larger  sum  will  be  expended  if 
the  requirements  should  demand  it.  The  designing  of 
a  building  for  such  a  purpose  will  afford  scope  for 
architectural  ability  of  a  high  order.  Probably  the  most 
satisfactory  method  of  procuring  a  carefully  designed  and 
planned  building  expressive  of  its  purpose  and  adapted 
to  the  requirements,  would  be  to  institute  a  competition 
for  designs  under  conditions  to  be  approved  by  the 
Ontario  Association  of  Architects.  The  government 
should  give  the  winner  of  the  competition  opportunity 
to  inspect  the  most  important  buildings  of  similar  char- 
acter in  the  United  States,  the  desirable  features  of 
which  should  be  incorporated  in  his  plans.  The  de- 
termination to  spend  so  large  a  sum  upon  the 
erection  of  a  building,  the  equipment  for  which  will  call 
for  a  further  considerable  expenditure  may  be  taken  to 
mean  that  the  government  propose  to  establish  one 
thoroughly  efficient  scientific  school  in  Ontario,  instead 
of  dividing  the  money  at  its  disposal  between  two  or 
more  institutions.  We  strongly  sympathize  with  the  idea. 
Let  us  have  one  provincial  university  and  one  scientific 
school  which  will  compare  favorably  with  those  of  other 
countries,  rather  than    a    number    of   such    institutions 


A(iiil,   igoi 


TME  CANADIAN    ELECTRICAL  NEWS 


which  because  of  insufficient  ro\cnue    must     necessarily 
be  more  or  less   inefficient. 


Of  the  early  electrical  companies  prac- 
Electiicity  and  Indus-  ,-      n         h  -       i    r        ^i  i 

trial  Development     >'cally  all  were    orj,'amzed   for  the   sole 

purpose  of  supplying  current  for  light- 
ing. Later  came  the  application  of  electric  power  for 
railway  purposes,  and  following  this,  its  more  general 
application  for  power  work  of  maiiv  kinds.  While 
there  has  been  an  immense  development  in  the  electric 
lighting  business,  the  indications  are  that  there  will 
be  witnessed  a  still  greater  development  in  the  ap- 
plication of  electricity  in  the  industrial  field.  To-day 
water  powers  are  being  developed  for  the  produc- 
tion of  electricity  where  there  is  no  prospect  of  any  con- 
siderable market  for  the  current  outside  of  industrial 
enterprises,  the  lighting  demand  being  given  little 
consideration.  If  there  are  any  who  consider  that  the 
expansion  of  the  electrical  business  in  Canada  is  near- 
ing  its  crest,  a  study  of  the  industrial  development 
which  is  taking  place,  and  the  relation  of  electricity  to 
it,  will  surely  lead  to  a  different  conclusion.  Take  for 
example  the  undertakings  at  Sault  Ste.  Marie,  Ont., 
and  Shawinigan  Falls,  Que.,  where  electricity  has  been 
a  most  important  factor.  Another  example  is  to  be 
found  at  the  cotton  mills  at  Valleyfield,  and  many  others 
might  be  enumerated.  Electricity  is,  in  fact,  becoming 
more  generally  employed  every  day,  and  is  fast  supersed- 
ing steam  as  a  motive  power  in  industrial  operations. 
It  is  even  being  applied  to  the  operation  ot  saw-milling 
and  wood-working  machinery.  Pulp  and  paper  making 
is  another  branch  of  industry  in  which  electricity  has  been 
and  will  be  even  more  largely  used.  This  prospective 
development  is  most  encouraging,  indicating,  as  it  does, 
an  increased  demand  for  electrical  goods  of  all  kinds. 


Of  late  there  seems  to  have  been  a  pro- 
Gas  Engines.       nounced  recognition  of  the  merits  of  the 

gas  engine  in  connection  with  the  oper- 
ation of  electric  lighting  and  power  plants.  Manufac- 
turers have  given  more  attention  to  perfecting  the  gas 
engine,  and  have  brought  it  to  a  point  of  development 
where  it  is  now  a  strong  rival  to  the  steam  engine.  In 
this  country  it  is  now  largely  employed  for  purposes 
where  a  small  amount  of  power  is  required  ;  but  the 
tendency  of  the  times  appears  to  be  towards  its  more 
general  adoption  in  larger  units  operated  by  producer 
gas.  .Advantages  of  the  gas  engine  are  that  it  occupies 
less  space  than  an  equivalent  steam  plant,  requires 
less  attention,  and,  according  to  the  claims  of  the 
manufacturers,  shows  a  higher  efficiency.  Modern 
engineering  also  inclines  to  the  opinion  that  in 
the  near  future  higher  attainments  iii  efficiency  will 
be  reached  by  the  use  of  the  gas  engine  than  by 
any  other  means.  It  is  significant  that  we  find  gas 
engines  operating  electric  railway  power  plants,  inas- 
much as  one  of  the  chief  arguments  against  the  use  of 
the  gas  engine  has  been  its  inability  to  regulate  satisfac- 
torily with  rapidly  varying  loads.  While  on  this  conti- 
nent the  gas  engine  seems  only  to  be  in  its  incipient  stage, 
it  has  undergone  a  much  greater  development  in  E^urope. 
Mr.  Philip  Dawson  has  contributed  a  series  of  articles 
on  "Some  Existing  Gas  Driven  Power  Plants,"  from 
which  it  is  learned  that  for  over  twenty  years  large  elec- 
tric lighting  plants  in  Europe  have  been  driven  by  gas 
engines.  In  1881  the  Continental  Company,  of  Dessau, 
completed  an  installation  in  connection  with  its  work 
containing  three  gas  engines  belted  to  a    counter-shatt 


which  was  connected  to  four  dynmos.  .A  gas  engine 
dri\  en  plant  which  is  described  as  possessing  features 
of  particular  interest  was  installed  in  1894  at  Zurich  to 
operate  the  Zurich  Bergbahn  electric  railway,  opened 
for  service  in  February,  1895.  The  power  plant  con- 
sisted of  two  33-kilowatt  compound-wound  generators, 
each  driven  by  a  belt  from  a  50  horse-power  Crossley 
gas  engine,  and  supplying  current  on  the  line  at  a  pres- 
sure ot  550  volts.  The  same  system  was  adopted  On  a 
much  larger  scale  at  Lausanne  in  1896.  In  Europe  there 
has  been  a  constant  tendency  towards  enlarging  the  size 
of  the  gas  engine,  also  towards  using  it  in  combination 
with  storage  batteries. 


During  last  month  the  fact    was   made 
Goveinment    Owner-         1  r      ^i      ^     ^1        t^        ■    ■         r- 

ship  of  Telegraphs,  pub"'--  that  the  Dominion  Government 
ha\e  under  consideration  the  question 
of  assuming  control  of  the  telegraph  systems  of  this 
country.  The  matter  has  not  yet  taken  tangible 
form,  and  it  is  not  probbale,  in  view  of  the  lengthened 
absence  of  the  postmaster  general  who  is  now  on  his 
way  to  Australia,  that  any  action  will  be  taken  at  the 
present  session  <>{  parliament.  The  proposal  that  the 
telegraph  systems  of  Canada  should  pass  into  the  hands 
ot  the  government  is  no  doubt  the  outcome  of  the 
project  to  connect  all  parts  of  the  empire  b\-  cable  and 
telegraph  under  government  supervision  and  control. 
The  Canadian  postmaster  general  is  ra\orable  to  this 
project  and  to  the  construction  of  a  Canadian  cable. 
It  will  perhaps  be  remembered  that  Canada  is  the  only 
British  colony  where  government  ownership  of  telegraphs 
does  not  exist,  and  therefore,  as  stated,  the  idea  no 
doubt  is  to  complete  the  missing  link.  There  are  diffi- 
culties in  the  way  however.  In  Canada  we  have  two 
commercial  telegraph  systems,  one  of  which  forms  part 
and  is  operated  in  connection  with  the  Canadian  Pacific 
Railway.  It  would  be  a  comparatively  simple  matter 
for  the  government  to  buy  up  the  stock  of  the  Great 
North-western,  Dominion  and  Montreal  Telegraph  Com- 
panies, but  it  would  be  a  more  difficult  matter  to  purchase 
the  Canadian  Pacific  Telegraph  system  at  a  fair  valuation, 
seeing  that  the  business  is  so  interwoven  with  that  of 
the  railway.  There  would  probably  be  much  difficulty 
in  distinctly  separating  the  receipts  and  expenditures  of 
the  telegraph  system  from  that  of  the  railway  in  such  a 
way  as  to  arrive  at  the  actual  results  of  the  operation 
cif  the  svstem.  It  is  apparent  that  should  the  govern- 
ment take  o\  er  the  telegraph  systems,  they  would  be 
obliged  to  acquire  the  long  distance  telephone  system  as 
well,  which  otherwise  would  prove  a  strong  competitor. 
ThTs  fact  adds  considerably  to  the  magnitude  of  the 
undertaking.  Mr.  H.  P.  Dwight,  president  and  gener- 
al manager  of  the  Great  North- Western  Telegraph 
Company,  was  asked,  in  view  of  his  long  experience  in 
telegraph  management,  to  consult  with  the  postmaster 
general  with  regard  to  this  proposal,  but  we  understand 
no  proposition  of  any  kind  was  made  by  the  govern- 
ment. The  object  in  view  was  simply  to  obtain  inform- 
ation which  would  assist  the  government  in  considering 
the  matter.  The  experience  of  the  British  government 
with  the  management  of  the  telegraph  system  is  not 
encouraging,  the  receipts  of  the  system  being  ^,2,000,- 
000  per  year  below  the  expenditures,  notwithstanding 
the  large  and  concentrated  population  and  the  enormous 
volume  of  business.  This  result  is  no  doubt  in  a  measure 
due  to  the  fact  that  government  employees  have  not 
the  same  chance  of  promotion  as  have  those  of  a  private 
corporation,  consequently  .'unbition  is  stifled  and  a  check 
put  upon  efficiency. 
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I    Ol'ESTIONS  AND  ANSWERS     1 

"R.  H.,'"  Halifax  :  1  have  been  told  by  an  agent  that 
if  I  add  one  more  wire  to  my  single  phase  system  the 
same  size  as  the  two  now  up  and  turn  it  into  a  two 
phase,  that  I  can  carry  twice  the  power  with  the  new 
system  with  the  same  loss.      Is  this  correct  or  not  ? 

Axs. — The  loss  of  power  in  a  single  phase  system,  each 
of  whose  wires  carries  I  amperes  and  has  a  resistance  of 
R ohms,  is  r-Rwattsper  wire,  or  2l-Rfor  the  complete  line. 
If  you  add  a  third  wire  of  the  same  cross  section,  mak- 
ing it  the  neutral  of  a  quarter  phase  line,  and  put  the 
same  current  through  each  of  the  two  remaining  lines, 
the  current  in  this  neutral  will  be  \/2  times  that  in  either 
of  the  outsides,  or  ^'2I  amperes,  and  the  loss  will  be 
(V2^I)  'R=2  PR  watts,  or  twice  as  great  as  that  in 
either  of  the  other  two,  which,  as  they  are  carrying  the 
same  current,  will  give  the  same  loss  as  they  did  in  the 
single  phase  system,  namely,  2  PR  watts.  The  total 
loss  in  the  three  wires  is  therefore  4  PR  watts,  or  twice 
what  it  originally  was  (2  PR  watts),  so  that  by  adding 
50°/  more  copper  you  are  enabled  to  carry  twice  the 
load  with  twice  the  actual  or   the  same  percentage  loss. 


"A.  B."  writes  :  I  have  two  circuits  the  impedances 
of  which  are  respectively  4  ohms  and  12  ohms;  what 
will  be  the  total  impedance  if  I  put  them  in  series,  will 
it  be  just  16  ohms  ? 

Axs. — The  impedance  of  a  circuit  is  numerically 
equal  to  the  square  root  of  sum  of  the  squares  of  the 
effective  resistance  and  the  reactance,  and  it  is  impossible 
to  add  two  impedances  without  knowing  one  of  the  two 
factors  which  compose  each  of  them  ;  generally  speaking, 
the  true  sum  is  less  than  the  numerical. 


"  Electrician  "  asks  :  What  is  the  usual  practice  re- 
garding the  exciters  of  alternating  current  generators 
driven  by  water-wheel  plants?  Is  it  better  to  belt  them  to 
the  main  generator  or  to  drive  them  by  direct  coupling 
to  separate  wheels  ? 

Ans. — The  disadvantages  of  direct  coupling  are  : 
Usually  higher  cost  both  for  the  exciter,  which  will 
usually  be  of  a  slower  speed  than  if  belted,  and  also  for 
the  separate  wheel  ;  more  wheels  and  piping  to  look 
after  and  maintain  ;  and,  if  high  heads  are  used  and 
consequently  small  nozzles,  the  great  liability  of  choking. 
The  principle  advantages  are  :  Greaterinterchangeability, 
seeing  that  the  shutting  down  of  a  generator  will  not 
affect  the  exciter  furnishing  it  ;  the  avoidance  of  all  belt 
troubles  ;  the  decreasing  of  the  floor  space  occupied  ; 
and  greatest  of  all,  the  great  improvement  obtained  in 
the  voltage  regulation,  seeing  that  a  change  in  the  load 
and  consequenth-  the  speed  of  the  main  machine  will 
not  affect  the  speed  and  consequently  the  voltage  of  a 
direct  driven  exciter,  as  it  would  were  the  latter  belted 
to  the  alternator  it  excites.  The  efficiency  of  the  two 
plans  is  about  the  same,  the  increased  losses  in  the 
small  wheel  over  those  in  the  main  wheel  being  about 
oflFset  by  the  gain  due  to  the  absence  of  the  belt  losses. 


can  figure  out  the  sizes  for  single-phase    work    without 
any  difficulty. 

.\\s. — Since  the  three  phase  system  takes  but  75  /  of 
the  copper  of  the  single  phase,  it  follows  that  the  area 
of  the  3  three-phase  wires  must  together  be  equal  to  ^ 
of  the  combined  area  of  the  two  single  phase  loads,  or 
3  three-phase  =  ^  (2  single-phase),  which  resolved  shows 
that  a  three-phase  wire  is  but  half  that  of  a  single-phase, 
or  in  other  words,  for  the  same  loss  over  the  same  length 
of  line  carrying  the  same  load,  each  of  the  three-phase 
wires  will  be  half  the  cross-section  ot  either  of  the  single 
phase. 

"Owner":  1  have  recently  speeded  up  my  engine, 
and  1  find  that  since  then  we  have  been  troubled  a  good 
deal  with  water  in  the  cylinder,  which  has  come  over 
quite  hard  two  or  three  times.  We  never  had  any 
trouble  when  running  at  the  old  speed. 

Ans. — Speeding  up  your  engine  virtually  means  that 
it  does  more  work  in  a  given  time,  or  in  other  words, 
that  the  demand  for  steam  is  greater.  From  this  in- 
creased demand  it  follows  that  if  your  boiler  capacity  is 
at  all  on  the  small  side  you  are  running  great  chances 
of  priming  and  foaming,  which  perhaps  is  what  is  oc- 
curing.  Again  your  engineer  may  be  carrying  his  water 
a  little  too  high,  which  tends  to  produce  the  same  diffi- 
culty ;  or  yet  again,  your  steam  main  may  be  too  small, 
or  there  may  be  a  point  in  it,  such  as  a  valve  or  a  flange 
coupling,  the  area  of  whose  steam  passage  is  too  small, 
which  in  conjunction  with  the  heavier  demand  for  steam 
caused  by  the  increased  speed,  will  frequently  make  the 
engine  draw  over  water  from  the  boiler. 

"  S.  v.,"  Toronto.  Would  you  kindly  advise  me 
the  best  way  to  make  the  slots  in  the  armature  discs  ot 
a  small  motor  I  am  building  ;  there  is  no  punch  in  the 
machine  shop  which  I  have  available. 

.A.NS. — You  can  buj'  from  various  makers  discs  punch- 
ed with  any  style,  size  or  number  of  slots,  and  this  we 
think  would  probably  be  the  best  way  to  obtain  them, 
but  if  you  prefer  making  them  yourself  a  simple  method 
for  a  small  machine  is  to  charge  them  between  the  end 
plates  of  your  armature  which  have  previously  had  the 
slots  filed  out  in  them,  and  then  using  these  slots  as  a 
guide,  drill  holes  through  the  discs  parellel  with  the 
shaft  from  plate  to  plate,  cutting  out  with  a  back  saw 
the  top  part  left  untouched  by  the  drill,  and  then  filing 
out  the  fillets  left  at  the  bottom  of  the  slot. 


"  E.S.,"  Montreal  :  Can  you  give  me  any  convenient 
rule  for  calculating  the  size  of  a   three-phase   wire.      I 


"  Student  "  asks  :  What  is  the  difference  between 
a  current  transformer  and  a  potential  transformer  ? 

.Axs. — There  is  no  essential  difference,  the  principle 
action  being  exactly  the  same  in  both.  The  former  is 
so  called  because  it  is  used  in  conjunction  with  an  am- 
meter to  measure  current  in  its  secondary  circuit  in 
which  is  placed  the  ammeter,  producing  a  current  of  low 
potential  and  comparatively  small  amount  (approxim- 
ately 25  amperes  in  ordinary  work),  proportional  to  the 
current  in  its  primary,  which  latter  may  be  either  one  ot 
very  large  amperage,  or  else  be  in  a  circuit  of  unsually 
high  potential,  either  of  which  conditions  render  it  im- 
practicable or  undesirable  to  put  this  primary  current 
itself  through  the  instrument.  The  potential  transform- 
er gets  its  name  from  being  used  together  with  a  volt- 
meter to  measure  potentials  which  are  too  high  to  allow 
pf  the  latter  being  connected  directly  across  them. 
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CARE  OF  BOILERS. 

Whatever  plan  is  adopted  for  securing  water  to  feed 
the  boilers  should  not  interfere  with  the  general  plan 
of  feeding-  at  the  same  rate  that   the  steam    is  used,    so 


eter  is  usually  allowed  in  this  vicinity  without  calling 
for  repairs  except  tightening  two  braces,  and  probably 
this  was  needed  before  it  was  laid  off. 

When  boilers  are  to  be  left  idle  for    a    long  time  they 

should  be  thor- 
oughly cleaned,  as 
soot  collects  and 
holds  moisture,  so 
that  c  o  r  ro  s  i  o  n 
goes  on  under- 
neath the  appar- 
ent 1  }■  h  a  r  m  1  c  s  s 
co\ering  until  the 
plates  are  ruined. 
A  coat  of  good 
paint  suitable  tor 
ironwork  will  as- 
sist greatly  in  pre- 
serving boilers  out 
of  use,  and  as  the 
expense  ot  it  is 
small,  it  does  not 
pav  to  neglect  it, 
for  good  second- 
hand boilers  are 
frequently  wanted 
bv  parties  who  do 

not  care  to    invest 
rARTO  Association  of  Architects  ash    Iokosio  1  m.ish-rs    L  1  l  b,  .  ^ 

94  AND  96  King  Street  West,  Toronto.  '"    "'^"'    ^"'"'^■'^     '^"' 

reasons  of  their  own  ;  but  when  corrosion  is  allowed  to 
eat  into  the  tubes  and  plates  they  will  soon  be  fit  for  the 
scrap  heap  onlv,  and  are  not  especially  \aluable  even 
there. 


One  ad\antage  of  a  power  pump  and  a  driven  well  in 


that  the  water  line  will  remain  nearly^in  the    same  place 
at  all  times. 

In  every  plant  where  there  are  two  or  more  boilers, 
it  is  sometimes  necessary  to  lay  off  one  of  them  for 
cleaning  or  repairs.  In  fact,  every  plant  should  have 
an  extra  boiler  to 
use  in  case  of 
necessity,  and  this 
means  whenever 
it  is  advisable 
to  clean  one  of 
them,  as  the  prac- 
tice of  running 
boilersalmost  con- 
tinuously should 
be  discountenanc- 
ed on  all  conven- 
ient occasions. 

The  plan  of 
leaving  boilers 
empty  is  a  good 
one,  provided 
steam  and  water 
are  excluded  from 
them.  This  opin- 
ion is  based  on 
experience  in  start- 
ing up  a  boiler 
that  had  not  been 
used  for  fourteen 
years,  for  no  in- 
ternal corrosion  was  found  in  it,  while  the  external  connection  with  a  good  heater  is  that  all  the  pumping 
parts  were  but  slightly  affected  by  its  long  rest.      It  was      must  be  done    before    the  engine    is    shut    down,  which 

^  .     ,    .  ,  J.     '  ..        ^  11       I      means    that    exhaust    steam     is    passing     through    the 

set  in  brick  according  to  common  practice,  two  walls  ot  ,  u         ^  u     ^u       u   -i 

°  heater,     and    no    cold   water     can     reach    the    boiler, 

the  building  serving  as  part  of  the  setting.  After  it  had  j^,^  injector,  says  the  Boilermaker,  of  London,  is  very  con- 
been  thoroughly  inspected  it  was  run  for  several  years  venient  in  such  a  plant,  because  it  may  be  run  to  fill  up 
under  as  much  pressure  as  a  new  boiler  of  equal  diam-      the  boiler  after  the  engine  is  shut  down. 


Rooms  OF  THE  Ontario  .Association  of  Aiuiiiin  is  and  Toko 
94  AND  96  King  Street  West,  Toronto. 
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I  TELEGRAPH /TELErHONE  I 
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THE  OLD  TIME  TELEGRAPHERS' 
ASSOCIATION. 

The  Old  Time  Telegraphers'  Association  is  an  inter- 
national society  organized  about  twenty  years  ago  for 
the  purpose,  as  stated  in  the  preamble,  of  preserving 
early  memories  incident  to  the  unfolding  of  the  science 
and  art  of  telegraphy.  The  Association  has  a  member- 
ship of  nearly  one  thousand,  the  representation  from 
Canada  being  as  follows  :       J.  J.  Ahearn,  Ottawa  Elec- 


ed  manager  at  Toronto  for  the  I^oniinion  Tolegrapli 
Company,  and  upon  the  advent  of  the  telephone 
became  superintendent  of  the  Dominion  Telegraph 
Company's  telephone  department.  He  organized  and 
put  into  operation  telephone  exchanges  in  the  principal 
cities  and  towns  in  the  Dominion.  Upon  the  organiza- 
tion of  the  Bell  Telephone  Company,  he  was  appointed 
manager  of  the  eastern  department  of  that  company, 
which  position  he  held  for  sixteen  years.  In  i8g6  he 
was  promoted  to  the  office  of  general  superintendent  of 
the  Canadian  telephone  system.  Mr.  McFarlane  is  a 
director  of  the  Wire  &  Cable  Company  and  the  North- 
ern Electric  &  Manufacturing  Company. 

Mr.  Hutcheson  is  superintendent  of  the  Ottawa  Elec- 
tric Railway  Company.  He  began  his  telegraph  career 
in  April,  1874,  as  night  operator  at  a  small  station  on 
the  Grand  Trunk  Railway,  atid  served  with  that  com- 
pany until  P'ebruary,  1884,  when  he  resigned  to  accept 
the  position  of  train  despatcher  for  the  C.  P.  R.  at  Ot- 
tawa. In  1888  he  was  appointed  train  master  of  the 
eastern  division  of  that  system,  which  position  he  held 
until  .April,  i8gi,  when  he  resigned  to  accept  the  posi- 
tion he  now  holds.  Mr.  Hutcheson  has  had  the 
pleasure  of  seeing  the  Ottawa  Electric  Railway  grow 
and  prosper  under  his  supervision.  He  is  one  of  Can- 
ada's crack  marksmen,  having  represented  his  country 
at  Bislev  for  several  vears. 


Mr.   L.   B.  McF.\rlane, 
President  Old  Time  Telegraphers'  Association. 

trie  Railway  Company,  Ottawa  ;  Thomas  Ahearn,  Ot- 
tawa Electric  Railway  Company,  Ottawa  ;  William  J. 
Brown,  Canso,  N.  S. ;  W.  J.  Camp,  C.P.  R.  Telegraphs, 
Montreal  ;  C.  D.  Dewar,  Bell  Telephone  Company, 
Montreal  ;  H.  P.  Dwight,  G.N.W.  Telegraph  Company, 
Toronto  ;  R.  F.  Easson,  G.N.W.  Telegraph  Company, 
Toronto  ;  J.  D.  Eraser,  Ottawa  Electric  Railway  Com- 
pany, Ottawa  ;  C.  R.  Hosmer,  Montreal  ;  J.  E.  Hutche- 
son, Ottawa  Electric  Railway  Company,  Ottawa  ;  James 
Kent,  C.  P.  R.  Telegraphs,  Montreal;  L.  B.  McFarlane, 
Bell  Telephone  Company,  Montreal  ;  W.  B.  Powell, 
G.N.W.  Telegraph  Company,  Montreal  ;  W.  Y.  Soper, 
Ottawa  ;  F.  H.  Waycott,  Anglo-.American  Telegraph 
Company,  Montreal;  Thos.  Rodger,  G.N.W.  Telegraph 
Company,  Montreal.  At  the  twentieth  annual  re-union 
of  the  Association  held  in  the  city  of  St.  Paul,  Minneso- 
ta, on  September  20th,  igoo,  it  was  decided  that  the 
next  annual  meeting  should  take  place  in  the  city  of 
Montreal  in  September  next.  Thus  for  the  first  time 
the  Association  will  meet  in  a  Canadian  city.  Mr.  L. 
B.  McFarlane,  of  Montreal,  was  elected  to  the  honor- 
able position  of  president  of  the  Association  for  the 
year  igoo-igoi,  and  Mr.  J.  E.  Hutcheson,  of  Ottawa, 
to  that  of  vice-president.  Messrs.  Thomas  Ahearn,  of 
Ottawa,  and  James  Kent,  F.  H.  Waycott,  W.  J.  Camp, 
and  W.  B.  Powell,  of  Montreal,  were  chosen  as  mem- 
bers of  the  Executive  Committee. 

Mr.  L.  B.  McFarlane  entered  the  service  of  the  Mon- 
treal Telegraph  Company  in  1865,  working  his  way  up 
to  manager.  In  1870  he  resigned  and  accepted  an  of- 
fer from  the  Western  Union  Telegraph  Company  at  De- 
troit, Mich.,  to  become  night-press  operator,  and  later 
was  employed  for  the  company  at  New  Orleans  and 
Nashville,  Tenn.      In  1875  ^^-  McFarlane  was  appoint- 


SUIT  CONCERNING  WIRELESS  TELE- 
GRAPHY. 

The  United  States  Circuit  Court  of  New  York  has 
handed  down  a  decision  in  favor  of  Prof.  Marconi  in  the 
suit  brought  by  Lyman  C.  Learned,  of  Boston,  as  the 
assignee  ot  Prof.  Dolbear,  for  damages  to  the  amount 
of  $100,000  and  the  issue  of  an  injunction  restraining 
Marconi  from  using  apparatus  for  wireless  telegraphy. 
The  complaint  set  forth  that  Dolbear  was  the  original 
inventer  of  the  system,  that  his  patents  were  issued  in 
December,  1882,  and  October,  1886,  and  assigned  to 
Learned  in  i8gg.  It  was  further  claimed  that  the  ap- 
paratus for  wireless  telegraphy  exhibited  in  the  dia- 
grams of  Marconi's  patent  was  impractical,  and  that 
the  defendant  well  knew  this.       It  had,  the  complainant 


afleges,  only  commercial  value  when  one  terminal 
grounded  was  used  for  transmission  and  one  for  receiv- 
ing, and  hence  contracts  entered  into  by  the  defend- 
ant for  commercial  purposes  were  carried  out  by  re- 
course to  the  plaintiff's  patented  instrument  or  instru- 
ments similar.  Marconi  applied  similar  criticism  to  the 
apparatus  of  Dolbear,  which  he  claimed  to  be  useless 
for  any  commercial  purposes.  He  contended  that  his 
wireless  telegraphy  apparatus  was  not  an  infringement 
of  the  plaintiff's,  which  contention  was  sustained  by  the 
court. 
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BY  THE  WAY. 

A  LONDON  (eg  is  an  expensive  \isitation.  A  day  of 
it,  counting  the  day  at  eight  hours,  is  estimated  to  cost 
anything  from  ^50,000  to  ;£"ioo,ooo  in  hard  cash.  No 
small  proportion  of  this  goes  to  the  gas  and  electric  light 
companies,  which  have  to  supply  about  a  third  more 
power  than  usual.  But  there  are  also  the  railways. 
Fog  signalling  is  expensive.  At  Clapham  Junction  alone 
£^0  has  been  spent  by  a  single  railway  company  during 
a  day's  fog  in  extra  pay  to  the  platelayers. 

XXX 

When  the  Atlantic  cable  service  was  first  put  in  oper- 
ation the  rate  charged  was  $1  per  letter.  This  charge 
has  now  been  reduced  to  one  shilling  per  word.  It  can 
be  easily  understood  that  in  those  early  days  the  use  of 
the  cable  was  only  resorted  to  in  extreme  cases,  and  the 
greatest  ingenuity  was  exercised  to  keep  down  [the  cost. 
In  this  connection  a  good  story  is  told  of  the  late  Hon- 
orable Isaac  Buchanan,  of  Hamilton,  who  wished  to 
send  a  message  in  which  the  word  Newfoundland 
occurred.  After  a  good  deal  of  hard  thinking  with  the 
object  of  abbreviating  this  word  and  thus  cutting  down 
the  cost  of  the  message,  the  honorable  gentleman 
decided  to  substitute  for  "Newfoundland"  the  word 
"dog."  The  message  reached  its  destinatic^n,  but  the 
recipient  was  unable  to  interpret  it,  with  the  result  that 
two  or  three  additional  messages  were  required  before 
an  understanding  was  reached,  and  the  ultimate  expense 
was  many  times  in  excess  of  what  the  original  cost 
would  have  been  if  the  more  expensive  word  had  been 
first  employed. 


CANADIAN  ELECTRICAL  ASSOCIATION. 

The  various  committees  which  have  in  hand  the  ar- 
rangements for  the  annual  convention  of  the  Canadian 
Electrical  Association  to  be  held  in  Ottawa  in  June,  are 
working  enthusiastically  for  the  success  of  the  meeting.  A 
series  of  interesting  papers  has  been  promised,  and  other 
features  of  an  interesting  and  instructive  programme 
are  rapidly  taking  definite  form.  The  local  committee 
of  arrangements  includes  representatives  of  all  the 
electrical  companies  in  Ottawa  and  vicinity,  besides  a 
number  of  citizens  prominently  connected  with  other 
enterprises.  Having  the  benefit  of  the  experience  of 
the  gentlemen  who  so  successfully  arranged  the  Ottawa 
convention  of  five  or  six  years  ago,  there  is  suflRcient 
assurance  that  nothing  will  be  left  undone  which  would 
ensure  a  pleasant  and  profitable  meeting.  Persons  con- 
nected with  the  electrical  industry  who  may  ncit  yet 
have  connected  themselves  with  the  Association  should 
send  in  their  applications  to  the  Secretary,  C.  H. 
Mortimer,  Confederation  Life  Building,  Toronto,  or  to 
any  officer  or  member  of  the  Association. 


MUNICIPAL  OWNERSHIP. 

In  the  course  of  an  address  delivered  at  the  annual 
convention  of  the  Northwestern  Electrical  Association, 
held  at  Milwaukee  on  January  i6th,  the  president,  Mr. 
P.  Norcross,  expressed  the  opinion  that  as  municipal 
ownership  becomes  more  fully  understood  the  desire  for 
it  will  diminish.  Many  interesting  facts,  he  said,  were 
contained  in  a  report  made  by  a  committee  appointed 
by  the  National  Association  of  Officials  of  Bureaus  of 
Labor  Satistics  in  the  L'nited  States.  In  one  municipal 
plant  there  were  eight  private  arc  lamps  of  1,200  candle 
and  ten  street  lamps.  The  users  of  the  eight  private 
lamps  were  obliged  to  pay  the  city  12  cents  per  kilowatt- 


hour,  while  the  city  paid  nothing  for  its  ten  street  lamps. 
In  other  words,  a  few  enterprising  citizens  paid  for 
their  own  light  five  or  six  times  as  much  as  they  would 
have  paid  to  a  pri\ate  lighting  company,  and  carried 
the  entire  burden  of  lighting  the  entire  citv's  streets, 
which  should  have  been  borne  by  all  of  the  taxpayers. 
In  another  plant  the  cost  to  the  city  of  operating  75 
street  lamps  was  over  12 '2  cents  per  kilowatt-hour.  In 
contrast  to  this  apri\ate  company  was  mentioned  which 
furnishes  the  city  and  private  users  light  at  the  uniform 
rate  ot  2'^  cents  per  kilowatt-hour. 


ch  office  of  the  Canadian  Elec 
Imperial  Building, 


Neu-s, 
Montreal,  Apru.  5TH,  igoi. 


The  Quebec  Leg^islature  have  passed  the  bill  incorporating  the 
Montreal  Li>fht  &  I'ower  Company,  and  having:  given  some 
privileges  hitherto  unknown,  naturally  has  raised  public  discussion 
here.  If,  however,  the  point  is  well  looked  into,  the  public  have 
not  nuich  reason  to  kick.  In  regard  to  the  streets,  is  it  possible 
to  make  them  any  worse  than  they  are  at  present  ?  Will  a  few 
more  poles,  seeing  what  are  up  already,  do  any  further  harm  or 
make  the  streets  look  any  worse?  Montreal  has  a  good  number 
of  electrical  workers  idle,  and  this  new  work  will  provide  situations  ; 
and  as  it  is  financed  by  men  of  excellent  reputation  and  capable 
financiers,  Montreal  surely  will  not  be  the  worse  in  the  long  run 
for  their  enterprise.  Quebec  looks  to  the  government  to  put 
through  any  new  schemes,  but  Montreal  has  to  look  to  the  enter- 
prise of  her  own  citizens,  then  why  frown  down  their  schemes 
when  the  whole  cry  heretofore  has  been,  "Oh,  for  more  enter- 
prise ?  " 

Citizens  on  the  St.  Catherine  line  of  the  Montreal  Street  Railway 
are  so  pleased  with  their  new  double-truck  cars,  that  the  "  Wind- 
sorites  "  are  jealous  and  longing  for  their  turn.  Now  that  the 
Chambly  dam  is  prepared  sufficiently  for  therailway  to  have  some 
additional  power,  it  is  hoped  the  turn  will  come  soon. 

The  dam  ha\'ing  been  sufficiently  repaired  at  Chambly,  power 
was  turned  on  again  last  week,  and  the  Royal  Company  were 
enabled  to  dispense  with  auxiliary  plants  at  Montana  street,  Chen- 
neville  street,  etc.,  which  they  had  requsitioned  into  service  at  the 
time  of  the  break.  It  is  said  that  the  Montreal  Street  Railwa}' 
Company  are  now  getting  from  that  source  500  h.  p.,  to  be  further 
increased  shortly.  This  is,  of  course,  in  addition  to  their  own 
power  from  steam  power  house  on  William  street. 

The  new  Montreal  Light  &  Power  Company  are  adding  to  lie 
generator  capacity  at  Chambly  power  house,  the  additions  to  be 
Westinghouse  apparatus,  and  voltage  now  will  be  20,000  stepped 
up  by  transformers  and  not  taken  directly  off  the  generators,  as 
was  the  case  with  the  original  S.  K.  C.  generators,  current  from 
which  was  taken  off  at  10,000  volts.  The  step  down  station  will 
be  at  the  Royal  Company,  as  before.  This  doubling  up  of  voltage 
will,  of  course,  give  them  greater  carrying  capacity  on  their  lines, 
and  it  is  evident  that  they  intend  selling  electric  current  on  an  ex- 
tended scale  or  certainly  the  expense  would  not  be  gone  into.  It 
also  shows  that  they    have  got  their  present  plant  well  loaded  up. 

The  Lachine    Rapids    H^■draulic    &    Land    Company   seem    to 

have  stood  off  going  into  the  combine,  at  least  for  the  present. 
This  still  gives  us  a  measure  of  competition  in  Montreal,  and  as 
has  been  said  of  the  new  U.  S.  steel  trust,  "  sometimes  the  works 
with  small  output  can  hold  the  large  ones  to  a  price." 


NOTICE  TO  SUBSCRIBERS. 

Subscribers  who  may  change  their  addresses  on  the  1st  of  May  are 
requested  to  advise  us  of  the  fact,  and  send  us  promptly  their  new 
addresses,  thus  insuring  correct  delivery  of  their  papers. 


The  first  legal  step  in  the  electric  light  trouble  at  St.  Catharines, 
Ont.,  was  ttiken  a  few  da)'s  ago,  when  the  old  board  of  directors 
took  out  an  injunction  to  prevent  Mr.  Nihan's  board  of  directors 
from  transacting  any  of  the  company's  business. 
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THE  LANGEN  SUSPENDED  ELECTRIC 
RAILWAY. 

Ax  engineering'  work  which  lias  Jittracted  much 
attention,  and  which  differs  from  anything  to  be  found 
in  this  country,  is  the  Langen  mono-rail  suspended  elec- 
tric railway,  operated  between  Barmen,  Elberfeld,  and 
\'ohwinkle,  near  Colonge,  in  Germany.  The  system 
consists  essentially  in  the  employment  of  a  single  rail 
fixed  to  the  under  surface  of  a  viaduct,  which  latter  is 
supported  by  light  lattice  work  construction.  As 
shown  by  the  illustrations,  the  wheels  roll  above  instead 
of  beneath  the  cars.  The  machinery  which  we  are  ac- 
customed to  see  beneath  an  electric  car  is  located  upon 
the  top,  and  a  remarkable  fact  is  that    the    wheels     roll 


anced  directly  beneath  the  propelling  wheels,  which 
form  the  only  support  for  the  hook  connections.  The 
ties  of  the  wheels  are  grooved  or  hollowed  out  to  a 
depth  of  about  an  inch  so  that  they  grip  the  rail.  The 
weight  of  the  car  acts  as  so  much  ballast  in  holding  the 
wheels  on  the  rails,  and  the  grooves  prevent  them  from 
slipping  off,  although  to  the  observer  it  appears  as  if  a 
car  might  break  away  from  its  fastenings  and  fall  at 
any  time. 

To  each  truck  are  fastened  two  wheels  one  behind 
the  other,  the  electric  motor  being  placed  outside  and 
between  the  wheels.  The  electric  current  is  carried 
through  the  motor  by  means  of  a  trough  or  shoe  which 
slides  along  a    smaller    rail    charged    from    the    power 


-The  Langen  Sisi'imuji  I-:i,i  > 


along  a  single  rail  insttad  of  two.  One  rail  railways 
have  been  constructed  before,  but  the  cars  have  always 
been  above  and  kept  from  falling  over  or  leaving  the 
rail  by  wooden  or  metal  beams  which  formed  a  cradle  or 
channel  through  which  thej-  ran.  On  the  Barmen  line 
the  cars  have  no  lateral  supports  whatever. 

The  length  of  the  road  is  eight  and  one-quarter  miles. 
Six  miles  of  the  line  pass  over  the  Wupper  river,  a  tri- 
butary of  the  Rhine,  which  varies  in  width  from  sixty- 
eight  to  one  hundred  and  fifteen  feet.  No  satisfactory 
route  existed  for  a  surface  road,  and  it  was  deemed  im- 
practicable, on  account  of  the  expense  and  engineering 
difficulties,  to  construct  an  ordinary  type  of  elevated 
railroad.  The  adoption  of  the  hanging  system  was 
recommended  by  the  engineers  of  the  Electritats  Aktien- 
gellschaft,  who  estimate  the  total  cost  of  the  road  to 
have  been  $2,500,000. 

Steel  castings,  curved  like  huge  hooks,  are  bolted  to 
the  upper  frame-work  of  the  car  and  connect  it  with  the 
motor  trucks  on  the  rails.     The  centre  of  the  car  is  bal- 


house.  The  motors  are  rated  at  36  horse  power  at  500 
volts.  The  currents  supplied  to  the  up  and  down  track 
are  separate,  and  a  l?rge  storage  battery  is  installed  at 
the  central  station.  In  the  case  of  a  train  of  two  or 
more  cars  the  first  car  alone  is  fed  directly  by  the  cur- 
rent, a  flexible  cable  of  several  wires  supplying  the 
necessary  current  to  the  other  cars  for  motors,  incan- 
descent lamps  or  bells.  Each  car  has  a  motor  equip- 
ment. Westinghouse  air  brakes  are  used,  the  reser- 
voirs being  refilled  at  the  terminal  points  of  the  line. 

Curves  can  be  managed  with  but  slight  oscillations, 
in  fact,  curves  with  a  radii  of  50,  25  and  10  metres  have 
been  passed  over  with  speeds  of  41,  30  and  16  miles, 
deflecting  the  cars  by  35,  36  and  27  degrees,  and  still 
no  motion  was  felt  by  the  passengers.  The  sharpest 
curve  of  the  track  proper  has  a  radius  of  295  feet.  The 
cars  are  37  feet  long  by  6.5  feet  wide,  and  accommo- 
date fifty  passengers  each.  Two  telephone  wires  are  at- 
tached to  the  structure,  and  by  means  of  a  bamboo  pole, 
carrying  metal  clips,  connection  can    be  made  from  any 
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car  to  the  power   house   and  \arious  stations  on  the  line 
Automatic  ticket  vending  boxes  are  used. 

The  structure  is  about  twenty-five  feet  above  the 
street  level,  and  the  lowest  portion  of  the  car  about  15 
feet.  The  weight  of  the  car,  witli  its  load  of  fifty 
passengers,  is  estimated  at  fourteen  tons,  made  up  as 
follows  : 
Two  electric  motors  with  complete  electrical  outfit..      6,743  lbs. 

Two  bodies  with  buffers  and   cross  beams 3,960    " 

Car  body  with  seats  complete ■-•903    " 

Passeng^ers 7 ,  700    ' ' 

Total 31.306  lbs. 

The  superstructure  itself  weighs  700  pounds  per  foot. 
The  supports  are  placed  at  an    average    distance  of  100 


KiG.    2 — DET.^ILS    of    SlSPENSION    TrI  CK,      L.\Ni;K.\    .StSPENnKl) 
R.\ILVV.\V. 

feet  apart.  It  is  proposed  to  run  the  cars  at  a  speed  of 
thirty  miles  per  hour,  thus  the  average  speed  including 
stops  will  be  about  twenty  miles.  Trains  of  two  cars 
run  under  a  headway  of  two  minutes,  and  are  controll- 
ed by  an  automatic  block  signal  system.  It  is  estima- 
ted that  .with  trains  of  four  cars  six  thousand  persons 
can  be  dispatched  per  hour  in  either  direction. 

The  road  was  put  in  operation  on  October  24th, 
1900,  the  work  of  construction  occupying  about  two 
years.  It  is  understood  that  some  six  thousand  engi- 
neering drawings  were  prepared  in  connection  with  the 
installation. 


AMERICAN  STREET  RAILWAY 
ASSOCIATION. 

The  twentieth  annual  meeting  of  the  .American  Street 
Railway  Association  will  be  held  in  the  city  of  New 
York  on  October  g,  10  and  11.  The  Madison  Square 
Garden  has  been  leased  for  one  week,  and  it  is  expected 
that  the  exhibit  of  street  railway  appliances  will  be  on  a 
very  large  scale.  The  Street  Railway  Accountants' 
Association  of  America  will  also  convene,  as  usual, 
simultainebusly  with  the  Street  Railway  Association. 

Among  others,  papers  will  be  presented  on  the  follow- 
ing subjects  :  "  The  V'alue  of  Storage  Batteries  as 
-Auxiliaries  to  Power  Plants"  ;  "  The  Public,  the  Oper- 
ator and  the  Company";  "The  Best  Manner  and 
Mode  of  Conducting  the  Return  Circuit  to  the  Power 
House  "  ;  "The  Economies  Resulting  from  the  Use  of 
Four  Motors  instead  of  Two  on  Double  Motor  Equip- 
ments "  ;  "Practical  Results  Obtained  from  Three- 
Phase.  Transmission  and  Rotary  Transformers  or  Motor 
Generators  in  Transmitting  Power  on  Railway  Lines  "  ; 
"  The  Modern  Power  House,  including  the  Use  of 
Cooling  Towers  for  Condensing  Purposes." 


Messrs.  Pocock  &  Russell,  of  Hamilton,  have  invented  a 
frictipn  brake  lor  steam  and  electric  cars,  by  which  it  is  claimed 
a  c.ar  can  be  stopped  within  a  very  few  feet  when  running'  at  high 
speed.  The  principle  is  a  friction  shoe  applied  to  the  wheels  of 
the  car. 


SUNDAY  CARS  IN  ST.  JOHN,  N.  B. 

.An  attempt  by  the  Sabbath  Observance  Association 
of  St.  John,  N.  B.,  to  prevent  the  running  of  street 
cars  on  Sunday,  has  failed,  because  of  an  adverse  ruling 
by  the  police  court.  Complaint  had  been  made  against 
several  motormen  who  were  operating  cars  carr^■ing 
passengers,  and  the  street  railway  company  moved  for 
their  dismissal  on  the  ground  that  the  street  railway 
was  exempt  under  the  Sabbath  Observance  .Act.  Sec- 
tion I  of  this  act  provides  that  it  shall  not  apply  to 
persons  carrying  travelers,  and  the  case  turned  on 
whether  street  railway  passengers  could  be  considered 
travelers  within  t4ie  meaning  of  the  act.  The  principal 
difficulty  was  to  determine  the  length  of  a  Sabbath 
day's  journey.  The  local  authorities  in  matters  ecclesi- 
astical could  give  no  assistance,  but  finally  a  case  was 
found  in  the  law  books  where  a  Sabbath  day's  journey 
was  defined  as  2,000  paces,  or  about  three-quarters  of  a 
mile.  Under  this  ruling  the  judge  dismissed  the  com- 
plaints, holding  the  company's  point  as  to  passengers 
being  travelers  to  be  well  taken. 


.'av  Conipanv 
and  that  ex- 


SPARKS. 

It  is  announced  that  the  .Montreal  Street  Ra 
have  acquired  the  Montreal  Park  &  Island  RaiKvj 
tensive  imjirovements  will  be  made  to  the  road. 

Conductors  employed  by  the  Brooklyn  Rapid  Transit  Railway 
Company,  of  Brooklyn,  N.V.,  are  now  required  to  furnish  bonds 
for  $500  as  a  safeguard  to  the  company  against  dishonesty.  It  is 
alleged  that  the  shorla.ge  of  fares  among  the  3,345  conductors 
employed  in  the  various  lines  has  in  the  past  amounted  to  a  large 
sum  daily. 

.\  recent  Ottawa  paper  calls  attention  to  the  fact  that  the  great 
value  of  the  work  done  by  Ottawa  in  electric  railway  enterprise 
related  particularly  10  the  snow  problem  confronting  the  Canadian 
cities  between  Kingston  in  the  west  and  Quebec  in  the  east. 
Prior  to  1890  it  was  generally  con..,idered  impracticable  to  operate 
wheeled  cars  upon  tracks  in  the  streets  of  Quebec,  Montreal  or 
Ottawa,  which  cities  experience  greater  winter  storms  and 
depths  of  snow  than   any  other    cities    upon    this    continent.      The 
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manner  in  which  Messrs.  Ahearn  &Soper  overcome  the  obstacles 
was  eagerly  watched  by  the  managers  of  the  Montreal  Street 
Railway  Company,  and  as  a  result  the  example  set  by  Ottawa 
was  followed  in  Montreal.  This  debt  of  gratitude  was  gratefully 
acknowledged  a  few  years  ago  in  the  Railway  Committee  of  the 
House  of  Commons  by  the  Hon.  Mr.  Brodeur,  the  piesent  Speaker 
of  the  House  of  Commons,  who  stated  that  to  the  example  and 
success  achieved  by  Ahearn  &  Soper  at  Ottawa  was  due  the  fact 
that  electric  cars  were  adopted  in  Montreal.  Mr.  Brodeur  .spoke 
authoritatively,  being  for  many  years  one  of  the  solicitors  for  the 
Montreal   Street    Railwav    Co. 
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ENGINEERING  ^'  MECHf\NICS 


INSUFFICENT  BOILER  CAPACITY. 

Ill  the  discussion  over  the  plans  lor  abatiiit;  ihe  smoke  nuisance 
in  Chicago,  an  interesting  contribution  is  made  by  an  engineer, 
employed  in  a  small  plant,  who  describes  the  conditions  which 
obtain  in  his  boiler  and  engine  room,  and  likewise,  he  declares,  in 
a  large  majority  of  similar  plants  throughout  the  city.  Reviewing 
the  opinions  expressed  by  several  prominent  local  engineers,  he 
says  : 

They  one  and  all  told  you  these  three  things — that  bituminous 
coal  on  first  exposure  to  intense  heat  gives  off  great  volumes  of 
black  smoke,  that  our  present  appliances  for  its  combustion  are  so 
imperlect  that  it  is  impossible  to  consume  all  this  smoke,  and  that 
careful  firing  would  do  away  with  a  large  per  cent,  of  it — and  give 
the  impression  to  the  general  public  that,  after  all,  the  firemen  are 
to  blame  for  most  of  the  trouble.  Undoubtedly  this  is  true  in  the 
plants  presided  over  by  these  chief  engineers,  and  probably  it  is 
also  true  in  a  number  of  the  large  down-town  blocks  and  the  large 
modern  manufacturing  plants,  but  if  you  want  to  get  the  true 
reasons  for  most  of  the  smoke  you  complain  of  so  constantly  and 
bitterly,  get  out  among  the  engineers  and  firemen  who  actually 
shovel  the  coal — the  men  who  make  the  smoke — and  then  you'll 
get  at  the  root  of  the  matter. 

He  declares  that  the  smoke  nuisance  is  the  result  of  inadequate 
boiler  capacity  and  overworked  engineers  and  firemen,  and  points 
to  the  files  of  the  Society  for  the  Prevention  of  Smoke  tor  proof  of 
this  assertion.  This  society  employed  skilled  men  to  visit  and  in- 
spect steam  plants  and  find  out  just  why  dense  smoke  was  allowed 
to  pour  from  the  chimney,  talk  the  matter  over  with  the  engineer 
and  proprietor  and  suggest  remedies.  If  they  were  unreasonable 
and  refused  to  do  anything  the  society  intended  to  arrest  and  re- 
arrest them  till  they  were  glad  to  apply  the  remedies.  They  found 
instead  that  the  smoke  was  mostly  due  to  inadequate  boiler  capa- 
city and  overworked  engineers  and  firemen  and  they  had  no 
remedy.  If  a  boiler  is  not  big  enough  to  furnish  the  required 
steam  without  crowding  the  fire  from  morning  till  night  there  is  no 
possible  way  to  keep  it  from  making  a  dense  smoke.  If  a  boiler 
with  constant  care  and  attention  could  possibly  be  made  to  pro- 
duce the  steam  without  undue  smoke,  in  nine  cases  out  of  ten  the 
engineer,  who  also  does  the  firing,  is  required  to  do  other  work 
around  the  place,  which  prevents  him  from  giving  his  fire  proper 
attention.  If  a  plant  has  a  battery  of,  say,  four  boilers  and  really 
ought  to  have  five  or  six,  and  employs  only  one  fireman,  as  in  plenty 
of  places  in  Chicago,  and  this  one  man  has  to  shovel  from  twelve 
to  sixteen  tons  of  coal  under  these  boilers  daily,  take  up  and  wheel 
out  his  ashes  and  look  after  his  feed  pumps,  how  would  the  "single 
shovel  method  "  work  ? 

.Some  of  the  examples  cited  are  interesting  and  instructive.  The 
public  is  asked  for  an  expression  of  opinion  on  the  following  cases 
which  are  said  to  be  typical  of  many  in  Chicago  to-day  : 

What  do  you  think  of  a  200-room  hotel  with  only  two  boilers  to 
run  the  healing  system,  elevators,  laundry,  etc. ,  when  the  engineer 
does  his  own  firing,  wheels  all  coal  from  the  front  under  the  side- 
walk to  the  rear,  where  the  boilers  are,  is  responsible  for  the  hy- 
draulic elevator  pumps,  feed  pumps,  laundry  engines  and  machin- 
ery, and  is  expected  to  leave  his  engine  room  to  go  to  any  floor  in 
the  house  to  repair  the  heating  system,  electric  lights,  hydrant 
faucets,  etc.,  any  time  he  may  be  called  on  ? 

What  do  you  think  of  a  plant  where  the  engine  and  boiler  are 
in  one  corner  of  a  loo-foot  basement  where  the  engineer  is  expect- 
ed to  keep  up  steam,  run  the  engine,  pumps,  injectors,  etc.,  all 
day,  receive  and  put  away  all  goods  that  are  stored  in  the  base- 
ment, keep  accurate  account  of  them,  and  give  them  out  as  called 
for,  keep  the  floor  swept  and  the  whole  basement  clean  and  neat, 
have  charge  of  and  keep  in  repair  the  heating  system  of  five  floors, 
run  two  small  machines  eighty  feet  from  the  engine  that  have  to  be 
operated  at  least  two-thirds  of  every  day  and  do  all  the  carpenter 
work  for  the  building  that  can  be  done  in  the  basement  and  then 
aken  where  it  is    to  be  set  up  and  used  ? 

Many  engineers  who  have  been  questioned  on  this  subject  say 
hat  the  picture  presented  in  the  foregoing  description  is  not  over- 
drawn.— Modern  Machinery. 


SMOKE  PREVENTION  AND  BOILER  RATING. 

The  proceedings  of  the  Engineers'  Society  of  Western  Pennsyl- 
vania, just  issued,  contains  the  recommendations  of  the  commit- 
tee on  smoke  prevention  and  boiler  rating  as  follows  : 

In  the  matter  of  rating  of  steam  producing  plants,  the  following 
three  divisions  were  discussed  :  ( i )  Heating  surface  per  horse 
power  ;  (2)  great  surface  per  horse  power,  and  (3)  amount  of 
draft.  The  committee  did  not  think  it  wise  to  recommend  any 
fixed  amount  of  heating  surface  per  horse  power,  partly  because 
some  boilers  are  working  economically  with  less  than  the  usual 
surface  usually  recommended  per  horse  power  ;  that  is,  for  a  hori- 
zontal tubular  12  squarefeet,  and  for  a  water  tubular  losquare  feet. 

In  regard  to  the  area  of  grate  surface  per  horse  power,  the 
committee  recommends  the  following  ;  (i)  Run  of  mine,  one-sixth 
to  one-fifth  square  foot  per  horse  power;  (2)  slack,  bituminous  an- 
thracite, one-fourth  to  one-fifth  square  foot  per  horse  power,  the 
air  space  in  the  grate  being  taken  at  50  per  cent .  For  mechanical 
stoking  the  rate  should  be  the  same. 

Regarding  the  third  matter  the  committee  finds  that  in  all 
cases  the  draft  should  be  measured  not  in  the  stack  nor  in  the 
ashpit,  but  in  the  furnace  over  the  fire  and  with  the  furnace  door 
closed  and  the  ashpit  door  open  when  working  the  grate 
at  the  above  mentioned  rate.  When  thus  measured  in  unfavorable 
weather  the  minimum  should  be  three-eighths  of  an  inch  lor  run  of 
mine  and  one-half  inch  tor  slack. 

Regarding  smoke  prevention  the  committee  reached  the  follow- 
ing conclusions  : 

1.  In  an  ordinary  furnace,  smoke  may  be  made  very  light  by 
very  careful  hand  firing,  yet  in  practice  this  cannot  be  obtained 
continuously,  and  the  use  of  special  furnaces  or  appliances  should 
be  insisted  on  and  made  compulsory  by  law. 

2.  The  best  method  of  preventing  smoke  is  to  burn  the  fuel  in 
a  separate  chamber,  so  that  the  combustion  is  complete  before 
the  gases  touch  the  surface  of  the  boiler. 

3.  Where  this  method  is  not  practical,  as  in  boilers  already  set 
and  where  there  is  no  room,  the  best  results  are  obtained  by  mix 
ing  the  smoke,  as  it  passes  from  the  furnace  with  heated  air,  the 
effect  of  which  increases  the  temperature  of  the  smoke  as  the 
temperature  of  the  air  increases,  thus  burning   the  smoke. 

4.  That  as,  even  with  special  furnaces  of  the  above  types,  with 
hand  firing,  the  combustion  is  irregular  and  hence  some  smoke 
must  be  produced  at  times,  the  use  of  mechanical  stokers  is 
strongly  recommended,  especially  in  all  plants  above  100  horse 
power. 

5.  As  mentioned  above,  there  is  a  lower  limit  of  grate  area  per 
horse  power  below  which  the  furnace  is  not  heated  enough  to  in- 
sure complete  combustion  ;ind  smoke  is  thus  produced. 
For  this  reason  all  plants  should  be  subdivided  into  two  units  at 
least,  in  order  that  the  boilers  may  never  run  at  a  lower  activity 
than  one-third  of  their  rated  horse  power. 


Every  steam  plant  should  be  fitted  with    more  than    one    boiler 
eeder. 


SAVING  AND  WASTE  IN  SMALL   STEAM  PLANTS. 

An  interesting  case  of  improvonicnl  in  llic  economy  of  a  small 
power  plant  has  recently  come  before  our  notice,  says  the  Engineer, 
In  the  plant  in  question  steam  was  required  to  heat  a  small 
building  and  to  supply  an  engine  developing  some  20  to  30  indi- 
cated horse-power  for  about  10  hours  per  day.  For  this  purpose 
two  boilers  were  employed,  one  an  old  type  heating  boiler  fur- 
nishing steam  at  low  pressure  for  heating  purposes,  and  the  other 
an  old  and  decrepit  tubular  boiler  for  the  engine.  A  good  grade 
of  stove  coal  was  burned  in  each  costing  about  $5  per  ton.  Under 
tlrtjse  conditions  the  daily  consumption  of  coal  during  the  winter 
months  was  about  one  ton.  In  due  course  of  time  these  old 
boilers  were  taken  out  and  replaced  by  a  modern  boiler  of  the 
usual  fire  tube  type.  The  grate  of  this  boiler,  both  in  extent  and 
form  of  grate  bar,  w'as  designed  tor  rice  coal  instead  of  the  more 
expensive  fuel  which  had  been  previously  used.  At  the  same  time 
the  engine,  which  was  simple  and  non-condensing,  was  arranged 
to  deliver  its  exhaust  into  the  steam  heaters,  and  thus  to  utilize 
the  exhaust  steam  for  heating  purposes  instead  of  throwing  it 
away  entirely,  and  then  providing  by  a  separate  boiler  the  steam 
reqired  for  the  heating. 

Under  the  same  general  conditions  as  before  and  without  further 
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engfineerini^'  refinement,  tlu'  roiisunipl  ii^i  ot  liiol  h.'is  been  redueed 
to  about  one-half  ton  of  rite  coal  as  compared  with  the  ton  of 
stove  coal  formerly  used.  This  means  a  net  saving'  of  about  $4 
per  day  in  the  fuel  account.  Durinfjthe  summer  months  the  saving 
will  be  less,  but  it  is  within  the  limits  of  prolialiilily  to  count  on  a 
saving  of  about  $1,000  per  year  simply  in  I  lie  lucl  account. 

With  some  further  improvements,  sui  h  as  ;in  exhaust  feed  water 
heater,  improved  non-cotKhuting  coxering  foi'  the  boilei-  and  pi[i- 
ing,  a  still  further  saving  m.ay  be  expected. 

It  may,  of  course,  be  said  that  the  first  conditions  were  exces- 
sively wasteful,  and  such  indeed  was  the  case.  .\t  the  same 
time  there  are  only  loo  many  just  such  u.istcfvil  little  steam  plants 
scattered  throughout  the  length  and  breadth  of  om  land,  and 
while  in  many  of  them  conditions  would  not  permit  of  so  large  a 
relative  financial  saving  as  that  described  above,  still  the  illustra- 
tion given  may  be  taken  as  a  fair  example  of  what  may  be  saved 
under  conditions  of  this  general  character.  Again  it  may  be 
noted  that  the  new  plant  referred  to  is  by  no  means  in  the  front 
rank  of  engineering  practice.  The  inst.ill.itions,  old  and  new,  in 
fact  involve  only  the  simplest  of  every  tl.iy  engineering,  and  may 
be  taken  as  a  good  illustration  on  the  way  money  may  be  wasted 
or  saved  in  the  fuel  account  of  an  ordinary  small  steam  and  power 
plant. 

HINTS  FOR  ENGINEERS. 

An  asbestos  plug  cock  makes  a  very  good  blow-off  cock. 
Engineers  used  to  argue  concerning  the  advisability  of  turning 
the  plugs  of  these  cocks  more  than  one-quarter  revolution,  but  such 
discussions  were  suddenlv  cut  off  by  the  appearance  c>i'  plugs  that 
could  not  be  turned  more  than  90  degrees. 

Many  of  the  valves  found  in  modern  steam  plants  have  remov- 
able discs,  so  that  when  one  leaks  it  can  easily  be  repaired.  A 
supply  of  these  discs  should  always  be  kept  on  hand,  as  it  may 
not  be  convenient  to  buy  one  when  it  is  wanted. 

When  an  engine  runs  "  under,"  it  always  has  an  awkward 
appearance. 

If  you  are  not  paid  as  much  money  for  running  your  engine  as 
you  consider  the  job  worth,  do  not  fail  to  keep  the  plant  in  first- 
class  condition,  for  visitors  will  not  stop  to  inquire  how  much 
salary  you  receive. 

When  calculating  the  speed  of  an  engine,  begin  with  the  gover- 
nor pulley,  just  as  if  it  were  the  driving  pulley  on  a  shaft. 

If  it  is  necessary  to  use  the  common  globe  check  valves,  when 
jiiping  up  a  steam  plant,  use  one  size  larger  than  the  pipe,  as  the\' 
will  work  with  less  friction. 

Leaky  boiler  seams  should  never  be  calked  w-ith  steam  pressure 
on  the  boiler. 

One  hundred  pounds  of  wood  are  equal  to  forty  pounds  of  good 
coal,  .so  far  as  steam-making  qualities  are  concerned.  A  cord  of 
hickory  wood  is  worth  much  more  than  a  cord  oi  chestnut,  but 
the  latter  does  not  weigh  as  much  as  the  lormer,  so  that  for  equal 
weights,  there  value  is  equal.  It  is  assumed  that  the  wood  is 
thoroughly  .seasoned. 

Before  you  attempt  to  carry  your  indicator  box  away  by  the 
handle,  be  sure  that  the  lid  is  lockcLl  or  hooked,  as  otherwise  you 
may  find  the  indicator  on  the  tlooi . 

An  injector  requires  steam  for  its  successful  opei'iition  ;  hot 
water  will  not  answer  the  purpose. 

Ground  joints  on  cylinder  he.ads  of  ste.im  engines  are  good 
things,  as  they  save  packing  and  trouble,  but  tluy  iiuisl  be  used 
carefully  when  taken  apart,  as  it  does  not  ri'quiie  nuicii  to  m.ike 
them  leak.  Before  they  are  put  together  both  surtaces  should  le 
well  cleaned,  and  treated  with    cylinder  oil. 

Locate  the  blow-off  vjilve  as  near  your  boiler  as  possible. 

Plumbers  often  use  wax  for  making  joints  on  gas  pipes,  in  order 
to  prevent  leaks,  but  red  or  white  lead  will  do  for  ordinary  work  ; 
if  there  are  small  leaks  the  joints  may  be  varnished. 

When  fitting  up  a  water  tank  for  use  in  the  upper  story,  or  per- 
haps on  the  roof,  locate  the  outlet  pipe  in  the  side  near  the  bottom. 
Do  not  let  it  project  on  the  inside,  b\it  have  it  funnel-shaped,  with 
the  inner  end  flush  with  the  inside  of  tank.  That  is  the  way  to 
secure  the  greatest  efiiciency  ;  in  other  words,  the  proper  way  to 
get  the  most  water  through  the  pipe  in  a  given  tiine. 

When  an  engineer  thoroughly  understands  the  machine  that  he 
has  charge  of  he  has  made  a  good  point,  but  he  c;in  not  claim  to 
be  well  informed  in  the  business  until  he  has  a  gootl  working 
knowledge  of  several  other  kiiids.      He  should  also   study   up    the 
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man  who  owns  the  machine  he  is  running,  for  failure  to  do  this 
inay  result  in  complete  dissatisfaction,  when  he  in  reality  is  a  com 
petent  engiiu-er. 

When  it  is  desired  to  conned  into  a  pipe  say  2  inches  or  less  in 
diameter,  it  is  frequently  cheaper  to  bre.ak  a  ...st  iron  L  than  to 
disconnect   sever.il  joints. 

If  you  intend  to  use  ;.  heavy  cylinder   oil 
a  downw,ird-dro|i  luhr  c.ilor. 

Be  sure  to  close  the  dri[)  cocks  on  vour  engine  when  it  has 
attained  full  speed. 

The  tensile  strength  ol  a  ri\et  Is  usuall}'  nuich  greater  than  its 
shearing  strength,  but  this  is  counterbalanced  by  the  fact  that 
when  two  boiler  plates  are  ri\eted  together,  the  friction  which 
must  be  overcome  before  thex'   can  be  torn  apart,  is  verv  great. 

Do  not  roll  sheet  packing  into  a  bundle  of  small  iliameter,  but 
spread  it  on  a  broad  shelf. 

Some  pumps  have  h.uid  levels  to  start  them  with  in  case  the 
valve  gear  fails  to  work,  while  others  have  none  because  it  is 
claimed  that  none  is  needed.     I  prefer  the  former. 

It  is  a  good  pl.in  to  let  your  engine  exhaust  into  vour  heating 
system,  but  it  is  not  necessary  or  advisable  to  have  the  inner  sur- 
face of  the  pipes  coated  with  the  dregs  of  cylinder  oil.  It  is  well 
to  Jput  a  sep.ir.itor  in  the  exh.aust  pipe  and  locate  it  near  the 
engine. 

Do  not  do  anything  to  discomage  yoursell\  This  means  that 
ifyouarean  engineer,  striving  to  keep  and  old  plant  in  good  order, 
do  not  count  the  hoins  you  work  each  week  (unless  you  are 
fortunate  enough  to  bi-  paid  by  the  hour),  for  they  may  moiuit  up 
to  an  alarming  figure  and  so  operate  to  dishearten  vou. 

Heating  by  direct  radiation  means  that  the  radiators  are  located 
directly  in  the  roomsto  be  heated. 

Rosin  makes  a  very  poor  belt  dressing. 

Do  not  attempt  to  tighten  the  nuts  on  a  flange  coupling  under 
steam  pressure. 

What  a  great  number  of  reasons  are  given  for  boiler  explosions 
as  we  hear  of  them  from  day  to  day  !  If  all  were  correct  it  would 
prove  a  steam  boiler  to  be  a  very  corrplicated  and  unsafe  thing  to 
handle,  or  work  around,  but  fortunately  some  of  these  rea,Sons  do 
not  exist  outside  of  the  fertile  brain  of  those  who  exploit  them  for 
their  own  benefit.  A  boiler  explodes  because  it  is  not  strong 
enough  to  stand  the  pressure  that  is  put  upon  it,  and  that  covers 
the  whole  ground.  The  boiler  may  be  new,  with  defects  that 
render  it  at  once  unsafe,  and  when  wctrking  pressure  is  put  upon 
it  there  is  trouble,  or  it  may  be  old  and  gradually  grow  weaker 
until  it  fails  under  an  ordinarv  pressure.  Oi'  course,  it  takes  an 
experienced  engineer  to  tell  when  it  has  become  imsafe,  but  there 
is  nothing  supernatural  about  it,  as  soine  people  would  have  us 
believe.— H.  W.  Wakeman,  in  The  Wood-Worker. 


DUPLEX  TELEPHONE  LINE  IN  JAPAN. 

Some  time  ago  the  Japanese  government  caused  to  be  installed 
two  metallic-circuit  telephone  toll  lines  between  Yokohama  and 
Tokio,  a  dist.ance  of  about  15  miles.  The  traffic  soon  exceeded 
the  cajiacity  ol  thes.^  lines,  and  in  ilefault  of  a  government  appro- 
priation lor  ;i  Ihirtl  line,  it  w.is  tieclded  to  duplex  the  two  existing 
ones.  To  do  this  tlu'  repeating'  coil  .at  each  end  of  either  circuit 
(four  in  all)  was  split  at  the  middle  point  of  its  primary  winding, 
and  a  wire  placed  conni'cting  these  two  points  in  the  two  coils  at 
Vokoham.'i,  .muI  .'i  simil.ir  coniieition  between  the  two  coils  .-it 
Tokio.  In  e.'ich  of  these  cross-connecting  circuits  w.'is  placed  the 
ordinary  microphone  and  telephone  apparatus.  Thus  a  third  cir- 
cuit was  obtained,  the  two  legs  of  which  were  double,  each  leg 
embracing  the  two  parallel  wires  of  one  existing  metallic  circuit. 
Interference  and  cross-talk  between  the  new  instruments  and  the 
others  was  thus  neutralized  in  each  circuit.  The  duplex  arrange- 
ment h;is  been  working  satisfactorily  since  its  installation. 


A  great  telegraph  case  is  before  the  Court  of  Appeals  in  Toronto. 
The  plaintiff  is  George  Morrow,  a  Boston  broker,  and  he  is  suing 
to  set  aside  a  transfer  of  stock  in  the  Montreal  Telegraph  Com- 
pany to  the  Great  Northwestern  Telegraph  Company,  whereby 
the  Western  Union  Telegraph  Company  secured  control  of  both 
companies.  He  failed  before  the  lower  court.  It  is  said  that 
$20,000,000  of  securities  are  directly  and  vitally  involved  in  the 
result  of  the  action  and  appeal.  It  is  claimed,  incidentally,  by  the 
plaintiff  that  the  Great  Northwestern  Company  is  not  earning  the 
eight  percent,  dividend  it  paysannually  to  the  Montreal  Telegraph 
shareholders,  and  that  the  \Vestern  Union  is  making  up  the  deficit 
and  charging  it  against  the  Canadian  companies. 
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SPARKS. 

Hugh  McColl,  electrical  contractor,  of  Ottawa,  is  announced  to 
have  assigned. 

.An  agitation  is  on  foot  to  h.ive  the  streets  of'the  village  of  Embro, 
Ont.,  lighted  by  electricity. 

Mr.  John  Ganter  has  been  appointed  engineer  of  the  w.iier- 
works  and  electric  light  plants  at  Woodstock,  \.  B. 

Mr.  Simmons,  electrician  of  the  electric  light  plant  at  Hunts- 
ville,  Ont.,  has  tendered  his  resignation  to  the  council. 

The  electric  light  plant  of  the  Fraserville  Compan}-  at  Riviere 
du  Loup,  Que.,  was  destroyed  by  fire  early  last  month. 

The  ratepayers  of  Dresden,  Ont.,  have  voted  in  favor  of  borrow- 
ing $10,000  on  debentures  to  purchase  an  electric  light  plant. 

The  Guelph  Street  Railwaj'  Company  has  secured  a  charter  for 
an  electric  road  to  Hespeler,  via  Puslinch  lake,  and  to  Berlin. 

Hull  Bros.  &  Company  are  building  a  large  block  at  Calgary, 
N.  W.  T.,  and  purpose  installing  an  electric  light  plant  in  the  build- 
ing. 

.A  by-law  will  be  submitted  to  the  ratepayers  of  Lindsay,  Ont.,  at 
an  early  date  to  provide  for  installing  a  municipal  electric  light 
plant. 

It  is  reported  that  work  will  be  commenced  in  the  spring  on  the 
extension  of  the  Hamilton  Radial  Railway  from  Burlington  to 
Oakville. 

The  town  of  Yarmouth,  \.  S.,  is  seeking  authority  from  the 
provincial  legislature  to  borrow  $10,000  l"or  the  purposes  of  elec- 
tric lighting. 

The  city  council  of  Victoria,  B.  C,  have  recently  purchased 
some  arc  lamps  for  street  lighting  from  the  Gregory  Electric  Com- 
pany, of  Chicago. 

Mess'-s.  Breck  &  Halliday  have  secured  the  contract  for  wiring 
the  new  drill  hall  at  Kingston,  Ont.,  for  185  incandescent  and  8 
enclosed  arc  lamps. 

Mr.  Roderick  J.  Parke,  electrical  engineer,  recently  gave  before 
the  Engineers  Club,  of  Toronto,  an  interesting  talk  on  "  The 
Application  of  Electrical  Power  to  Manufacturing  Purposes." 

The  Nelson  Tribune  says  that  an  electric  power  and  lighting 
plant  of  a  capacity  of  1,000  h.p.  is  to  be  erected  at  Three  Forks, 
Slocan,  B.C.,  by  Mr.  J.  M.  Harris,  a  principal  owner  of  the  Rec- 
co  mine,  Sandon. 

It  is  said  that  the  village  of  Glace  Bay,  in  Cape  Breton,  will 
install  an  electric  light  plant  during  the  coming  summer.  It  is 
also  understood  that  an  electric  railway  between  Glace  Bay  and 
Sydney  is  mooted. 

The  Amherstburg  Electic  Light,  Heat  &  Power  Company  have 
re-elected  the  following  olTicers  :  N.  A.  Coste,  president  ;  John 
A.  Auld,  vice-president ;  \V.  H.  McEvoy,  managing  director;  F.  M. 
Falls,  secretary  treasurer. 

The  demand  for  office  accommodation  in  the  vicinity  of  the  re- 
cent great  fire  in  Montreal  has  induced  the  Great  North-Western 
Telegraph  Company  to  fit  up  for  office  renting  purposes  the  top 
storeys  of  their  building. 

Mr.  J.  Beck  lost  his  life  recently  in  the  works  of  the  Canadian 
General  Electric  Company  at  Peterborough,  Ont.  While  interest- 
ed in  his  work  he  unthinkingly  lowered  his  head,  which  was 
caught  between  two  pieces  of  iron  which  came  together,  causing 
almost  instant  death. 

Tenders  have  just  been  taken  for  the  erection  of  a  boiler  house 
and  for  the  steam  heating  and  electric  power  plant  for  a  central 
heating  system  for  Queen's  University  at  Kingston,  Ont.  The 
architects  of  the  work  are  Messrs.  Symons  &  Rae,  15  Toronto 
street,  Toronto. 

The  Peterborough  Hydraulic  Power  Company  has  been  incor- 
porated, with  a  capital  of  $50, 000  and  head  office  at  Peterborough, 
Ont.,  the  object  being  to  develop  a  water  power.  Hon.  George 
A.  Cox,  of  Toronto,  and  Mr.  W.  G.  Morrow,  of  Peterborough,' 
are  among  the  promoters. 

The  town  of  Digby,  N.  S.,  may  ask  authority  from  the  Leg- 
islature to  borrow  $40,000  for  the  purpose  of  buying  out  the  elec- 
tric light  plants  at  Bear  River  and  Digby,  and  using  the  present 
water  power  of  the  Bear  River  Company  to  supply  the  above  named 
towns  with  electric  light  and  power. 

Mr.  Harold  Eraser,  the  new  manager  of  the  electric  light  plant 
at  Brockville,  Ont.,  made  a  verbal  report  to  the  commissioners  a 
few  weeks  ago,  in  which  he  recommended  the  installation  of  new 
generators  for   power,  arc   and    incandescent  purposes,   and    the 


the 


innch.ise  of  new  wire,    poles,  insulators,    etc.      He  estimali 
cost  of  the  proposed  improvements  at  $2,500. 

,Mr.  W.  E.  Stevens,  barrister,  of  Aylmer,  Out.,  has  made 
application  to  the  Ontario  Legislature  for  the  incorporation  of  the 
London,  Aylmer  and  Port  Burwell  Electric  Railway  Company, 
to  construct  an  electric  railway  connecting-  the  points  named, 
passing  through  the  counties  of  Middlesex  and  Essex. 

The  i\ew  York  Journal  makes  the  announcement  that  Edison 
has  invented  a  storage  battery  which  will  be  able  to  produce 
power  so  cheaply  that  coal  will  be  worth  little  more  than  sand. 
It  is  stated  that  he  has  been  working  on  the  battery  for  years, 
and  expects  to  have  it  in  commercial  shape  by  next  fall. 

The  Electric  Lighting  Company  at  Portage  la  Prairie,  Man., 
are  negotiating  with  the  corporation  for  a  renewal  of  their  light- 
ing contract.  The  council  is  willing  to  pay  $1,600  for  the  present 
lighting  service  for  one  year,  while  if  a  contract  for  a  longer  period 
is  given  a  number  of  improvements  to  the  plant  are  demanded  by  the 
town. 

The  village  of  Carleton,  a  suburb  of  St.  John,  \.  B.,  has  been 
lighted  electrically  by  D.  W.  Clark  &  Sons,  who  have  in  addition 
supplied  houses  and  stores  in  Carleton  and  Lancaster.  The  ctiy 
now  proposes  to  acquire  the  franchise  of  this  firm  and  will  likely 
purchase  their  plant.  The  project  of  building  an  electric  railway 
in  Caleton  may  also  be  taken  up  by  the    city. 

Mr.  T.  A.  Stephen,  on  behalf  of  a  company,  has  applied  to  the 
town  of  Edmonton,  N.  W.  T.,  for  the  charter  [of  the  Edmonton 
Street  Railway  Company,  now  held  by  the  town.  This  charter 
was  obtained  in  1894  and  was  for  a  street  railway,  with  power 
to  build  from  Strathcona  to  Edmonton.  The  intention  of  the 
present  company  is  to  apply  for  an  extension  of  the  charter  so  as 
to  take  in  the  municipalities  within  a  radius  of  25  miles  of  the 
town. 

The  Canadian  General  Electric  Company  have  purchased  a 
a  tract  of  30  acres  of  land  at  the  crossing  of  the  Northern  and 
C.P.  R.  railway  lines,  Toronto,  on  which  it  is  the  intention  to  erect 
an  extensive  foundry.  The  first  building  to  be  erected  will  be 
a  large  general  foundry,  to  be  followed  by  a  pipe  foundry,  ma- 
chine shops,  structural  iron  shops,  blacksmith's  shop,  power 
house,  store  house,  etc.  Railway  tracks  will  be  run  through 
each  building,  and  electric  cranes  will  be  provided  ^for  handling 
work  up  to  50  tons.  All  the  machinery  in  the  shops  will  be  oper- 
ated by  electric  motors.  The  equipment  will  be  of  the  most  mod- 
ern character,  as  representatives  of  the  company  have  recently 
visited  the  leading  manufacturing  centres  in  the  United  States 
acquiring  information  as  to  the  latest  and  best  methods  of  shop 
construction.  It  is  expected  that  the  work  of  construction  will 
begin  in  the  early  summer. 


MOONLIGHT  SCHEDULE  FOR  MAY. 
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No.  of. 
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3.... 

" 

4.... 

" 

5 
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6.... 

"       7-3° 
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7.... 
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ID. . . . 
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6.30 

II.... 
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"       7-45 
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13.... 
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14..  .. 
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15.... 
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16... 
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17     ... 
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18.... 
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19 
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"       3-45 
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20. . . . 
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21  ...  . 
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23.... 
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"       3-45 
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24.... 
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25.... 

„     11.30 
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26.... 

II     11.50 

"       3-30 
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28.... 
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29.... 
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"       3-30 
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30.... 

1.15 
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31.... 

No  Light. 

No  Light. 

Tetal 148.50 
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A  METHOD  OF  CHARGING  FOR 
ELECTRICITY. 

At  a  nieetinj^  of  the  Xorth-W'estern  Electrical  Associ- 
ation held  January  i6th  at  Milwaukee,  a  paper  suggesting 
a  method  of  charging  for  electric  service  was  read  h\- 
Henry  L.  Doherty,  an  abstract  of  which  is  herewith  pre- 
sented. 

There  are  but  two  distinct  wavs  of  charging  for  elec- 
tric service  :  First,  flat  rates  ;  second,  meter  rates. 
Abstractlv,  flat  rates  are  preferable,  being  an  ad\antage 
to  the  station  if  properly  imposed  rates  are  given,  but 
even  then  such  rates  are  liable  to  drive  away  much  pro- 
fitable business.  Meter  rates  cannot  be  placed  so  high 
but  that  loss  may  result,  as  a  consumer's  costs  to  the 
company  will  not  equal  his  total  payment,  even  if  he  pay 
$1  per  kilowatt.  The  inequity  of  flat  rates  need  no  com- 
ment. Payment  based  on  meters  is  often  more  inequit- 
able than  flat  rate  basis,  because  of  difficulty  of  not 
knowing  the  maximum  demand  that  the  station  must  be 
prepared  to  supply.  Charging  a  fixed  rate  per  kilowatt- 
hour  on  meter  basis  bears  no  relation  to  cost  of  service. 
Cases  may  sometimes  be  best  illustrated  by  exagger- 
ations. Suppose  you  should  receive  an  application  for 
a  2,000-light  connection  to  be  used  as  a  relay  in  case  of 
a  break-down  of  an  isolated  plant.  At  what  rate  per 
kilowatt  could  you  aff'ord  to  supply  the  applicant  with 
current  ?  This  is  the  same  problem  which  confronts  us 
on  a  modified  scale  with  each  consumer. 

Our  costs  are  fixed  b\  : 

1.  The  number  of  consumers  we  have. 

2.  Distance  from  the  station. 

3.  Capacity  they  demand. 

4.  Amount  of  their  consumption. 

The  proposed  system  is  stated  as  follows  :  There  are 
costs  such  as  bill  making,  and  meter  reading,  which 
are  fixed  by  the  number  of  consumers  or  meters,  and 
many  other  costs  that  are  fixed  by  the  number  of  con- 
sumers or  meters  we  must  care  for,  such  as  meter  test- 
ing and  maintenance,  office  rent,  complaints  and  gratuit- 
ous work,  superintendence  and  inspection.  To  cover 
such  expenses,  I  propose  to  have  a  fixed  charge  for  each 
consumer,  regardless  of  his  consumption  or  the  size  of 
his  installation,  provided  no  more  than  one  meter  is  in- 
stalled. There  are  certain  other  costs  which  are  fixed 
by  the  capacity  demanded,  such  as  interest  on  invest- 
ment, transformer  losses,  maintenance,  depreciation, 
etc.  To  cover  such  expenses  I  propose  to  have  a  fixed 
charge  for  each  lamp  the  consumer's  connection  will  per- 
mit him  to  demand,  without  regard  to  the  number  of 
lamps  installed  or  amount  of  current  used.  There 
are  other  charges  which  are  fixed  by  the  quantity  of  cur- 
rent generated,  such  as  boiler  fuel,  lamp  renewals,  etc. 
To  cover  such  expenses  as  these,  I  propose  to  charge  a 
fixed  and  uniform  rate  per  kilowatt-hour  consumed. 
Outside  of  boiler  fuel  and  lamp  renewals,  your  operating 
costs  would  not  be  greatly  increased  if  you  operated 
twenty-four  hours  per  day  at  your  maximum  load,  nor 
would  they  be  greatly  diminished  if  you  operated  but 
five  minutes  per  day,  at  your  maximum  load,  assuming, 
of  course,  that  you  stood  ready  to  servecurrent  atany  time 
throughout  the  twenty-four  hours  should  it  be  called 
for.  A  charge  for  "  readiness  to  serve  "  fixed  on  this 
basis  and  a  low  kilowatt-hour  rate  will  bring  about 
many  advantages  to  the  central  stations,  and  protect 
them  from  loss,  unprofitable  patronage,  and,  I  believe, 
will  protect  them  from  undesirable  legislation.  .Any 
change    in    methods   of  charging   will   cause   trouble,  if 


enforced  suddenly  on  those  consumers  whose  bills  it  will 
increase,  hut  this  system  can  be  used  in  place  of  horizon- 
tal reductions  in  the  rate  now  charged,  and  can  be  reason- 
ably exacted  from  new  consumers,  and  eventually  made 
universal.  Evolution,  not  revolution,  must  be  the  policy 
of  all  quasi-public  corporations.  In  view  of  the  fact 
that  it  will  be  inadvisable  to  enforce  this  svstem  on  old 
consumers,  who  will  be  injured  by  its  adoption,  I  propose 
to  adopt  it  first  as  a  substitute  for  all  special  rate  con- 
sumers, and  also  for  non-consumers.  Instead  of  divid- 
ing my  expenses  as  they  exist  to-day  and  apportioning 
them  amongst  the  consumers  on  this  basis,  I  expect  to 
adopt  such  charges  as  will  benefit  long-iiour,  and  there- 
fore profitable  consumers,  to  such  an  extent  as  can  be 
readily  compensated  for  by  the  additional  business 
which  can  be  secured  with  a  lower  rate  per  kilowatt- 
hour.  1  will  continue  the  rate  cutting  by  small  steps, 
so  long  as  1  can  protect  the  company's  net  earnings  from 
marked  shrinkage.  J".^ 

In  one  station,  where  we  have  been  experimenting,  \ 
we  are  con\  inced  that  it  is  more  profitable  to  supply  con-  ^. 
sumers  on  this  rate  system,  making  a  fixed  charge  of  $6 
per  consumer  per  year,  plus  $1.80  per  lamp  demanded 
per  >ear,  to  which  is  added  4  cents  per  kilowatt-hour, 
for  current  used,  than  to  sell  at  a  straight  rate  of  ten 
cents  per  kilowatt-hour.  Consumers  will  be  more 
liberal  in  the  use  of  current  when  supplied  at 
4  cents  than  at  10  cents  per  kilowatt-hour.  My  plan 
is  to  make  all  contracts  for  a  )-ear  or  metre, 
allowing  the  consumer  to  contract  for  any  cap- 
acity he  may  choose  ;  the  capacity  to  be  increased  when- 
ever he  desires,  but  not  to  be  decreased  except  at  the 
expiration  of  the  period  contracted  for  ;  the  capacity  to 
be  limited  b\-  a  suitable  maximum  demand  cut  out  to 
prevent  him  demanding  more  capacity  than  he  contracts 
and  pays  for,  and  one-twelfth  of  the  fixed  charge  to  be 
included  in  each  monthly  bill.  This  system,  I  believe, 
can  be  rendered  absolutely  miiform,  both  for  light  and 
power,  and  will  prove  more  equitable  than  any  other 
svstem.  A  reduction  of  the  kilowatt  rate  should  be 
made  for  current  supplied  for  power  purposes,  to  com- 
pensate for  higher  costs  for  lighting  service,  owing  to 
the  exact  degree  of  regulation  necessary,  and  the  cost 
of  lamp  renewals,  which  is  a  more  important  item  than 
is  generally  believed.  This  svstem  is  free  to  be  used  as 
described,  or  can  be  modified  to  suit.  It  is  in  use  in 
one  central  station  and  has  been  partially  adopted  in  two 
other  central  stations. 


ILLUMINATING  POWER  OF  ACETYLENE 
GAS. 

Recent  experiments  have  shown,  savs  the  Electrical 
World,  that  the  illuminating  power  of  acetylene  gas 
after  being  stored  five  months  in  a  gas  holder  over 
water  was  only  6  per  cent,  of  that  obtained  under  cor- 
responding conditions  with  freshly  prepared  gas,  al- 
though the  color  spectrum  was  approximately  the  same. 
In  other  words,  acetylene  gas  will  not  keep  its  illumi- 
nating power.  Moreover,  the  illuminating  power  ot 
this  gas  is  shown  to  vary  with  the  manner  in  which  the 
gas  is  obtained  from  the  same  materials  of  calcium  car- 
bide and  water.  The  gas  obtained  by  the  "  dry  pro- 
cess "  had  only  about  80  per  cent,  of  the  illuminating 
power  of  gas  obtained  by  the  "wet  process."  This 
shows  that  if  water  is  added  to  calcium  carbide  the 
effective  result  is  not  the  same  as  when  calcium  carbide 
is  added  to    water. 
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IMPROVEMENTS  IN  THE  COLOR  OF  THE 
ARC. 

Manv  attempts  have  been  made  to  improve  the  violet- 
blue  color  of  the  arc  light,  which  is  objected  to  as  much 
as  ever,  and,  if  possible,  at  the  same  time  to  increase  the 
light  capacity  of  the  lamp.  According  to  a  paper  read 
by  W.  Wedding  before  the  Union  of  German  Electricians, 
held  this  year  at  Kiel,  a  considerable  amount  of  success 
has  after  all  been  achieved  by  H.  Bremer,  of  Neheim, 
on  the  Ruhr  river,  says  Engineering.  The  carbons,  that 
is,  only  the  upper  electrodes,  are  impregnated  with  salts 
of  calcium,  silicon  and  magnesia,  up  to  50  per  cent,  of 
such  salts  being  added  to  the  carbon.  Calcium  appears 
to  be  the  chief  ingredient.  The  reddish  yellow  flame  of 
calcium  softens  the  tone  of  the  light,  which  the  inventor 
claims  can  be  varied  at  will.  The  calcium  oxide  coats 
the  inside  of  the  globe,  and  of  the  chimney  which  is  used 
in  some  lamps,  with  a  white  deposit,  which  helps  to 
diffuse  the  light  in  all  directions  ;  so  that  we  do  not  see 
a  glaring  point,  with  unsteady,  ugly  shadow  lines  on 
the  upper  half  of  the  globe  and  a  zone  of  comparative 
darkness  directly  under  the  lamp,  but  a  pretty  uniformly 
bright  globe. 

The  photometer  tests  which  form  the  chief  part  of  Wed- 
ding's paper,  illustrate  these  and  other  features.      With 
an  arc  lamp  taking  12.3  amperes  at  44.5  volts.  Wedding 
observed  that  the  light    intensity  was  almost  constant  ; 
over  6,000  candles,  in  the  cone  between  45  degrees  and 
go  degrees  with  the  horizontal,  and  that  on  the  horizon- 
tal itself   the    intensity   was   still    1,000    candles.     The 
hemispherical  intensity  was  4,320  candles,    which    cor- 
responds to  a  mean  current  consumption   of  0.126  watt 
per  candle.      This  a  very    remarkably  low    value.     The 
lamp  was  without  a  globe  ;  with  a  globe  the  current  con- 
sumption was  o.  1 96  watt.     The  carbons   are    vertically 
arranged,  not  quite  in    alignment.      The    mechanism  is 
said  to  be  much  simplified,  bjut  no  real  information  was 
offered  on  this  point,  beyond  stating  the    fact    that    the 
arc    is    considerably     flattened     out     and     contributes 
materially  to  the  light  emission.      The  yellow    nature  of 
the  light  should  assist  these  lamps  in  penetrating  through 
mists.      Some     preliminary    experiments     support    this 
view,  but  the  subject  requires  further  investigation.      As 
regards  searchlights  and  light-house  lamps,  where    this 
penetrating    power  would  be  of  paramount  importance, 
the  large  arc  may  prove  awkward  ;  for  these   lamps  we 
want  a  fairly  punctiform  source  of  light.      A  Bremer  arc 
lamp  with  four  arcs  has  been  suspended  at  a  height  of  95 
metres  (31 2  feet)  from   the    Eiffel  Tower    in    the    Paris 
Exhibition.      The  four  acres  were  arranged  in  two  series, 
and  took  together  55.8  amperes  at  89.3    volts.     Tested 
without  a    globe,   when    suspended    8    metres  (26  feet) 
above  the  ground,   light   intensities    of   80,000    candles 
resulted,  the  mean  current  consumption  being  o.  i    watt 
per  candle,    based    upon    a   hemispherical    intensity    of 
49,730  candles  ;  the  maximum  light    intensity    was    ob- 
served under  an  angle  with  the  horizontal  of  37  degrees. 
Fitted  with  a  globe,    the    hemispherical    intensity    was 
26,890  candles,  corresponding  to  a  current  consumption 
of  0.17  watt.     The  metallic  vapors  in  the  arc  diminished 
the  resistance  of  the  arc,    but    the    carbons    burn   away 
twice  as    rapidly    as    ordinary    carbons.      If,    however, 
the  ratio  of  the  carbon  section,  new  to  old,  is  1.3,    as  is 
asserted,  that  disadvantage  would    balance   itself.      No 
vapors  are  supposed  to  escape  from  the  globe.      Bremer 
uses     his    carbons    also    with    alternating-current    arc 
lamps, 


A  DETERMINATION  OF   THE  MECHANICAL 
EQUIVALENT  OF  HEAT.* 

H\     UK.     HOWAKl)     IL'KNtK    KAKNtS.* 

The  method  employed  is  that  proposed  three  years 
ago  by  Prof.  Callendar  and  the  author  at  the  British 
Association  meeting  at  Toronto.  In  essence  it  consists 
in  warming  by  a  steady,  measured  supply  of  electrical 
energy,  the  volume  of  water  passing  at  a  constant  deter- 
minate rate  through  a  short  small-bore  glass  tube  con- 
taining the  current-conveying  wire.  The  small-bore 
tube  connects  two  larger  tubes  in  which  are  fixed  the 
two  members  of  a  pair  of  differential  platinum  thermo- 
meters. These  thermometers  are  used,  when  everything 
has  become  steady,  to  measure  the  difference  between 
the  temperatures  of  the  water  entering  and  leaving  the 
middle  small  tube. 

A  glass  vacuum  jacket,  itself  surrounded  by  a  copper 
jacket  containing  water  at  the  inflow  temperature,  em- 
braces this  middle  tube  ;  and  thus  the  heat  lost  by  radi- 
ation from  the  water  as  it  is  warmed  in  and  flows  from 
the  tube  is  reduced  to  a  small  yet  measurable  amount. 
Errors  in  the  final  results  arising  from  this  loss  of  heat 
by  radiation,  from  the  loss  of  heat  by  conduction,  from 
the  tendency  of  the  water  to  follow  unvarying  stream- 
lines, and  from  the  thermal  capacity  of  the  apparatus, 
with  others  of  smaller  import,  were  all  estimated  and 
allowed  for.  The  most  important  of  the  measurements 
involved  are  the  electrical  ;  and  the  accuracy  of  these 
depends  ultimately  upon  the  accuracy  of  an  international 
standard  resistance  and  upon  that  ofthe  voltage  assigned 
to  a  Clark  cell.  The  Clark  cells  employed  in  the  present 
series  of  experiments  gave  values  agreeing  with  all  the 
best  results  obtained  in  setting  up  this  electro-chemical 
combination. 

The  results  of  the  experiments,  which  extended 
over  a  year,  are  given  in  55  tables.  From  these  the 
author  constructs  another  table  of  the  values  of  the 
specific  heat  of  water  at  temperatures  between  o  C.  and 
loo'C.  differing  by  5°C.  In  terms  of  a  thermal  unit  at 
i6°C.  the  specific  heat  at  5°C.  is  i '00530,  at  4o°C.  is 
o"99735,  and  at  95  C.  is  i -00370.  It  is  a  minimum 
at  37*5°C.  In  terms  of  the  thermal  unit  at  i6'C.  the 
mechanical  equivalent  is  4' 18876  joules — about  o'i32 
per  cent,  higher  than  that  obtained  by  Reynolds  and 
Moorby  in  their  direct  mechanical  method.  This  dis- 
crepancy is  due,  the  author  concludes,  to  the  fact  that  the 
E.M.F".  of  this  standard  Clark  cell  should  be  taken  as 
I -43325  int.  volts,  and  not  as  i '43420  volts,  as  used  in 
his  calculations.  With  this  new  value  for  the  E.M.F. 
of  the  Clark  cell,  the  author's  results  come  into  most 
excellent  accord  with  those  obtained  by  Prof.  Rowland. 
The  author,  however,  ascribes  the  slight  differences  still 
existing  between  his  results  and  the  results  obtained  by 
the  electrical  methods  of  Griffiths  and  of  Schuster  and 
Gannon  to  the  radical  difference  in  the  methods  of 
calorimetry. 


,  Engineers  are  much  more  willing-  to  help  each  other  than  they 
were  twenty  years  ago.  Much  of  the  credit  for  this  desirable 
state  of  affairs  is  due  to  the  engineer's  associations  that  may  be 
found  in  nearly  every  state  in  the  Union.  This  is  a  move  all 
along  the  line  in  the  right  direction,  for  the  more  we  help  our 
brother  engineers  the  better  posted  we  become,  for  a  principle 
that  was  laid  down  several  hundred  years  ago  tells  us  that  when 
we  improve  our  talents  they  will  multiply. 

*  Abstract  of  a  paper,  "  On  the  Capacity  for  Heat  and  Water  between  the  Freejing 
and  Boiling  Points,  together  with  a  Determination  of  the  Mechanical  Equivalent  of 
Heat  in  Terms  of  the  International  Electrical  Units,  "  read  before  the  Royal  Society, 
being  an  account  of  experiments,  by  the  continuous-flow  method  of  calorimetry,  per- 
formed in  the  Macdonald  Physical  Laboratory  of  McGill  University,  Montredl, 
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A  MODERN  LIGHTING  AND  POWER  near  the  center  of  the  city.      Here  the  natural  fall  of  the 

PLANT-  river  has  been  utilized  to  the  utmost,  and    a  maijnificent 

One  of  the  most  modern    and  well    cared  for   electric  water  power  developed  having  a    working    head    of    ^3 

plants  in  the  country  is    that    operating    in    the    city   of  feet.      The  dam  is  largely  composed    of  the   natural  bed 

Sherbrooke,  province  of    Quebec.      Twelve    years    ago  rock     supplemented      by      massive     crib-work     where 


l.NIERIOR    OF    GENERATlNt;    STATION,    SUKRHKOOKE    GaS,    WaTER    tV     EeECTRIC    CoMI'ANV. 

the  Sherbrooke  Gas  &  Water  Company  started  to  light  necessary.  The  construction  of  the  head-race  is  such 
the  streets,  using  for  that  purpose  two  Ball  arc  dynamos  that  this  plant  has  never  suffered  any  inconvenience 
having  a  capacity  of  35  lights    each,  supplying    current      from  frazil  or  anchor  ice,  the  bane  of  most   water-wheel 


for  52  arc  lamps  of  2,000  candle  power.  During  the 
same  year  a  500  light  T. H.  Royal  alternator  was  in- 
stalled in  order  to  supply  incandescent  lamps. 

From  this  modest  beginning  has  developed    the    pre- 
sent plant,  having  a   capacity    of   840    kilowatts.      The 


plants  in  this  section  of  the  country. 

The  location  of  power  house  and  dam  allows  of  strong, 
short  steel  flumes  being  used,  one  for  each  wheel.  The 
hydraulic  equipment  consists  of  three  units,  each 
belted  direct  to  a  two-phase  S.K.C    alternator,    having 


phenomenal  success  of  this  plant  has   been  due    in  large      an   aggregate    capacity    of   1,000     horse-power.       The 


measure,  to  the  able  engineering  of  its  superintendent, 
Mr.  A.  Sangster,  to  a  broad  policy  of  dealing  with 
customers,  and  keeping  the  equipment  always  up-to- 
date. 

The  power-house  is  substantially    built  of  brick,  and 
and  is  situated  on  a  rocky    island    in    the    Magog  river 


wheels  are  supplied  with  governors  of  the  Ripogle  type, 
made  by  Wm.  Kennedy  &  Sons,  of  Owen  Sound,  and 
have  proved  very  satisfactory.  There  are  two  40  inch 
Crocker  horizontal  turbines  supplied  by  the  Jenckes 
Machine  Company,  of  Sherbrooke,  and  one  54  inch 
New  American  made  by  Wm.  Kennedy  &  Sons.      Each 
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is  supplied  with  a  pulley  carrying  a  ^8  inch  belt  driving 
the  generators  on  the  floor  above. 

The  generators  are  of  the  well  known  S.K.C.  type, 
as  manufactured  by  the  Canadian  General  Electric  Com- 
pany, Toronto.  Generating  two-phase  current  of  133 
periods  frequency  at  2,400  volts.  One  is  of  360  kilo- 
watt capacity,  the  other  two  are  each  of  240  Kilowatts 
capacity. 

Each  generator  has  belted  to  it  a  multi-polar  exciter, 
each  capable  of  supplying  sufficient  current  to  excite  all 
of  the  generators. 

A  handsome  marble  switciihoard  extends  across  the 
end  of  the  power  house,  supplied  with  S.  K.  C. 
switches  and  instruments,  as  manufactured  by  the 
Canadian  General  Electric  Company.  The  switchboard 
is  supplied  with  independent  phase  regulators  for  each 
generator,  and  connections  are  so  made  that  any  of  the 
generators  may  be  operated  in  parallel  or  on  separate 
circuits,  as  desired.  To  the  loft  oi'  the  main  ^wifeil- 
board  is  situated  tlio    board    tor    the    series    alternating 


The  neighboring  town  of  Lennoxville,  distant  seven 
miles,  is  also  snpplied  with  light  and  power  from  this 
system,  .\lthough  the  service  rendered  by  this  plant 
is  extremely  varied,  and  the  motive  power  is  water,  yet 
such  great  care  has  been  taken  to  obtain  and  maintain 
efficient  regulating  apparatus  for  wheels,  generators, 
motors  and  arc  lamps,  that  the  operation  of  the  system 
is  practically  automatic  and  no  fluctuations  of  voltage 
are  noticed  even  at  noon,  when  motors  are  stopped  and 
the  lighting  load  is  small. 

The  superintendent,  Mr.  A.  Sangster,  has  a  snug 
office  at  the  power  house,  where  is  also  fitted  up  a  small 
repair  shop  and  stock  room  for  wiring  supplies  and 
handling  of  the  arc  lamps. 

The  head  office  of  the  company  is  situated  in  the 
Art  Building,  in  the  centre  of  the  city  ;  it  is  presided 
over  by  Mr.  R.  S.  Robins,  the  genial  secretary-treasurer, 
who  is  always  glad  to  see  visitors  and  talk  over  the 
~  accountant's  end  of  the  business,  while  many  pointers 
on  operating  can  be  obtained  from  the  long  and    varied 


1'an-.\mkric.\n  Exhibition 

enclosed  arc  lamp  system  now  used  for  lighting  the 
streets.  This  system,  which  has  met  with  such  phen- 
omenal success  in  both  the  United  States  and  Canada, 
was  installed  about  two  years  ago  by  the  Canadian 
General  Electric  Company,  and  consists  of  two  fifty 
light  circuits,  each  supplied  with  an  automatic  regulat- 
ing transformer.  Although  severely  tested,  this  sys- 
tem has  proved  satisfactory  in  every  way.  At  times  it 
has  been  found  necessary  to  cut  off  14  lamps  from  one 
circuit,  and  the  regulation  is  so  perfect  that  no  differ- 
ence is  noticeable  on  the  remaining  lamps  or  on  the 
incandescent  circuits  which  operate  in  parallel. 

The  citizens  of  Sherbrooke  have  shown  their  appre- 
ciation of  good  electric  service  not  only  in  the  liberal  , 
use  of  lights,  but  also  of  electric  current  for  power  pur- 
poses, as  there  are  now  installed  23  S.K.C.  two-phase 
motors  ranging  from  one  to  30  horse  power  capacity 
and  aggregating  a  total  of  240  horse  power.  The 
motors  are  all  of  the  S.K.C.  design  and  are  supplied 
with  condensers.  Practically  all  of  the  current  con- 
sumed is  measured  by  Stanley  watt-meters,  there  being 
upwards  of  300  installed. 


— Electkrttv  HriLDiNi;.  ■ 

experience  of  our  friend,  Mr.  Sangster. 

Taken  as  a  whole,  this  plant  is  a  striking  example 
of  what  can  be  done  in  developing  an  efficient  multi- 
phase electric  distribution  from  small  beginnings,  where 
ifood  sound  business  methods  are  followed. 


STEAM  ECONOMY. 

The  American  Machinist  of  .Marcli  7  has  an  interest- 
ing article  regarding  the  use  of  saw  dust  mortar  as  a 
covering  for  steam  pipes.  A  pipe  of  6  to  8  inches 
diameter  was  boxed  in  a  wooden  box  of  12  inches 
diameter,  which  was  filled  with  saw  dust  mortar,  one 
barrel  of  lime  to  five  of  saw  dust.  Before  covering  the 
pipe,  nearly  700  feet  in  length,  it  condensed  1,440 
pounds  of  water  hourly  ;  after  covering  it  condensed 
195  pounds  hourly.  This  may  serve  as  a  hint  to  some 
of  our  saw  mill  friends  that  saw  dust  is  even  better  to 
use  in  saving  steam  than  in  making  it. 


Tlie  Bell  Telephone  Company  have  'just  taken  tenders  for  the 
rt-etion  of  a  new  exehanye  in  St.  John,  \.B.,  to  be  of  stone  and 
riik.      .Mr.  F.  P.  Thompson  is  loeal  manager. 
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I    QUESTIONS  AND  ANSWERS     l 


•■^^^^v^^i 


^%^* 


"  R.  T."  writes:  I  cannot  understand  the  way  in 
which  a  compound  alternator,  wliich  has  a  commutator, 
is  wound.  Would  you  he  kind  enough  to  f4'i\e  me  a 
little  explanation  ? 

Ams. — There  are  two  separate  and  distinct  windinj^s 
on  the  field  of  the  alternator,  one,  usually  called  the 
separately  excited  field,  beintj  supplied  by  direct  current 
from  the  exciter,  and  in  which  the  current  is  practically 
constant,  irrespective  of  the  load,  analagous  with  the 
shunt  field  of  a  direct  current  machine  ;  the  other, 
called  the  :;eries  winding,  being  supplied  with  direct 
current  from  the  commutator  of  the  alternator,  this 
current,  and  therefore  the  field  magnetism  produced  by 
it,  rising  and  falling  in  direct  proportion  to  the  load. 
The  commutator  of  the  alternator,  which  is  exactly  the 
same  in  its  action  as  that  on  a  direct  current  machine,  is 
supplied  with  alternating  current  either  by  putting  it  in 
series  with  the  armature  winding,  and  therefore  the  line 
which  the  alternator  supplies,  or  else  by  putting  a  cur- 
rent transformer  in  series  with  the  armature  and  line, 
the  alternating  current  produced  by  its  secondary,  which 
will  be  proportional  to  the  primary  current  or  load  of 
the  alternator,  being  commutated  and  sent  through 
the  series  field  instead  of  the  primary  current. 

"Student,"  Montreal  :  Would  \ou  please  gne  me 
the  formula  by  which  to  calculate  the  power  necessary 
to  drive  a  street  car  or  pull  a  train  of  cars  ? 

.Axs. — The  simplest  formula  is  the  following,  viz.: 

HTiactive  effort  in  pounds  x  speed    in    miles  per   hour 
orse  power  = 

'  375 

The  tractive  effort  varies  from  15  to  30  pounds  per  ton, 
depending  on    the    state  of  the    rolling    stock    and    the 
rail  ;   it   is  practically  constant  for  all   speeds  up  to,  sa\ 
30  miles  per  hour. 

'■  Electrician  "  :  1  cannot  get  any  information  on  the 
Mershon  compensating  voltmeter,  and  as  I  have  been 
told  that  it  will  compensate  for  any  line  loss  without 
compounding  my  generators,  I  would  be  glad  of  any 
advice  you  can  give  me  on  the  subject. 

.\ns. — You  are  apparently  laboring  under  a  mistaken 
impression  regarding  the  instrument  which  you  speak  of, 
whicti  is  very  general,  but  nevertheless  quite  erroneous. 
It  is  not  a  compensating  voltmeter,  in  that  it  will  change 
the  generatorvoltagetocorrespond  with  the  load  changes, 
and  thus  keep  the  receiving  pressure  constant,  after  the 
manner  of  a  compound  wound  alternator  ;  but  it  is  a 
meter  which  gives  the  true  reading  at  the  receiving  or 
load  end  of  the  line,  irrespective  of  the  power  factor  and 
amount  of  the  load,  this  result  being  accomplished 
through  the  use  of  an  instrument  called  by  its  makers  a 
compensator,  and  containing  a  potential  transformer,  a 
resistance  and  a  reactance,  all  being  so  connected  with 
each  other  and  the  meter  that  the  resultant  E.M.F.  on 
the  latter  is  proportional  to  the  generator  pressure,  the 
reactance  E.  M.  F.  and  the  resistance  E.  M.  F.  As 
the  resultant  of  these  three  voltages  is  the  voltage  at 
the  receiving  end  of  the  line,  it  follows  that  an  instru- 
ment actuated  by  their  proportionals  will  give  a  true  in- 
dication of  this  voltage,  taking  into  account  the  power 
factor  of  the  load,  which  .-iflFects  the  reactance  drop  to  a 


greater  or  less  extent  as  it  recedes  from  or  approaches 
unity,  and  the  resistance  drop,  which  varies  directly 
witli  the  load. 

"  l^ngineer  "  :  1  am  laying  out  a  new  system  of  pip- 
ing for  my  engine  and  boiler  room,  and  want  to  move 
my  pump,  which  sometimes  gives  trouble  when  the  feed 
water  gets  hot.  I  have  been  told  that  it  should  be  piped 
so  as  to  have  the  heater  between  it  and  the  boiler  ;  is 
this  right  ? 

.A.vs. — An\  ami  all  pumps  shouki  if  possible  be  locat- 
ed so  that  the  supply  oi'  water  or  other  liquid^  which 
they  may  be  handling  flows  to  them  b\  gra\itv.  Espec- 
ially is  this  true  of  pumps  required  to  handle  hot  water, 
because  if  they  are  required  to  lift  by  suction  their  in- 
coming supply,  the  vacuum  which  this  suction  tends  to 
produce  will  often  reduce  the  pressure  of  the  water  to  a 
point  which  will  allow  the  latter  to  steam,  even  though 
its  temperature  be  considerably  below  the  boiling  point 
at  atmospheric  pressure.  .As  soon  as  the  steam  is  form- 
ed it  breaks  the  vacuum,  and  the  pump,  relieved  sudden- 
ly of  its  load,  starts  to  jump.  The  remedy  for  this  trouble 
is  to  change  your  piping  so  that  the  heater  will  be  be- 
tween the  pump  and  the  boiler,  and  in  addition  supply- 
ing the  former  if  possible  by  water  which  flows  into  it 
by  gravity. 


"  R.  Wilson,"  Hamilton  :  I  am  tr)-ing  to  make  an 
oil  tight  joint  in  a  tank  and  want  to  get  a  composition 
which  will  expand  on  cooling  ;  can  you  give  me  the 
formula  ? 

.\,\s. — You  will  probably  find  that  the  following  will 
give  you  good  results,  viz.:  Lead  cj  parts,  .\ntimonv  2 
parts.  Bismuth   i  part,  all  proportions  bv  weight. 

"  F.  T.  W.,"  Dartmouth,  X.S.,  writes  :  (a)  When 
tendering  for  wiring  contracts  how  much  work  is  it 
usual  to  estimate  for  one  man  per  day  for  cleat  work 
and  concealed  work  ?  (b)  .Are  the  .American  Under- 
writers' rules  for  wiring,  which  were  published  in  the 
Canadian  Electric.\l  News  a  short  time  ago,  the  same 
as  the  Canadian  rules  in  use  to-dav  ?  (c)  In  the  above 
rules  it  was  stated  that  No.  14  B.  &  S.  guage  to  be  the 
smallest  wire  allowable  for  inside  work.  I  have  seen 
smaller  wires  used  since  that  time. 

.\ns. — This  varies  very  much,  running  about  10  to 
15  lights  per  man  for  10  hours  work  on  open  cleat  wir- 
ing and  from  5  to  15  for  concealed  work,  depending 
very  much  on  the  number  of  lights  per  outlet.  (b)  The 
Canadian  Board  of  Fire  L'nderwriters  have  adopted 
complete  the  National  (U.S.)  rules,  and  therefore  all 
work  done  in  buildings  w'hose  insurance  is  carried  by  a 
company  which  belongs  to  the  Canadian  Board  must 
be  made  to  comply  with  the  National  Code,  which  is 
the  one  obtaining  generally  throughout  the  States,  (c) 
No.  14  is  the  smallest  conductor  allowed  by  the  above 
rules  except  for  fixture  and  pend  .nt    wiring,    in   both   of 

which  cases  as  small  as  18  is   allowed,    thouifh    for    the 

f 
latter  wctrk  it  must  be  stranded. 


Hopkin-,  "  Ti'lephone  I^ines  and  Their  Properties,'  a  work 
alread}  well  known  to  those  identified  with  telephony,  has  been 
revised  and  enlarged  as  the  sixth  edition.  .Several  chapters  have 
beee  almost  entirely  re-wrttten,  many  diagrams  added,  and  the 
number  of  half-tone  illustrations  largely  increased.  An  account 
of  the  latest  developments  in  the  design  of  long  lines  and  a  short 
chapter  on  composite  working  and  wireless  telephony,  have  been 
added.  The  book  is  one  which  commends  itself  to  the  fraternity. 
Publishers  :  I.ongmons,  Green  &  Company,  g^  Fit'lh  .Avenue, 
.\ew   N\n  k  ;   prii'e  Si. 50. 
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TURBINE  BUILDING  IN  SWITZERLAND. 

Prot.  Franz  Prazil,  of  the  Federal  Polytechnic  Insti- 
tute in  Zurich,  contributes  an  interesting  and  instruc- 
tive article  to  the  Engineering  Magazine  under  the 
heading  of  "  Turbine  Building  and  Turbo-Electric 
Stations  in  Switzerland."  In  that  country  the  manu- 
facture of  turbines  has  developed  to  a  marked  degree, 
and  is  now  carried  on  by  twelve  companies,  whose 
machines  are  sold  all  over  the  world.  Five  of  these 
companies  have  made  turbine  building  the  main  branch 


Fig.  I. — A  130  Horse  Power  Tirbixe  Designed  for  the 
Electrical  Works  at  Hagnek,  Switzerland,  as 

IT  APPEARS   mounted   IX    THE  SHOPS  OF  ThE 

Theodore  Bell  Company,  of  Kriens. 

of  their  business,  and  the  total  production  of  these  five 
companies  from  1844  to  the  end  of  1899  was  5,850 
machines,  with  a  total  capacity  of  638,000  horse  power. 

In  the  second  ha'f  of  the  eighties  the  production  of 
turbines  began  to  make  a  striking  though  somewhat 
spasmodic  advance.  This  was  the  period  in  which  the 
first  large  hydro-electric  stations  were  designed  and 
built,  thereby  making  vital  a  series  of  problems  whose 
solutions  demanded  the  best  efforts  of  the  engineer. 
Among  these  problems  wete  the  construction  of  exactly 
working  automatic  governors,  and  an  increase  in  the 
number  of  revolutions  with  even  small  heads,  so  that 
wheels  could  be  directly  coupled  to  electric  generators. 
The  first  large  hydro-electric  stations,  which  were  built 
in  1889,  were  the  Schaffhausen  central  station  and  the 
power  station  of  the  Neuhausen    Aluminum    Companv. 

In  the  Shaflfhausen  station,  two-ring  reaction  turbines 
drive  the  horizontal  shafts  of  the  generators  through 
bevel  gearing.  Each  turbine  is  constructed  for  a  capa- 
city of  300  horse  power,  with  15  foot  head.  The  tur- 
bines of  the  .Aluminum  Companv,  which  are  directly- 
connected  to  dynamos,  have  a  novel  feature  designed  to 
lessen  the  pressure  on  the  bearings  of  the  vertical 
shafts.  These  otherwise  nominally  constructed  reaction ' 
turbines,  each  having  a  capacity-  of  600  horse  power 
with  66  foot  head,  are  so  arranged  in  their  casings  that 
the  water  flows  through  them  from  below  upward,  and 
thus  causes  an  upward  pressure  in  the  direction  of  the 
axis  which  counterbalances  the  downward  pressure  due 
to  the  weight  of  the  various  parts.  Besides  this,  as  the 
energy  recjuired  varies  rapidly,    there  is   a    cviick-acti- 


throttle-\  alve  in  the  siphon-shaped  deli\  ery  pipe  which 
satisfies  the  requirement  for  prompt  regulation. 

In  1890  the  hydro-electric  station  at  Berne  was  built. 
On  account  of  the  considerable  variations  in  head,  from 
1 1.5  to  6  feet,  the  three  150  horse  power  reaction  tur- 
bines are  constructed  with  three  rings,  the  middle  ring 
having  an  automatic  governor  and  the  other  two  being 
regulated  by  hand. 

In  1 89 1  was  begun  the  installation  o(  the  Zurich 
electric  station  at  Letten,  the  hydraulic  plant  of  which 
is  remarkable  in  several  respects.  The  dynamos  can 
be  driven  by  two  sets  of  turbines.  One  set  is  fed  by 
the  main  reservoir  of  the  water-works,  while  the  second 
set,  consisting  of  high  pressure  turbines,  obtains  its 
water  from  an  auxiliary  reservoir,  which  is  filled  by 
pumps  at  the  waterworks  whenever  there  is  a  surplus 
of  power.  The  300  horse  power  high  pressure  turbines 
have  spoon-shaped  buckets  and  are  provided  with 
hydraulic  governors.  The  construction  of  turbines  and 
governors  was  not  first  made  in  1891,  but  this  plant 
gave  an  opportunity  for  a  series  of  experiments  in 
regulation  which  were  of  importance  for  the  develop- 
ment of  such  arrangements  of  water  wheels. 

In  the  years  1892  to  1896  a  number  of  great  works 
were  undertaken,  each  one  of  which  showed  an  advance 
in  hydraulic  construction.  The  turbines  of  the  plant  at 
Interlaken,  on  the  Aar,  are  double  ring  reaction  tur- 
bines with  patent  aspirators  ;  the  Schaad  automatic 
governor  was  used  for  the  first  time  with  them.  The 
turbines  in  Olten-Aarburg  are  three  ring  reaction 
turbines  of  large  dimensions,  and  are  characterized  by  a 
very  thorough  equalization  of  the  blade  angles  in  each 
ring.  The  employment  of  a  forged  shaft,  hollow 
throughout,  is  also  worthy  of  mention.  In  these  instal- 
lations we  find  already  a  sti  iving  towards  the  most 
exact  regulation  possible,  as  the  use  of  the  above  named 
governors  led  to  satisfactory  results.  But  it  is  undeni- 
able, that  there  was  found  no  adequate  solution  of  the 
difficulty  encountered  if  high  speeds  were  to  be  used, 
although  this  w-ould  have  been  desirable  on  account  of 
the   comparatively  small  and  very  variable  heads  which 


Fig.  2. — Slitce  Gate  at  Entrance  to  Head  Race  Tinnel, 

Zlfikox-Bremgartex   Electro   Hvdrallic 

Installation. 

are  characteristic  of   the    conditions    of   the    plants    re- 
ferred to. 

During  the  period  from  1892  to  1896,  the  electric 
stations  at  Rathausen,  near  Luzern,  and  in  Zufikon- 
Bremgarten,  were  erected  on  the  Ruess.  The  hydraulic 
machinery  of  the  Rathausen  installation  is  of  the  low 
pressure  type.  With  a  head  varying  from  13.5  to  15.8 
feet,  this  station  has  a  capacity  of  from  1,200  to  i.soo 
horse  power,  which    is    converted    into    electric  energy 
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by  means  of  direct-coupled,  two-phase  generators  with 
a  voltag^e  of  3,300,  and  thus  supplies  Luzern  and  the 
vicinity  with  power  and  light. 

The  plant  in  Zufikon-Bremg-arten  is  of  high  interest, 
because  it  shows  a  decisive  attempt  to  increase  the 
number  ot  revolutions.  A  \  iew  of  the  sluice  gate  at 
the  entrance  to  the  head-race  tunnel  is  shown  in  Figure 
2.  The  plant  is  situated  near  the  town  of  Bremgarten, 
where  the  Ruess  makes  a  bend  of  nearly  180  degrees. 
By  building  a  dam  230  teet  long  at  this  point,  a  head  of 
from  16.4  to  21.3  feet  was  secured,  and  the  water  is  led 


CANADIAN  ELECTRICAL  ASSOCIATION. 

Reports  recei\ed  from  the  \  arious  committees  which 
have  in  hand  the  perfecting  of  the  arrangements  for  the 
annual  convention  of  the  Association  at  Ottawa,  are 
most  satisfactor\-. 

A  splendid  list  of  papers  has  been  secured.  Interest- 
ing reports  will  be  presented  by  special  committees 
appointed  at  last  year's  meeting  to  consider  certain 
matters  aflFecting  the  welfare  of  the  electrical  companies. 
The  constitution  has  been  carefull\-  revised,  im- 
proved in  many    points,  and    rendered    more    workable. 


Glasgow  Exhibition  Biildings — \'ikw  of  Main  Biimuni.  from  tiik  \ortii. 


through  a  tunnel  1,150  feet  long,  the  maximum  flow- 
being  883  cubic  feet  per  second,  directly  to  the  turbine 
house.  In  order  to  secure  a  higher  speed  the  turbines 
are  double  ones  in  concrete  casing.  There  are  four 
units,  each  of  325  horse  power  at  115  revolutions  per 
minute,  and  each  directly  coupled  to  a  5,000  volt  poly- 
phase generator. 


.Alv.mincm  Solder. — (i)  1.55  parts  tin,  23  zim-,  5  silver,  and  2 
parts  aluminum.  (2)  89.5  zinc,  4.5  copper,  and  6  parts  tin.  (3) 
94  parts  of  tin  and  6  of  bismuth. 

.■\n  extract  is  stronger  than  the  orig-inal  substance.  .A  concen- 
trated campaign  in  a  few  good  papers  Is  more  eflFective  than  small 
space  in  a  great  many. — Current  .Advertising. 


The  local  committee  are  exerting  themselves  to  the  ut- 
most to  give  visitors  to  the  con\-ention  an  interesting, 
enjoyable  and  profitable  time. 

The  last  word  received  from  the  capital  states  that  a 
satisfactory  ttirn-out  of  the  members  is  now  the  onl\' 
requirement  for  the  success  of  the  meeting. 

The  dates  selected  for  the  convention  are  the  igth, 
20th  and  2 1  St  of  June,  the  most  enjoyable  season  of  the 
\ear,  when  most  persons  are  looking  forward  to  an 
outing.  .Ml  the  conditions  are  therefore  favorable  to  a 
lari^^e  attendance  and  a  successful  meetintr- 


Mr.  E.  \V.  Hoist  has   resigned  his  position    with    the    Canadian 
General  Klectric  Company  at  Peterborough,   Ont. 


THE  CANADIAN   ELECTPICAL  NEWS 


May,  1901 


t^^<^^^^'^,-^rxr::yxy.ir. 


g^^iJlR:^  H|ngine'er'in^WIour"nam^>  I 


PIBLISHKII    ON    THE    TKNTH    OF    EVERY    MONTH    BY 

THE  C  H.  MORTIMER  PUBLISHING  CO'Y 

of  Toronto,  Limited, 

Head  Office  :  Confederation   Life  Building, 

Corner  Yonge  and  Richmond  Streets, 
TOROaSTTO,  -  -  C  .A.  IT  .A.  ID -A.. 

Telephone   Main  2362. 

Branch  Office  :  Imperial  Building,  Montreal. 

Bell  Telephone  229q. 


Advertising 


ADTBRTISEMEHTa. 

promptly  on   application.     Orders  for   advertising  should 


reach  the  oSce  of  publication  riot' later  than  the  28th  day  of  th( 
preceding  date  of  issue.     Changes  in  advertisements   will  be  made  whenever  di 
without  cost  to  the  advertiser,  but  to  insure  proper  compliance  with  me  instructio  s 
of  the  advertiser,  requests  for  change  should  reach  the  office   as  early  as  the  26th  day 
of  the  month. 

SVBSCRIPTlOyS. 

The  Electrical  News  will  be  mailed  to  subscribers  in  Canadi,  or  the 
UnitedStates,  post  free,  for  $1.00  per  annum,  50  cents  for  six  months.  The  price  of 
subscription  should  be  remitted  by  currency,  registered  letter,  or  postal  order 
p.tyable  to  C.  H.  Mortimer.  Please  do  not  send  cheques  on  local  banks  unless  25 
cents  is  added  for  cost  of  discount.  Money  sent  in  unregiste  ed  letters  will  be  at 
senders'  risk.  Sub.scriptions  from  foreign  countries  embraced  in  the  General  Postal 
Union  $1.50  per  annum.  Subscriptions  are  payable  in  advance.  The  paper  will  be 
discontinued  at  expiration  of  term  paid  for  if  so  stipulated  by  the  subscribi 
where  no  such  unde-standing  exists,  will_  be  continued  i  "'  " 
continue  are  received  and  all  arrearages  paid. 

Subscribers  may   have  the   mailing  address  changed  a  ■   c 
ordering  change,  always  give  the  old  as  well  as  the  new  .iddress. 

Subscribers  are  reques  ed  to  p  omptly  notify    the  publishers  of  failun 
the  delivery  of  the  paper. 

EDITOR'S  ANi\OUXCEJIIEyT!i. 

Correspondence  is  invited   upon  all    topics  coming  legitimately  within  the  scope  cf 
this  journal. 

The  "  Canadian  Electrical  Hews"  has  been  appointed  the  official  paper 
of  the  Canadian  Electrical  Association. 
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The  Conimittee  on  Lij^ht  of  the  Board 

Electric  Lighting  .      ,         •    1    ^-  l  i^-      •  .'  .1 

,     .  o      Legislation    ot  Lincinnali   recently 

Leads .  f^  -^ 

visited  a  number  of  the  leading^  cities 
of  the  United  States  to  enquire  into  street  lighting 
methods.  Their  report  shows  that  electric  lighting, 
especially  by  means  of  enclosed  arc  lamps,  has  given 
the  most  satisfactory  results  for  business  streets.  In 
Boston  Welsbach  lamps  are  to  some  extent  being  re- 
placed by  arc  lamps,  while  in  no  in^^tance  have  arc 
lamps  been  replaced  by  Welsbachs. 


There  is  said  to  be  a  marked  tendency 

fc  nc    ai  way    |^  ^j^^  United  States   towards    the  con- 
Consoiiaation. 

solidation    of    electric      railways    now 

operated  independently.  The  prophesy  is  made  that 
the  electric  railway  lines  when  thus  consolidated  will 
become  strong  competitors  as  passenger  and  freight 
carriers  of  the  steam  roads.  Perhaps  so,  but  such  has 
not  been  the  outcome  of  consolidations  in  this  country. 
An  independent  systems  the  electric  railways  act  as  an 
effectual  check  on  the  steam  roads  as  regards  their 
charges  for  local  passenger  and  light  freight  service. 
If  amalgamated  and  operated  as  a  single  system,  one 
of  two  results  might  be  expected  to  follow,  neither  of 
which  would  benefit  the  public.  Either  the  electric- 
consolidation  would  sell  out  to  the  steam  road  con- 
solidation, or  a  cast  iron  agreement  as  to  rates  would 
be  entered  into  between  the  two.  As  between  a  situ- 
ation of  that  kind  and  the  one  now  existing,  the  public 
would  seem  to  be  infinitely  better  oflF  with  things  as 
thev  are. 


When  the  changes  now  under    way  on 

The  Manhattan       .u        Ad       u    ..  1         .    j  -i        j        r 

„,„     J   „  „ „-   the     Manhattan    elevated     railroad    of 

Railroad   Equipment. 

New  York  city  are  completed,  another 
example  of  the  advantages  of  electric  traction  will  have 
been  provided.  With  a  view  to  adopting  the  best  pos- 
sible system,  the  company  built  a  short  experimental 
line  on  which  experiments  and  tests  were  made.  About 
a  year  ago  the  contract  lor  the  electrical  equipment  of 
the  power  house  was  awarded  to  the  Westinghouse 
Company.  Within  the  past  month  a  contract  has  been 
closed  with  the  General  Eleciric  Company  for  the  rolling 
stock  equipment,  involving  apparatus  and  supplies  ap- 
proximating $3,000,000,  said  to  be  the  largest  contract 
ever  awarded  to  an  electrical  company.  It  specifies 
the  multiple  unit  train  control,  with  motors  for  800 
main  cars  and  half  that  number  of  trailers.  As  each 
motor  car  will  have  two  motors,  there  will  be  1,600 
motors  for  these  cars  alone.  A  provision  of  the  con- 
tract is  that  the  motors  shall  be  delivered  within  ninety 
days. 


steel  Rail  Manufac- 
ture in  Canada. 


Apart  altogether  from  the  question 
which  has  been  recently  under  discus- 
sion in  the  Dominion  Parliament  re- 
garding the  advantages  or  disadvantages  of  the  terms 
of  agreement  made  by  the  Minister  of  Rail- 
ways and  Canals  with  the  Clergue  Syndicate  for  the 
manufacture  of  steel  rails  at  Sault  Ste.  Marie,  Ont.,  for 
use  on  the  Intercolonial  Railway,  it  must  be  gratifying 
to  every  Canadian  to  learn  that  the  manufacture  of  steel 
rails  is  to  be  commenced  in  Canada.  It  is  a  natural 
al  outcome  of  the  rapid  development  of  the  iron  and 
steel  industry  which  is  now  taking  place  in  this  coun- 
try, and  we  hope  that  the  enterprise  may  prove  success- 
ful. Experiment  is  to  be  made  with  the  manufacture 
of  a  nickel    steel    rail,    which    it    is    belie\od   will  pro\e 
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very  much  superior  to  the  ordinary  steel  rail  now  in 
use.  Should  expectations  in  this  direction  be  realized, 
this  country  would  enjoy  a  \ery  distinct  ad\  aiitage  in 
this  line  of  manufacture,  seeing  that  we  ha\e  piobably 
he  most  extei\sive  deposits  of  nickel  in  the  world. 


Mr.  Edward  Atkinson,  the  well  known 


Exit  the  Tall 
Chimney. 


insurance  authority,  of  Boston,  recent- 
ly took  part  in  a  public  discussion  in 
that  city  relative  to  the  means  which  might  be  adopted 
to  abate  the  smoke  nuisance.  He  held  that  the  days 
of  the  tall  factory  chimney  were  numbered,  and  that  the 
chimney  of  the  future  would  be  a  low  stack  of  large 
area,  the  draft  for  which  would  he  supplied  by  me- 
chanical means.  But  what  substitute  shall  be  found 
for  Ihe  tall  chimney  as  an  evidence  oi  our  prosperity  as 
a  manulacturing  nation  ? 


Electric.'VL  development  in  Great  Brit- 

Electrica!  Develop-       •      •  ,■  .  i.  i-      ^ 

ment  in  Gieat  Britain.  »'"  '"^  proceeding  at  a  much  faster  rate 
than  ever  before.  This  statement 
specially  applies  to  electric  traction,  which  branch  has 
absorbed  nearly  half  the  total  investment  in  electrical 
undertakings,  estimated  at  ^,123,000,000.  There  are 
470  miles  of  electric  railways  in  operation  and  500  more 
in  course  of  construction.  In  London  alone  there  are 
in  operation  14  miles  of  underground  electric  railway 
and  40  miles  under  construction,  while  the  future  de- 
velopment can  be  gauged  by  the  fact  that  seventeen 
new  lines  are  now  being  promoted.  The  great  success 
of  the  electric  street  railway  at  Liverpool  has  had  much 
to  do  with  the  introduction  of  electric  traction  in  other 
provincial  towns.  The  establishing  of  large  works  in 
England  by  the  Westinghouse  Electric  Manufacturing 
Co.  is  a  practical  evidence  that  in  the  opinion  of  that 
shrewed  concern  there  is  to  he  a  large  growth  in 
electrical  undertakings  in  the  mother  countrv  in  the 
near  future.  The  average  return  on  the  capital  alreadv 
invested  in  such  undertakings  is  given  as  5;^  per  cent, 
which  to  the  British  investor  will  probably  be  satisfac- 
torv. 


It  was  announced  last  week  that  work 
'^Power*  ^       '^^'^    been   commenced    looking  to   the 

development  of  the  power  on  the  Can- 
adian side  of  Niagara  Falls,  under  the  charter  held  by 
the  Canadian  Niagara  Power  Company.  It  was  even 
stated  that  a  well  known  Canadian  firm  had  secured  the 
contract  for  the  electrical  apparatus.  Although  some 
work  was  no  doubt  in  progress  in  the  localitv  of  the 
proposed  davelopment,  it  was  not  generally  believed 
that  the  company  was  about  to  proceed  immediately  to 
construct  works,  as  previous  announcements  of  a  similar 
character  had  proven  groundless.  At  the  time  of 
writing  it  has  been  found  impossible  to  confirm  the  re- 
ported award  of  the  contract  for  electrical  machinery, 
and  the  intention  of  the  Canadian  Niagara  Power  Com- 
pany is  still  in  doubt.  The  agreement  with  the  Cana- 
dian Niagara  Power  Company  was  first  made  in  1892. 
It  was  revised  in  the  fall  of  1899,  and  under  the  agree- 
ment now  existing  the  company  must  pay  a  rental  of 
$1.50  per  horse  power  per  year  for  the  first  10,000 
horse  power  developed,  $i  per  horse  power  for  the  next 
10,000,  75  cents  for  the  next  10,000,  and  50  cents  per 
horse  power  for  all  above  30,000  horse  power.  Since 
the  new  agreement,  what  might  be  termed  an  opposi- 
tion   compan\     has    been    formed,    the    Ontario    Power 


Company,  which  proposes  to  utilize  the  waters  of  the 
Welland  river.  These  companies  have  no  doubt  learn- 
ed with  satisfaction  of  the  successful  transmission  oi' 
electric  power  from  the  Tuba  river  to  Oakland,  Cali- 
fornia, where  it  is  used  lor  operating  the  street  railwav 
system.  In  this  undertaking  the  voltage  used  is  40,- 
000.  If  it  is  found  profitable  to  transmit  current  a  dis- 
tance of  one  hundred  and  forty  miles  in  California,  the 
transmission  from  Niagara  Falls  to  Toronto  should 
offer  no  obstacles  which  cannot  be  o\ercome.  Of 
course  in  California  coal  is  nuich  more  expensive  than 
m  Ontario,  thus  giving  a  water  power  plant  there  an 
advantage.  Granting  ihat  the  power  can  he  sold  at  a 
reasonable  price,  there  should  be  no  lack  of  demand. 
The  Toronto  Electric  Light  Company  and  the  Toronto 
Street  Railway  Company  would  doubtless  he  willing  to 
close  down  their  generating  plants  if  it  could  be  shown 
that  Niagara  power  could  be  obtained  at  a  lower  cost 
than  that  at  which  it  is  being  produced  in  their  power 
stations.  The  Montreal  Street  Railway  Company  have 
made  a  move  in  this  direction,  having  contracted  with 
the  Chambly  Power  Company  for  5,000  horse  power  at 
the  price  of  $25  per  horse  power  per  year.  The  cost  of 
coal  is  a  most  important  consideration  in  the  operation 
of  steam  power  plants.  At  the  present  time  only  two 
United  States  companies  are  shipping  soft  coal  to  To- 
ronto, and  developments  on  the  other  side  have  been 
such  that  an  amalgamation  of  these  two  companies 
might  be  expected  at  any  time.  The  result  of  this 
would  be  to  advance  the  price  of  coal,  thus  in- 
creasing the  cost  of  producing  electric  power  by 
steam.  Then  a  more  favorable  opening  for  Niagara 
power  in  Toronto  and  other  places  distant  from  the 
Falls  would  be  offered. 


Electricity  at  the     ^""^^  beautiful  and    interesting    decora- 
Pan-Amencan       five  displays  at  the  Chicago  and    Paris 

Exhibition  ui_-   • 

exhibitions  were  made  possible  by  the 
use  of  electricity.  To  this  agency  was  also  due  the 
opening  of  the  Exhibitions  at  night  and  their  perfect 
illumination.  At  the  Pan-American  Exhibition  which 
opened  a  few  days  ago  in  Buffalo,  electricity  will  play  a 
more  important  part,  for  decorative  and  illuminating 
purposes  than  ever  before.  The  near  proximity  of  the 
immense  generating  stations  at  Niagara  Falls  puts  at 
the  disposal  of  the  management  almost  unlimited 
facilities  in  this  direction.  We  are  told  by  the  official 
magazine  that  the  number  of  lights  Snd  the  quantity  of 
light  will  exceed  that  of  any  other  equal  area  ever  arti- 
ficially illuminated,  and  it  will  be  evenly  distributed; 
that  unusual  spectacular  effects  will  be  produced  by  the 
many  combinations  of  light  and  water  and  these  com- 
binations are  to  be  so  graded  as  to  climax  in  keeping 
with  the  decorative  lights  at  the  electric  tower  ;  that  the 
electric  tower  basin  will  be  the  stage  of  the  display  of  a 
combination  of  1,500,000  gallons  of  water  per  hour  in 
fountains  with  the  light  of   100  large-sized  searchlights. 

Mr.  James  Douglas  Reid,  known  to  telegraphers  throughout 
the  country  as  the  "Father  of  the  Telegraph,"  died  in  Xew  York 
on  April  2Sth.  Mr.  Reid  gained  his  destinctive  title  because  he 
was  a  pioneer  in  establishing  the  telegraph  and  was  associated 
with  Ihe  inventor.  Prof.  Morse.  Born  in  Edinburgh  in  1819.  he 
moved  with  his  family  to  Toronto  in  1834,  becoming  junior  clerk 
in  a  bank.  He  removed  to  the  United  Stales  in  1837  and  took  a 
contract  for  the  construction  of  a  telegraph  Mne  from  Philadelphia 
to  Pittsburg.  I.ater  appointments  were  as  superintendent  of  the 
Megantic  Telegraph  Company,  Atlantic  &  Ohio  Telegraph  Com- 
pany, and  the  New  York,  Albany  &  Buffalo  Telegraph  Company. 
He  founded  and  edited  the  National  Telegraph  Review  in  the 
early  fifties,  and  in  1877  published  his  first  edition  of  "The  Tele- 
graph in  .America." 
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I'earson,  Hiiiitiiitfdon  ;  W'm.  E.  Baker,  Montreal  ;  Bertram 
James,  Heart's  Content,  Xfld.  ;  Walter  R.  Brechen,  Charlotte- 
town.  Mechanical  Engineering — Fred.  R.  Brown,  Montreal  ; 
Arthur  R.  Roberts,  Montreal  ;  Kred.  A.  McKay,  Montreal  ;  Chas. 
M.  McKergow,  Westmount  ;  Reginald  D.  J.  Denne,  iMonlreal  ; 
John  H.  Edgar,  Montreal. 


Branch  office  of  ihe  Canadian  Ki.ectkicai.  News, 
Imperial  Building, 

Montreal,  May  5TH,  igoi. 

RILKS   GOVERNING    ELECTRICAL    INST.\LLATIONS. 

In  the  new  building  by-law  passed  by  the  city  council  on  Feb- 
ruary 4th,  1 90 1,  the  clause  governing  Ihe  installation  of  electric 
apparatus,  etc.,  for  electric  light,  heat  and  power  reads  as  follows  : 

Section  116. — All  the  electric  apparatus,  wires,  etc.,  for  the 
generation  or  supply  service  in  any  central  station  or  isolated 
plant,  and  all  wires,  lamps,  motors,  etc.,  used  for  light,  power  or 
heat  in  any  public  or  private  building,  shall  be  installed  according 
to  and  in  conformity  with  the  rules  and  regulations  of  the  Cana- 
dian .Association  of  Fire  Underwriters,  and  in  order  to  secure 
conformity  to  said  rules  and  regulations,  all  such  installations 
shall  be  subject  to  inspection  and  issuance  of  a  certificate  to  that 
effect  from  the  electrical  inspection  department  of  the  city  of 
Montreal.  In  order  that  proper  inspection  may  be  made,  due 
notice  shall  be  given  to  the  building  inspection  office  of  any  in,ten- 
tion  to  install  any  such  electrical  wires  or  apparatus  for  the 
purposes  herein  mentioned,  in  order  to  allow  of  inspection  of  the 
installation  as  the  work  progresses,  and  before  any  portion  of 
such  work  is  covered  or  concealed,  and  no  installation  shall  be 
considered  complete  and  in  conformity  with  said  rules  and  regu- 
lations, until  a  certificate  shall  issue  from  the  inspection  depart- 
ment to  that  effect.  In  all  cases,  the  inspection  department  shall 
have  power  to  decide  and  determine  whether  such  work  has  been 
done  in  a  safe  and  proper  manner,  and  the  issuance  ofa  certificate 
therefor  shall  be  in  evidence  thereof. 

(a)  All  materials,  switches,  wire,  or  any  other  auxiliary  appar- 
atus or  device  partaining  to  said  installations,  ^hall  be  subject  to 
the  inspection  department  before  being  used  for  such  purpose. 

(b)  All  wires  ot  any  description,  either  for  telegraph,  telephone, 
electric  light,  heat  or  power,  on,  or  entering  any  building,  public 
or  private,  shall  be  subject  to  the  supervision  of  the  inspection  de- 
partment, and  with  power  on  the  part  of  said  department  to  com- 
pel the  placing  of  those  wires  in  a  proper  and  safe  manner. 

(c)  All  theatres  and  all  public  halls  for  scenic  display  shall  be 
subject  to  inspection  at  least  once  a  year. 

(d)  In  case  of  any  installation  already  in  operation,  either  of 
generating  plant,  motors,  wires,  or  other  electric  apparatus  lo- 
cated in  any  building  or  premises,  becoming  defective,  to  such  an 
extent  as  to  threaten  immediate  danger  to  life  or  property,  the 
inspection  department,  having  notice  thereof,  shall  have  immedi- 
ate power  to  suspend  the  operation  of  such,  pending  the  neces- 
sary repairs. 

(e)  The  Inspector  and  City  Electrician  shall,  at  proper  hours, 
have  the  right  to  enter  any  building  or  premises  where  electric 
power  or  light  is  being  used,  to  in>-pect  all  electrical  wires  or  ap- 
paratus, in  order  to  ascertain  it  the  proper  regulations  have  been 
complied  with,  and  no  person  shall  refuse  to  allow  such  inspec- 
tion. 

(i)  Xo  alteration  or  change  shall  be  made  in  the  j^lan  of  wiring 
any  building,  without  notifving  the  Inspector  and  securing  a  per- 
mit therefor,  and  subjecting  the  plan  of  wiring  to  inspection,  as 
herein  prcvided. 

MC<;il.I.    EXAMINATIONS. 

The  results  of  the  examinations  of  McGill  University  were  an- 
nounced a  few  days  ago.  The  following  students  were  success- 
ful in  electrical  and  mechanicjil  engineering,  and  are  entitled  to 
the  degjree  of  B.  A:  Sc.  : 

Electrical  Ena^ineering  — .McLarci,  I.^H.;  Burson,  H..A.;  Glass- 
co,  A.  P.  S.;  Taylor,  C'  W.  ;  Howard,  R.  F.,  and  Walker,  F.  W., 
B.  Sc,  equal  ;  Coussirat,  H.  A.  ;  Neville,  T.  P.  J.,  B.  Sc.  ;  Weng- 
er,  E.  I.,  B..\.  Sc.  ;  Sise,  P.  F.  ;  Ward,TP.  W.,  Lloyd,  H.  M., 
Scott,  H.  M.  Mechanical  Engineering — Schwitzer,  T.  H.;  Bur- 
wall,  E.  v.;  Hampson,  E.  G. ;  Cameron,  H.  D.;  Low  den,  W.  K.; 
Wilson,  R.  C. 

In  the  third  year  the  successful!  students  in'the'felectrical'fand 
mechanical  courses  were  : 

Electrical  Engineering — Harry'E. 'Scott,  Napanee,  Ont.  ;  Em- 
erson .S.  P'ranklin,  Wolfville,  N.  S.  ;tPhilip  T.  Jackson,  Toronto  ; 
Marshall  .\.  Mixwell,  St.  Stephen,  X.  B.  ;  Thomas  N.  Hicks, 
Perth  ;  J.  Macd.  Smith,  Petitcodiac,  N.  B.  ^'John'^C.  W.  Dun- 
field,  St.  Johns,  Xfld.  :  William  E.  Murphy,"  Shelburne,  X.  S.  ; 
Eric  J.  Mackay,  St.  Johns,  Xfld.  Mechanical  Engineering — 
Frank  E.  Stearns,  Merell,  P.  E.  I.  ;  Gerald  M.  Smith,'  St.  John's, 
Qne.  ;  David  M.  Fry,  Bright,  Ont.  ;  Thomas  H.  .4ddie,  Sher- 
brooke;  Alex.  Baird,  Shcrbrooke  ;  Emil  R.  Newton,  Drummond-  - 
ville.  Que. 

The  results  of  the  second  year  in  the  same  branches  were  as 
follows  : 

Electrical  Engineering — .Alvah  E.  Foreman,  Vancouver  ;  Ros- 
coe  V.  Conklin,  Winnipeg  ;  Alex.  S.  J.  Peaslee,  Ohio  ;  Herbert 
F.  Rodger,  St.  John's,  Xfld.  ;  James  F.  McDonald,  Westville,  N. 
S.  ;  Franser  S.  Keith,  Smith's  Falls  ;  Harry  E.  BHtch,  St. 
John's,  Xfld.  ;  Charles  L.  Trimingham,  Barbadoes,  W.  I.  ;  C. 
Percy  Cole,  Montreal  ;  Charles  W.  Stokes,  Woodstock  ;  K.  Mc- 
Caskill,  Vankleek  Hill  :  Wm.  H.  Sharpe,   Montreal ;     Hartley  M. 


United  States  consolidations  are  going  it  ;  the  latest  on  the 
tapis  is  a  consolidation  of  interests  of  the  manufacturers  of  incan- 
descent lamps. 

It  seems  strange  thai  w  hile  under  the  British  flag,  English  fit- 
tings of  .certain  kinds  cannot  be  used  if  a  clear  certificate  is  to  be 
had.     The  English  Board  of  Trade  are  surely  as  anxious  to  safe- 
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ifiiard  fire  interests  as  is  tho  UjiiteJ  States  Xalional  Board  ol 
Fire  Underwriters,  but  because  we  bave  "  swallowed  "  the  Unit- 
ed States  rules,  strictly  speaking,  no  fittings  but  those  of  United 
States  manufacture  could  be  accepted. 

Montreal  contractors  are  beginning  to  wonder  if  we  lia\*e  an 
alien  labor  act  in  Canada,  or  if  it  is  only  an  illuminated  document 
to  be  admired  ? 

The  latest  is  :  One  of  '  nos  comjiatriotes  '  in  Monlieal  writes  a 
prominent  United  States  firm  as  follows  :-  "  I  am  handling  sev- 
eral electric  g'oods  as  agent,  and  would  like  to  know  it  I  can  h;i\  r 
the  agency  for  your  goods  for  Montreal  and  subinbs,  thai  is  Oue- 
bec,  Ottawa  and  Toronto  !" 

The  question  of  grounding  the  centre  of  the  secondary  of 
transformer  is  arousing  a  little  interest  here.  One  or  two  isolated 
requests  have  been  made  by  consumers  of  both  Royal  and  La- 
chine  current  to  have  this  done.  There  is  as  competent  author- 
ity against  this  practice  as  there  is  for  it,  consequently  it  would 
be  well  in  a  matter  of  this  kind,  evolving  as  it  does  a  radical 
change,  to  "  make  haste  slowly  "  and  profit  by  the  experience  of 
others.  Should  this  practice  come  into  vogue,  considerable  inore 
care  will  require  to  be  taken  by  certain  manufacturers  ot  trans- 
formers. 

Mr.  H.  O.  Edwards,  who  has  been  favorably  known  as  assist- 
ant to  Mr.  W.  H.  Brown,  the  general  manager  of  the  Royal 
Electric  Company,  has  under  the  new-  consolidation  of  interests 
been  moved  to  the  Canadian  General  Electric  Company  s  quarters 
in  Toronto.  Mr.  Edwards  was  for  a  number  of  years  with  the 
Roj'al,  and  is  esteemed  by  all  the  "  old  boys  "  who  will  miss  him 
here,  but  who  wish  him  luck  in  his  new  sphere. 


DEATH  OF  A  CANADIAN   ELECTRICAL 
INVENTOR. 

Canadians  g'enerallv,  and  the   electrical    fratertiit)'    in 
particular,  ha\e  learned  with  deep  regret  of    the    death.. 


Thk  Latk  John  C  IIhnrv. 

at  Denver,  Colorado,  on  May  4th,  of  Mr.  John  C. 
Henry,  to  whom  is  due  in  large  measure  the  improved 
methods  and  principles  of  the  trolley  street  railwav 
system  now  so  largely  in  use  throughout  the  world. 
Mr.  Henry  was  a  pioneer  in  the  electric  railway  field, 
the  inventor  of  the  principles  employed  in  the  first 
electric  railroad  ever  built  in  America. 

That  Mr.  Henry  was  a  Canadian  by  birth  is  perhaps 
not  generally  known.  He  was  a  son  of  Mr.  Thomas 
Henry,  of  Woodstock,  Ont.,  and  spent  the  early  part  of 
his  life  in  that  city.  He  was  first  employed  in  Wood- 
stock as  a  telegraph  operator  for  the  Montreal  Telegraph 
Company,  and  later  as  night  operator  at  the  G.  T.  R. 
station.  When  twenty  years  of  age  he  went  to  the 
United  States,  and  after  working  as  a  telegraph  oper- 
ator in  Kansas,  occupied  prominent  positions  with  the 
General  Electric  Company,  of  Schenectady,  N.  Y. ,  and 
the  Westinghouse  Electric  Company,  of  Pittsburg,  Pa. 

When  working  as  an  operator  he  gave  much 
study  to  various  inventions  bearing  upon''  electric  :  trac- 
tion, and  as  a  result  was  engaged  by  a  celebrated  author 


and  lawyer,  the  late  Judge  Henry,  to  build  an  electric 
railway  out  of  the  town  of  Independence,  according  to 
certain  designs  which  the  young  operator  had  drawn  in 
his  spare  moments.  At  that  time  there  were  no  electric 
roads.  Electric  traction,  to  use  Mr.  Henrv's  own 
words,  was  about  as  far  advanced  ,is  aerial  navigation 
is  to-day.  The  plan  o(  running'  a  wire  above  the  car 
and  establishing  contact  with  it  b\'  means  of  a  pole  was 
the  product  entirely  of  Mr.  Henrv's  brain.  On  the 
road-bed  below  it  was  unnecessary  to  place  atnvthing 
but  the  rail.  So  successful  did  the  line  to  Independence 
prove  that  for  many  years  its  principal  features  were  fol- 
kiwed  in  electric  railway  construction  everywhere.  How 
little  was  known  throughout  the  country  at  that  time 
in  regard  to  electric  traction  may  be  judg-ed  from  the 
fact  that  one  of  the  foremost  cable  engineers  in  the 
country  assured  the  president  o(  the  Kansas  City  Rail- 
wa\'  that  it  was  impossible  to  rtin  cars  with  self-con- 
tained power  up  a  se\en  per  cent,  grade,  "  because  tlie 
wheels  would  slip."  'N'et  in  i8Sti  the  Iv'ist  Fifth  Street 
railway  in  Kansas  City  was  equipped  with  fotir  motor 
cars,  and  after  the  road  was  opened  several  other 
electric  railways  planned  after  it  were  constructed  in 
California. 

The  first  electric  car  designed  b\  Mr.  Henrv  is  still 
intact  in  Kansas  City.  He  used  for  the  motor  an  old 
generator  in  which  the  current  was  re\ersed.  It  stood 
in  the  middle  o(  the  car  and  ran  all  the  time,  the  car  be- 
ing started  and  stopped  by  connecting  and  disconnect- 
ing the  axles  from  the  motor.  When  the  first  line  was 
built  Mr.  Henry  w-as  assured  by  a  prominent  electrical 
engineer  that  it  would  take  copper  generators  as  large 
as  his  thigh  to  carry  current  enough  to  operate  the  ma- 
chinery. To  build  the  trolley  wires  it  was  necessary  to 
buy  copper  rods  and  solder  them  together,  as  no  wire 
was  drawn  in  continuous  lengths  of  the  necessary  size. 
The  obstructions  seemed  insuperable,  while  the  experts 
of  the  day  offered  every  discouragement.  It  was  only 
Mr.  Henry's  confidence  that  he  was  right  and  that  the 
electric  railway  was  a  possibibility  that  kept  the  experi- 
ments moving  until  the  trolley  was  heard  all  over  the 
country. 

Mr.  Henry  also  devised  the  carbon  brush  for  electric 
generators,  the  swinging  trolley  controlled  by  a  rope, 
the  direct  connected  motor,  and  step-up  and  step-down 
transformers  by  which  the  longdistance  transmission  of 
power  was  made  possible.  Details  of  the  latter  inven- 
tion were,  however,  worked  out  by  other  hands. 

When  Mr.  Henry's  failing  health  compelled  his  re- 
mo\  al  to  Denver  he  established  a  small  work-shop, 
where  he  w'orked  when  his  strength  permitted  upon 
various  inventions  and  improvetnents,  from  some  of 
which,  it  is  said,  he  recently  realized  a  considerable 
sum.  One  month  before  his  death  he  was  engaged  on 
an  automobile  motor,  said  to  embody  new  ideas  in  auto- 
mobile construction.  His  brain  was  most  active  at 
night,  and  through  the  silent  hours  he  worked  out  the 
details  of  inventions  and  improvements  in  one  of  the 
most  difficult  and  technical  of  scientific  branches.  Mr. 
Henry's  son  will,  it  is  understood,  carry  out  the  plans 
of  his  father  as  far  as  is  possible. 

As  is  frequently  the  case  with  inventors,  Mr.  Henry 
apparently  did  not  realize  the  financial  value  of  his  inven- 
tions. Had  it  been  otherwise  he  might  have  been  many 
tiines  a  millionaire. 

Mr.  Henry  was  about  fifty  years  of  age.  The  ac- 
companying portrait  is  reproduced  from  a  photograph 
taken  some  time  ago. 
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ELECTRIC  HAULAGE  SYSTEM  FOR  SHIPS. 

In  the  February  number  reference  was  made  to  an 
electric  marine  railway  in  operation  at  Liverpool,  Nova 
Scotia.  Herewith  we  give  two  views  of  the  plant  and 
some  further  particulars  regarding  ihe  installation. 

The  plant  was  devised  for  the  purpose  of  hauling 
vessels  out  of  and  lowering  them  into  the  River  Mersey, 
a  distance  of  over  500  ft.  on  an  incline  having  a  grade 
of  half  an  inch  to  the  foot.  Some  years  ago  the  Liver- 
pool Marine  Railway  Company,  Limited,  had  a  slip  of 
this  kind  in  operation,  whose  motive  power  was  horses. 
.\  framework  carried  two  horizontal  gears  attached  to 
which  was  a  beveled  gear  with  a  vertical  shaft  project- 
ing upward,  and  working  on  this  were  two  long  arms 
or  sweeps.  To  these  were  hitched  two  or  four  horses 
travelling  around  on  an  upper  platform,  which  was 
reached  by  a  runwaj-  outside  the  building.  The  anima) 
power  was,  of  course,  limited  in  its  capacity,  and  ex- 
tremely slow,  it  taking  three  to  four  hours  to  haul  up  a 
small  vessel  in  the  cradle.  While  the  vessel  was  under- 
going repairs,  it  was  held  from  running  back  by  a  great 
dog  in  a  ratchet.  When  the  work  was  finished  it  was 
the  custom  to  knock  out  the  dog  and  let  the  cradle  go 
"  by  the  run  "  back  into  the  water.  It  is  almost  need- 
less to  say  that  this  crude  method  soon  wrecked  the 
cradle  and  the  track  as  well.  The  result  was  that  the 
whole  plant  fell  into  disuse  and  decay. 

During  the  past  year  a  new  company  was  organized 
with  the  object  of  rebuilding  and  equipping  the  slip  in 
an  up-to-date  manner,  and  when  it  came  to  the  question 
of  the  best  power  it  was  decided  to  use  an  electric 
motor,  there  being,  moreover,  a  lighting  system  in 
town  driven  by  water  power,  from  which  the  current 
could  be  obtained  very  cheaply.  A  Stanley  or  S.  K.  C. 
30  h.  p.  induction  motor  has  been  installed,  which  will 
raise  and  lower  ships  of  a  burden  up  to  400  tons,  over 
a  track  which  is  600  feet  in  length,  in  the  remarkably 
quick  time  of  25  minutes.  The  equipment  has  so  far 
proved  a  very  economical  and  highly  satisfactory  invest- 
ment. The  motor  is  geared  to  a  worm,  which  in  turn 
operates  a  further  train  of  gears,  as  illustrated  in  Figs. 
1  and  2  herewith.  On  the  shaft  of  the  large  and  last 
gear  is  a  sprocket  which  engages  an  endless  two-inch 
chain  that    hauls    the    cradle.      The    whole    thing  is  as 


Fig.   I. — Liverpool  Marine  Hailage  System. 

simple  as  possible.  It  will,  of  course,  be  understood 
that  the  gears  and  sprockets  are  within  the  frame  and 
not  outside,  and  it  may  be  added  that  the  frame  is  much 
heavier  than  shown.  It  was  found  feasible  to  use 
much  of  the  old  gearing.  The  framework  was  set  on  a 
bed  of  concrete  3  feet  deep  and  fastened  firmly  into 
place  by  heavy  rods  running  up  through  the  concrete 
and  frames.  It  also  butts  against  the  end  of  the  slip, 
so  that  there  is  not  the  slightest  chance  for  it  to    move. 


EXTENSION  TO  POWER  PLANT. 

The  West  Kootenay  Power&LightCompany,  of  Ross- 
land,  B.  C,  are  about  to  make  a  large  addition  to  their 
power  plantatBonnington  Falls.  Mr.  L.  A.  Campbell,  the 
general  manager,  advises  us  that  the  contract  has  been 
let  to  the  Canadian  General  Electric  Company  to  in- 
stall a  3,000  k.  w.  generator,  180  r.p.m.,  with  three 
1,250  k.w.    step-\ip  transformers    and  three    1,250  k.w. 


Fig.  2. — Interior  of  Livekpooi,  .Marine  Hai  lage  Plant. 

step-down  transformers,  and  all  necessary  switch-board 
apparatus.  The  water  wheel  setting  will  be  composed 
of  four  45-inch  Victor  turbine  wheels  on  one  shaft, 
capable  of  delivering  to  the  generator  coupling  4,800 
h.p.  under  38  feet  head.  These  wheels  will  be  furnished 
by  the  Stillwell-Bierce  &  Smith- Vaile  Company,  of  Day- 
ton, Ohio.  The  structural  iron  work  is  in  the  hands  of 
the  jenckes  Machine  Company,  of  Sherbrooke,  Que. 
When  the  new  apparatus  is  in  operation  it  is  under- 
stood to  be  the  intention  to  raise  the  voltage  to  30,000 
volts.  The  company  are  developing  hydraulic  work 
for  12,000  h.  p.,  and  when  the  installation  of  the  new 
3,000  k.  vv.  unit  is  completed,  they  will  have  an  output 
in  their  plant  of  8,000  h.  p.,  with  pen-stocks  installed 
to  be  increased  to  16,000  h.  p.  This  company,  it  is 
said,  ha\"e  been  negotiating  with  the  C.  P.  R.  for  the 
operation  of  their  road  from  Trail  to  Rossland  bv 
electricitv. 


It  has  been  arranged  to  hold  the  next  annii.il  meeting  of  the 
Old  Time  Telegraphers'  Association  in  the  city  of  Montreal  on 
September  iiih,  i2ih  and  131I1  next. 


It  is  announced  that  the  landing  site  for  the  Pacific  cable  in 
British  Columbia  has  been  purchased,  and  consists  of  too  acres 
of  land  on  Barclay  Sound.  The  place  is  described  ;is  splendidly 
adapted  for  the  station,  from  the  fact  that  it  is  surrounded  by  per- 
fectly smooth  water,  is  well  sheltered,  and  the  bottom  of  the 
harbor  is  such  as  to  furnish  good  protection  for  the  wire.  The 
site  was  selected  by  Mr.  R.  E.  Seake,  of  the  firm  of  Clark,  Forde 
&  Taylor,  who  is  now  en  route  to  Brisban,  (Queensland,  to  select 
the  landing  place  there,  afterwards  proceeding  to  Sydney,  N.  S. 
\V.,  to  join  the  steamship  Britannia,  which  has  been  sent  out  to  aid 
him  in  selecting  suitable  landing  places  and  in  a  survey  of  the 
route  from  Queensland  and  New  Zealand  to  a  point  about  70 
iniles  north  of  Fanning  Island.  The  manufacture  of  the  cable 
will  be  commenced  next  nionth,  and  the  first  expedition  in  con- 
nection with  the  laying  of  it  is  expected  to  leave  the  Thames  in 
January,  1902.  This  will  carry  out  the  laying  of  sections  from 
Queensland  to  Norfolk  Island,  Norfolk  Island  to  New  Zealand, 
and  Norfolk  Island  to  Fiji  Islands.  The  second  expedition  will  leave 
about  -August,  1902,  and  will  lay  the  cable  Iron^  X'ancouver  to 
Fanning  Island  and  Fiji.  This  long  length  of  cable,  5,834.5  nau- 
tical miles,  will  be  transported  and  laid  by  one  ship,  which  is  now- 
being  specially  built  for  the  purpose.  The  contractors  undertake 
that  the  whole  of  the  cable  shall  be  laid  and  working  by  Decem- 
ber, 1902. 
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THE  STREET  RAILWAY  SYSTEM  OF 
KINGSTON,  JAMAICA. 

A  street  railway  system,  built  according'  to  the  lat- 
est improvements  in  everx  detail,  is  now  in  operation  in 
Kingston,  Jamaica,  a  citv  with  a  population  of  50,000. 
About  two  years  ago  the  West  India  Electric  Com- 
pany, Limited,  an  organization  composed  of  Montreal 
capitalists,  obtained  the  franchise  to  build  and  operate 
extensive  electric  street  railway  and  lighting  sys- 
tems. The  old  car  company  was  absorbed,  and  in  a 
short  time  works  involving  an  expenditure  of  upwards 
of  $1,000,000  had  been  completed. 

The  original  intention  to  operate  the  railroad  from  a 
sieam  power  plant  was  abandoned  on  account  of  the 
cost  of  coal,  and  it  was  decided  to  develop  a  water 
power  on  the  Rio  Colre,  twenty-one  miles  from  Kings- 
ton. The  contract  to  design  and  install  the  power 
plant  complete  was  given  to  the  Stilwell-Bierce  & 
Smith-\'aile  Company,  ot    Dayton,  Ohio,  who  furnished 


the  freshets  which  come  down,  like  all  tropica!  floods, 
with  tremendous  force.  The  building  is  70  x  36  feet, 
and  is  built  with  latticed  columns  and  I  beam  gir- 
ders throughout.  The  turbines  are  regular  Stilwell- 
Bierce  &  Smith-\'aile  wheels,  designed  to  develop  400 
h.p.  at  40  r.p.m.  The  generators  were  manufactured 
by  the  General  Electric  Company.  They  are  three- 
phase,  stationary  field,  12-pole,  300  k.w.,  500  \olt  ma- 
chines, designed  to  be  used  with  step-up  transformers, 
which  are  of  the  air  blast  type.  Each  generator  feeds 
three  transformers,  which  are  connected  with  both  sec- 
ondary and  primary  in  delta.  The  foundations  for  these 
transformers  consist  of  concrete  walls,  1  2  inches  thick 
and  30  inches  high,  witii  a  row  of  concrete  piers  down 
the  centre.  The  air  chamber  is  made  by  flooring  the 
top  of  this  foundation  with  j  in.  x  [2  in.  pitch  pine 
plank.  The  low  tension  connections  are  made  in  the 
air  chamber  and  are  led  through  porcelain  tubes  into 
conduits  in  which  they  are  carried  to  the  switchboard. 
The  hiirh  tension  connections    are    made   o\er-head  and 


Interior  of  Gknf,r,\ting  Station,  Wkst  India  Elkctrh  Company. 


their  own  designs  and  turned  over  to  the  company  a 
finished  installation.  It  happens  that  the  Government 
road  runs  along  the  river  bank  at  a  height  just  sufficient 
to  keep  it  above  ordinary  high  water,  but  a  location 
was  finally  found  where  a  dam  nine  feet  high  could  be 
built  which  would  cause  no  inundation  of  the  highway 
except  at  extremely  high  water,  and  the  water  could  be 
piped  to  a  lower  point  down  stream,  where  a  head  of 
54  feet  is  obtained. 

The  dam  is  built  of  concrete,  and  is  go  feet  wide, 
with  cross  section.  The  intake  of  the  pipe  is  ten  feet  in 
diameter,  narrowing  to  eight  feet.  It  is  6,240  feet  in 
length  and  j^^-inch  wheel  riveted  in  six  feet  sections.  It 
is  one  of  the  largest  pipe  lines  in  the  world,  and  was 
constructed  with  untrained  native  labor,  there  being 
only  two  white  men  superintending  the  construction. 
The  general  superintendent  was  Mr.  Henrv  Holgate,  of 
Montreal. 

The  power  house  is  built  entirely  ot  steel  and  con- 
crete, and  is  carried  on  foundations  from  ten  to  sixteen 
feet  deep.  The  building  stands  directly  in  the  bed  of 
the  river  and  must  needs  be  sufficiently  strong  not  only 
to  satisfactorilv  hold    the    machinerx',     but  also  to  resist 


are  let  out  of  the  building  through  12  in.  x  36  in.  open- 
ings in  the  wall  to  cross  arms,  on  which  thev  are  carried 
around  the  building  to  another  set  of  openings,  through 
which  they  are  brought  to  the  switchboard.  The  blow- 
ers are  set  on  the  floor  directly  at  the  west  end  of  the 
air  chamber,  the  motors  being'  raised  on  concrete  piers 
12  inches  high. 

The  switch-board  consists  of  eight  blue  Vermont 
marble  panels,  two  blank  ones  being  left  for  the  third 
unit.  The  high  tension  panels  for  each  set  of  trans- 
formers contain  only  the  hie:h  tension  switches,  which 
are  of  triple-pole,  double  throw,  oil  break  form,  the 
handle  alone  being  on  the  front  of  the  board.  An 
auxiliary  panel  carries  a  triple-pole,  single  throw,  oil 
break  switch  for  paralleling  the  two  transmission  lines. 
All  these  switches  are  placed  on  the  back  of  the  board. 
The  auxiliary  panel  is  provided  also  with  two  astatic 
ground  detectors  and  six  ammeters  connected  to  show 
the  current  in  each  phase.  These  ammeters  are  directly 
across  the  secondary  of  current  transformers,  thus 
avoiding  all  high  tension  in  the  front  of  the  board. 
The  generator  panels  are  each  equipped  with  three 
single-pole,  quick    break    switches    and    the     necessary 
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meters,  field  switches  and  synchronizing^  lamps.  The 
exciter  panels  are  equipped  with  the  necessary  switches 
and  meters  for  two  exciters,  which  operate  at  i  lo  volts. 
These  exciters  are  four-pole,  moderate  speed  machines 
of  25  k.w.  capacity,  each  coupled  directly  to  a  single 
turbine  g  inches  in  diameter. 

The  low  tension  wires  are  all  carried  in  conduits  be- 
neath the  floor  and  rise  only  at  the  machines,  switch- 
board and  transformers.  The  high  tension  wires  are 
carried  on  porcelain  line  insulators  on  wooden  cross 
arms.  From  the  transformer  primaries  they  are  run 
outside  and  are  carried  on  long  pitch  pine  cross-arms 
around  to  the  middle  of  the  west  wall,  through  which 
they  are  carried  directly  to  the  high  tension  sw-itches. 
There  are  two  sets  of  bus-bars  to  which  the  two 
transmission  lines  are  connected. 

The  transmission  line  is  carried  on  two  cross  arms 
on  tubular  steel  poles,  four  wires  being  on  the  upper, 
and  two  on  the  outer  ends  of  the  lower  arm.  Two 
telephone  wires  are  carried  on  the  lower  cross  arms  next 
to  the  pole.  There  are  six  transpositions  on  the  line, 
making  two  complete  turns  in  the  entire  length,  the 
transpositions  being  so  made  that  the  sets  of  three 
wires  each  spiral  in  opposite  directions. 

In  the  sub-station,  which  is  of  brick,  there  are  two 
rotary  converters,  six  pole,  200  k.w.  capacity  each. 
They  are  designed  to  run  at  550  volts  on  the  direct  cur- 
rent end.  The  system  being  forty-cycle  and  the  rotar- 
ies  six-pole,  they  operate  at  800  r.p.m.  They  are  self- 
excited,  compound  wound,  the  compounding  being  done 
exactly  as  with  a  similar  direct  current  generator,  with 
the  German  silver  shunt  across  the  series  field.  When 
startmg  as  a.c.  motors  there  is,  of  course,  a  trans- 
former action  tending  to  induce  a  considerable  poten- 
tial difference  across  the  field  terminals.  In  order  to 
avoid  extremely  high  voltage  across  the  shunt  winding, 
the  field  coils  are  split  up  into  three  pairs  of  two  inch 
series  and  are  not  connected  until  the  machine  is  run- 
ning synchronously.  A  switch  is  placed  in  series  with 
the  shunt  to  avoid  a  short  circuited  secondary  efTect 
through  the  series  ceils  and  the  German  silver  shunt. 

The  step-down  transformers  are  placed  on  a  wooden 
air  chamber,  which  in  turn  is  placed  over  a  duct  or  pit, 
through  which  the  high  tension  w-ires  run.  The  low 
tension  cables  run  directly  through  a  conduit  to  the 
switch-board.  The  primary  leads  are  carried  to  a  set 
of  bus  wires  carried  on  short  circuit  cross  arms  on 
posts  set  between  the  two  rows  of  transformers.  These 
bus  wires  lead  through  the  current  transformers  for  the 
high  tension  meters  to  the  oil  break  switches.  The 
wires  leading  to  the  transmission  line  are  connected  di- 
rectly to  the  high  tension  bus  wire  on  the  boards  and 
pass  directly  down  into  the  pit.  Through  the  pit  they 
are  supported  on  line  insulators  on  cross  arms  set  in 
concrete  on  each  end.  At  the  opposite  end  of  the  pit 
they  rise  and  pass  up  the  wall  behind  the  lightning  ar- 
resters to  two  sets  of  cross  arms,  on  which  they  are 
carried  to  the  openings,  through  which  the  line  enters. 

The  blowers  and    their    motors   stand    on   a    wooden 
platform  beyond    the    end  of  the  air  chamber,    and    are.' 
carried  on  the  steel   rails  which   cross  the   high-tension 
wire  pit. 

The  switchboard  in  the  sub-station  is  of  blue  Vermont 
marble  and  consists  of  nine  panels,  there  being  three 
for  high-tension  connections  similar  to  those  in  the 
power  house,  one  blank  panel,  two  low-tension  panels 
for  the  a.  c.  end  of  the  rotaries,    two  standard    railwav 


panels  tor  the  direct-current  side,    and  one    feeder-panel 
for  four  feeders. 

The  step-up  transformers  step  up  to  14,000  volts,  at 
which  pressure  the  power  is  transmitted  to  Kingston, 
where  it  is  stepped  down  to  345  volts  for  the  rotaries. 
The  relative  field  excitations  are  adjusted  so  that  at 
about  3/|  load  the  rotaries  will  operate  non-inductively. 
The  rotaries  may  be  started  from  rest,  from  either  the 
a.  c.  or  the  d.  c.  side.  The  usual  custom  is,  however, 
to  start  the  generator  and  rotary  from  no  cycles,  and 
with  a  full  field  on  the  generator.  It  was  found  that 
with  weak  fields  on  the  generator  and  rapid  acceleration 
of  speed  the  rotary  will  pulsate  in  and  out  of  step,  fre- 
quently reversing  the  polarity  of  the  d.  c.  voltage. 
This  is  avoided  by  bringing  the  generator  up  to  speed 
slowly,  and  keeping  a  strong  field  on  the  same.  The 
normal  non-inductive,  full  load  alternating  current  for 
the  rotary  is  340  amperes,  but  only  200  amperes  are 
necessary  to  start  it  from  rest,  and  bring  it  up  to 
speed  as  an  induction  motor. 

The  switch-boards  are  provided  w-ith  switches  and  a 
starting  rheostat,  so  that  either  rotary  may  be  brought 
up  to  speed  as  a  direct-current  motor,  and,  after  syn- 
chronizing, be  thrown  in  parallel  on  the  a.  c.  end  with 
the  other  rotarj-. 

The  general  design  of  the  plant  is  such  that  either 
generator  unit  can  be  operated  on  either  transmission 
hne,  and  either  rotary  unit  the  same.  For  its  size  it  is 
one  of  the  best  equipped  and  best  finished  plants  in  ex- 
istence ;  in  fact,  the  entire  sy'stem,  including  the  dam, 
power  plants,  car  sheds,  track,  and  overhead  work,  is 
of  the  most  substantial  construction. 

The  accompanying  illustration  of  the  interior  of  the 
power  house  and  much  of  the  above  information  are 
taken  from  the  American  Electrician. 


SCHOOL  OF  SCIENCE  EXAMINATIONS. 

In  the  sprinjj  examination  in  the  Faculty  of  Applied  Science 
and  Engineering  of  the  University  of  Toronto,  the  following  ob- 
tained the  degree  of  B.  A.  So.  : 

E.  C.  R.  Ardagh,  J.  H.  Barley,  J.  A.  Craig,  J.  E.  Davison, 
C.  \V.  Dickson,  W.  E.  Foreman,  F.  E.  Guy,  W.  Hemphill,  H.  S. 
Holcroft,  R.  Latham,  J.  G.  McMillan,  E.  V.  Neelands,  A.  S.  H. 
Pope,  J.  R.  Roaf,  H.  W.  .Saunders,  W.  C.  Tennant,  S.  M. 
Thorne,  S.  W.  Thorold,  H.  M.  Weir,  H.  A.  Dixon. 

The  successful  students  in  the  mechanical  and  electrical  engi- 
neering course  were  : 

Third  Year  :  Honors — W.  G.  Chace,  A.  Laidlaw,  H.  V.  Mc. 
Vean,  H.  W.  Price.  Pass  -W.  G.  Beatty,  C.  M.  Bertram,  W.  J. 
Bowers,  E.  T.  Brandon,  W.  P.  Brereton,  J.  T.  Broughton,  C.  A. 
Carmichael,  A.  G.  Christie,  J.  R.  Cockburn,  X.  R.  Gibson,  W. 
C.  Lumbers,  A.  C.  McDougall,  A.  T.  C.  .McMaster,  H.  T. 
Middleton,  M.  V.  Sauer,  W.  H.  Stevenson. 

Second  Year  :  Honors — H.  G.  Barber,  J.  Breslove,  C.  Hen- 
wood,  C.  H.  Marrs,  P.  Mathison,  D.  Sinclair,  T.  Taylor.  Pass — 
J.  \L  Brown,  H.  V.  O'Connor,  R.  J.  Dunlop,  W.  Ehvell,  R.  E. 
George,  A.  C.  Goodwin,  D.  M.  Johnston,  A.  H.  McBride,  J.  T. 
MacKay,  F.  G.  Mace,  J.  F.  S.  Madden,  R.  S.  Mennie,  H.  D. 
Robertson,  W.  H.  Sutherland,  A.  A.  Wanless,  H.  Zahn. 

First  Year  :  Honors — H.  H.  Angus,  F.  A.  Gaby,  A.  J.  Lator- 
nell,  M.  L.  Miller,  B.  B.  Patten,  D.  H.  Pinkney,  H.  M.  Shipe, 
S.  B.  Wass.  Pass— H.  G.  Acres,  J.  A.  Beatty,  M.  B.  Bonnell, 
A.  E.  Davison,  H.  H.  Depew,  S.  W.  Eakins,  C.  J.  Fensom,  A. 
Gray,  J.  G.  Jackson,  C.  K.  Johnston,  W.  J.  Larkworthy,  J.  A. 
McFarlane,  C.  A.  Maus,  W.  G.  Milne,  P.  H.  .Mitchell,  E.  E. 
Mullins,  I.  H.  Xevitt,  J.  P.  Oliver,  J.  D.  Pace,  R.  B.  Ross,  H.  S. 
Small,  H.  G.  Smith,  S.  L.  Trees,  H.  F.  White. 


In  a  car  a  small  boy  was  observed  to  be  suddenly  agitated. 
Soon  the  conductor  asked  for  fares.  When  he  stood  before  the 
small  boy  there  was  a  slight  pause,  and  the  passengers  were  sur- 
prised to  hear  the  following  :  "Pleathe  charge  it  to  my  papa  ; 
I've  swallowed  the  monev.  " 
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CURVES  OF  WEIGHT  AND    SPECIFICATIONS 
FOR  ELECTRIC  RAILWAY  BRIDGES. 

KV     H.   C.     r\KKI.L.    C'lMI.    Kn>,1M-:I.K,     IVl-^lON,     M,\>s. 

The  curves  shown  in  the  accompanying  diagram, 
prepared  by  H.  G.  Tyrell,  C.K.,  of  Boston,  Mass.,  give 
the  weights  of  electric  railway  bridges  of  spans  from 
5  tt.  to  200  ft.  for  both  light  and  heavy  cars.  The  points 
adjoining  the  curves  are  actual  weights,  and  from  them 
the  curves  have  been  plotted.  The  weights  include  the 
steel  onlv,  without  safet\-  stringers.  The  spans  are 
proportioned  for    either  single    truck    or    double    truck 
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Diagram  Showing  Weights  of  Electic  Railw.w  Bridge 
Spans,  from  5  ft.  to  200  ft.  in  Length. 

cars,  and  the  load  is  considered  to  cover  the  span  from 
end  to  end.  Lighter  bridges  than  these  can,  of  course, 
be  made  by  proportioning  them  for  say  two  or  three 
cars  only  on  the  span  at  one  time.  The  units  taken  are 
12,000  lbs.  per  sq.  in.  for  tension  and  10,000  lbs.  re- 
duced by  Gordon's  formulas  for  compression.  The  de- 
tails are  figured  for  riveted  joints. 

In  connection  with  these  curves  it  is  interesting  to 
note  that  the  following  specifications  for  electric  railway 
bridges  have  recently  been  adopted  by  the  Board  of 
Railroad  Commissioners  of  Massachusetts  : 

For  bridge  floors  either  a  20-ton  4-w'heel  car  with 
7-ft.  wheel  base,  or  a  30-ton  7-wheel  car  with  17-ft. 
total  wheel  base  and  4-ft.  truck  wheel  base  is  assumed. 
The  fiber  stresses  to  be  used  in  the  floor  are  as  follows, 
the  material  being  medium  steel,  namely  :  For  I-beams 
12,000  lbs.  per  sq.  in.  properly  reduced  according  to 
the  ratio  of  width  of  flange  to  total  length,  when  this 
ratio  exceeds  20  ;  for  plates  and  shapes,  12,000  lbs.  per 
-•■q.  in.,  in  tension,  and  12,000  lbs.  per  sq.  in.,  reduced 
by  the  usual  formula  according  to  the  distance  unsup- 
ported ;  for  rivets  in  shearing,  10,000  lbs.  per  sq.  in. 
and  in  bearing'  16,000  per  sq.  in.  for  shop-driven  rivets; 
field-driven  rivets  to  ^be  reduced  25  below-  these 
figures.      No  rivets  less  than  i4in.    are  to  be  used. 

For  trusses,  uniform  loads  shall  be  assumed,  \  arying 
according  to  the  length  which  is  to  be  covered  by  the 
live  load  to  produce  maximum  stresses,  from  1,500  lbs. 
per  running  foot  per  track  for  a  loaded  length  of  100 
ft.  down  to  1,000  lbs.  per  running  foot  of  track  for  a 
loaded  length  of  300  ft.,  and  proportionately  lor  other 
lengths.  Due  account  must  be  taken  in  the  case  ot 
pieces   which    receive    concentrated    loading     from    the 


floor  loads.  The  factor  tor  trusses  may  be  larger  than 
that  for  the  floor.  The  following  ma\'  be  the  stresses 
per  square  inch  :  For  tension,  15,000  lbs.  per  sq.  in.; 
for  compression,  12,000  lbs.  reduced  by  the  Rankine 
formula  ;  for  rivets  the  same  stresses  should  be  used  as 
for  the  floor. 

0RR;I\.\L  FOK.MUL.^i  FOR  THE  WEIGHT  OK  BRIDCIES. 

RAH.ROAI"   KRIUGKS. 

.All  weight  aro  pi-r  lim-al  tool  of  siiiy-k-  Ua.k  lirid.i,'r.  Steel 
oiilv. 

Live  load.-,,  two  entjinos,  100  tons  each,  aiul  4,000  lb.  por  liiR'al 
foot  of  track,  units  10,000  lb.  and  12,000  lb.  por  square  inch. 

Deck-plate  jfirder  bridj^e 100    i       9      i 

"     lattice      "  "        100    +      8      i 

Half  through  plate  jjirder  bridjfe ,^00    +12      1 

Half   throujfh    plate  girder  bridge,    ties    on 

shell  ang-le .    200    -r-      Sli   1 

Halt  through  plate  girder  bridge    wilh  solid 

steel  floor boo    +10      i 

Riveted  through   truss  bridge 40a    +      6      1 

"  decK  "  *'  lies    on    top 

chord 200    -r      7      1 

Through  pin  bridge 400    -i       5';    1 

I^ec-k  pin  bridge  with  stringers 400    ^      6      1 

DfoU  pin  britlfie  ties  of  top  cord 300    +      61 

RAILROAP  trestles. 
Loads  as  aboxo. 
Weigllt  of   sp.tns   as  abo\e. 

bents  auLl  bracing  — 9lb.  per  squ.'tre  toot  c(  sidt*  jirotilo, 
Ironi  ground  to  baso  ol  rail. 

electric  railroad  BKllHWiS. 
To  carr\-  2:;  ton    cars,    or    2,000  lb.     per    lineal    fiiot    oi    trai'ks, 
units  JO, 000  lb.  .and  l2,oO'>  lb.  per  stjuare  nicli. 

Weight  of  steel  per  lineal    ft.    of  sin-le  track    bridge  ar<-  for 

Ream  bridges 50  ^      1 

Deck  plate  girder  brid.es 50    +      4',    1 

I'onv  truss  bridges 2^0    -f    i.s     1 

Through  truss  bridges 250    +    1 .';,     , 

ELECTRIC  RAILROAD  TRESTLES. 

Weight  of  spans  as  above. 

"        bents  and  bracing  =6  lb.  per  square  foot  in  side  prohle, 
from  ground  to  base  of  rail. 

HIGHWA^■   BRIDGES,  WITH   WOOD  FLOORS. 

Dead  weight  of  fioor  =  4.'  lb.  per  square  foot.  Live  loads,  100 
lb.  per  square  loot,  ant.!  units  10,000  lb.  an^i  12,000  lb.  jier  stjuare 
inch. 

Weights  ar 
w  Ithout  joists 

Ciirder  bridge  with  sidewalks. 


square  toot    of  floor,    and   ineluLle    steel    onl\', 

■  ■  .    3    +    i'* 


Trus 


vithout  sidewalks, 
with  sidewalks.  .  .  . 
without  sidewalks. 


S    + 


HIGHWAV  BRIDGES  WITH  ScM.ID  FLOORS. 

Dead  weight  of  floor  =  150  lb.  per  square  foot. 

Deck-plate  girder  bridges    3  +    J  ,- 

Half  through  bridges  .'. .I  +    .;  V 

Truss  bridge j  +     ; 

In  the  above  i  lepresents  the  length  of  sp.an  in  I'eel, 
■nire  of  bearings. 


TESTS  OF  JOURNAL  BEARINGS. 

Professor  R.  B.  Owens,  of  the  electrical  department 
oi'  .McGill  University,  Montreal,  and  Mr.  J.  B.  Inger- 
soll,  E.E.,  chief  inspector  of  rolling  stock  of  the  Mon- 
treal Street  Railway,  have  just  completed  some  interest- 
ing experiments  with  a  new  roller  bearing  designed  for 
all  kinds  of  vehicles,  from  railw-ay  coaches  to  vehicles 
for  ordinary  street  traflic.  Street  cars  on  the  St.  Cath- 
erine street  route  from  Maisonneuve  to  VVestmouiit 
were  used,  and  the  object  was  to  show  how  much  elec- 
trical power  could  be  saved  by  the  new  device  when 
contrasted  with  the  journals  at  present  in  use  on  the 
street  railway  cars.  The  street  cars  are  at  present 
equipped  with  the  standard  journal  bearing,  and  the 
journey  of  10  6-10  miles  covered  with  a  large  number  of 
street  corner  stops  consumed  15,200  watts,  or  20.37 
horse  power,  while  the  Wright  roller  bearing  journal 
consumed  10  1-20  watts,  or  13.43  horse  power.  The 
two  cars  used  were  alike  and  were  loaded  to  represent 
42  passengers.  The  testing  instruments  used  were 
Thompson-Houston  recording  wattmeters. 
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I  TELEGRftfH/ TELEPHONE  | 

THE  DYNAMO  IN  RECENT  TELEPHONE 
PRACTICE. 

An  inspection  of  a  modern  telephone  exchunge  re- 
veals many  interesting  departures  from  the  standard 
practice  of  a  few  years  ago.  This  is  especially  true  of 
the  latest  development  in  the  telephone  field,  the  cen- 
tral energy  of  common  battery  system.  In  this  method 
of  operating  an  exchange  the  subscribers'  local  battery 
and  calling  generator  are  dispensed  with  and  the  energy 
necessary  for  the  signaling  and  talking  currents  are 
supplied  by  a  suitable  plant  of  the  central  office  and  dis- 
tributed throughout  the  system.  In  an  exchange, 
therefore,  of  any  reasonable  size  the  amount  ot  power 
to  be  continuously  taken  is  much  greater  than  is  usually 
supposed  to  be  necessary  in  telephone  work  ;  hence  it 
is  a  matter  of  considerable  importance  when  remodel- 
ing or  equipping  new  systems  to  give  the  most  careful 
consideration  to  the  generating  devices  and  to  arrange 
it  in  accordance  with  modern  engineering  practice. 

Most  of  the  generating  apparatus  required  for  mod- 
ern telephone  work  is  distinctly  special  in  character,  and 
cannot  be  purchased  in  the  local  market.  A  descrip- 
tion, therefore,  of  apparatus  which  may  be  considered 
standard  for  supplying  exchange  systems,  its  location 
and  the  most  desirable  arrangement  of  circuits,  will,  no 
doubt,  prove  of  interest  to  those  engaged  in  the  tele- 
phone field. 

Considering,  lirsl,  the  source  of  direct  currenc  for 
transmitter  service,  the  storage  battery  has  been  and  is 
still  very  largely  employed.  Its  low  internal  resistance, 
high  e.ni.f.,  compactness  and  great  current  capacit\' 
riMidcr  it  particularly  well  adapted  for  coiiinion  battery 
service. 

I'iij.  2  shows  a  good  arrangement  of  circuits  using 
storage  battery  in  duplicate,  with  means  for  charging 
t'urnished  by  a  dynamo  of  the  ordinary  description.  It 
will  he  noticed  that  one  set  of  batteries  is  continu- 
oush'  on  the  system  while  the  other  set  is  being 
charged  ;  all  necessary  connections  between  the  lines, 
batteries  and  the  charging  mains  being  effected  by 
means  of  double-throw,  double-pole  switches  so  ar- 
ranged that  there  is  no  danger  of  interrupting  the  ser- 
vice. 

It  is  of  vital  importance  that  storage  batteries  of 
whatever  make  or  description  have  systematic  and  in- 
telligent care.  If  properly  installed  and  attended  to 
they  give  excellent  service  at  a  moderate  expense,  but 
if  from  any  cause  deterioration  of  cells  once  sets  in, 
effective  service  will  be  impossible,  and  the  life  of  the 
batteries  will  be  greatly  shortened,  to  the  discredit  of 
the  storage  battery  rather  than  the  management, 
which  in  nine  cases  out  of  ten  is  responsible  for  such  a 
result. 

The  proper  care  of  storage  cells,  the  location  and 
cure  of  their  troubles  can  only  be  learned  by  practical 
experience,  and  only  men  who  have  had  the  training 
should  be  put  in  charge  of  this  important  part  of  a  mod- 
ern exchange  equipment. 

The  charging  machine  is  usually  of  the  shunt-wound 
type,  wound  for  a  maximum  pressure  of  about  thirty- 
five  volts.  If  for  any  reason  a  compound-wound  ma- 
chine is  used,  means  should  be  provided  for  shunting 
the  series  winding  while  the    cells    are    being    charged. 


tlic    charging    pressure    being    regulated    in    the    usual 
manner  by  a  shimt  field  rheostat  as  shown. 

Both  gas  and  gasoline  engines  have  been  used  witli 
success  for  operating  charging  dynamos  where  the  local 
condition  allow  of  their  use.  But  as  exchanges  are 
otten  built  in  residental  districts,  it  mav  be  found  neces- 
sary in  some  cases  to  drive  by  electric  motor  and  thus 
avoid  a  frequent  source  of  complaint  where  gas  engines 
are  used. 

When  only  one  set  of  storage  batteries  is  used,  or 
where  it  is  intended  to  operate  a  system  directl\-  from 
the  (.lyiianio,  the  selection  of  a  suitable  generator  for 
this  service  is  a  matter  of  great  importance,  and  tele- 
phorye  engineers  should  not  be  misled  b)-  the  idea  that 
the  ordinary  bi-polar  and  multi-polar  design,  however 
successful  it  may  be  for  lighting  and  power  purposes, 
will  be  suitable  for  telephone  work.  While  the  cur- 
rent they  generate  is  direct,  it  is  not  of  a  sufficiently 
steady  character  for  transmitter  service. 

Modern  dynamos  are  built  with  slotted  core  arma- 
tures and  a  high-field  density.  This,  with  the  high 
self-induction  and  comparatively  few  number  of  coils 
in  the  armature,  combine  to  produce  a  current  which  is 
so  noisy  in  the  telephone  circuit  as  to  make  intelligible 
conversation  impossible  ;  no  better  proof  of  this  can  be 
furnished  than  listening  on  a  telephone  cif'cuit  subject 
to  leakage  and  excessive  induction  frequently  found 
on  telephone  systems.  In  these  cases  the  disagree- 
able luun  and  buzzing  of  railway  and  lighting  cir- 
cuits is  a  serious  hindrance  to  conversation,  and  if 
this  is  the  case  with  the  comparatively,  feeble  currents 
induced  in  such  a  circuit,  it  can  be  readily  seen  that  a 
machine  of  this  type  feeding  a  telephone  system  directly 
is  out  ot  the  question,  and  no  arrangement  of  choke 
coils  and  condensers  will  reined\'   or  remove  this  detect. 

A  (.hiianio  tor  direct  ser\  ice  ov  tor  use  in  multiple 
with  storage  batteries  must  deli\er  a  current  perfectly 
free  from  pulsation,  and  the  coniniutalor  and  collecting 
de\  ice  must  be  of  such  a  character  as  to  eliminate  any 
possibilitx'  of  imperfect  contact  at  this  part  ot  the 
machine.  These  desirable  residts  can  only  he  reached 
by  having  a  machine  designed  especially  for  telephone 
service. 

It  is  of  the  multipolar  type,  the  armature  is  smooth 
or  surface  wound  with  a  great  number  ot  coils  ot  only 
one  turn  each,  and  connected  to  a  commutator  having 
an  equally  large  number  of  segments.  The  induction 
in  the  field  is  comparatively  low,  and  the  pole  shoes  are 
so  shaped  that  any  given  coil  enters  the  field  in  a  very 
gradual  manner  regardless  of  the  speed  at  which  the 
armature  is  running.  The  brushes  are  of  finely  woven 
copper  wire  so  that  perfect  contact  is  obtained  at  all 
times  with  the  commutator,  and  the  very  slight  pulsa- 
tions in  the  current  are  so  rapid  in  character  as  to  be 
inaudible. 

With  this  machine  a  very  slight  whistle  is  noticed  at 
times,  which  is  due  to  the  action  of  the  brushes  on  the 
commutator,  and  which  is  entirely  corrected  by  imped- 
cjice  or  choke  coils. 

The  dynamo  has  become  practically  a  standard  with 
several  leading  telephone  companies  and  solves  quite  a 
serious  problem  in  the  power  equipment  of  most  com- 
mon battery  systems.  The  largest  size  known  to  the 
writer  is  of  ten-kilowatt  capacity,  which  is  In  use  in 
several  of  the  exchanges  of  onv  of  the  leading  suli- 
companies.      .\  smaller  size    very    much    in    demand    is 
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rated  at  three-quarters  kilowatl,  delivering  a  current  of 
twenty  amperes  at  thirty  to  thirty-five  volts. 

In  some  cases,  when  used  in  connection  with  storage 
batteries,  these  machines  are  compounded,  pro\ision 
being  made  for  short-circuiting  the  series  coil  when 
batteries  are  being  charged  ;  at  other  times  the  dynamo 
feeds  the  circuits  directly.  .A  machine  of  this  sort 
renders  unnecessary  the  use  of  a  spare  or  duplicate  set 
of  storage  cells,  or  where  power  can  he  obtained  at  all 
times,  the  ceils  may  be  dispensed  with  entirely. 

Referring  again  to  Fig.  2,  the  storage  batteries  in 
two  equal  groups,  Nos.  i  and  2,  are  connected  to  inde- 
pendent double  throw  switches.  The  generator,  Ci,  is 
a  plain,  shunt-wound  machine,  with  a  field  regulating 
rheostat,  R  ;  the  latter  should  have  a  large  number  of 
contacts  so  as  to  give  the  closest  regulation  and  should 
have  sufficient  resistance  to  give  a  suitable  variation  ot 
pressure  at  the  dynamo  terminals. 

The  dynamo  leads  are  connected  to  a  main  double- 
throw  switch,  as  shown.  This  switch  in  one  position 
will  connect  the  dvnamo  to  the  battery  charging  mains, 
and  when  thrown  to  the  lower  position  will  be  connected 
directly  to  the  main   telephone    bus-bars,  so    that   if  the 


fi;;nnf, 


machine  is  ot  the  noiseless  type  it  may  be  used  in  case 
of  accident  to  the  I  attery  system  to  support  the  tele- 
phone circuits  directly.  As  arranged  in  this  diagram 
the  battery  switches  when  thrown  to  their  upper  con- 
tacts will  connect  the  battery  to  the  charging  dynamo, 
and  when  thrown  down  will  be  connected  to  the  tele- 
phone mains. 

An  ammeter  should  invariably  be  used  on  the  dynamo 
circuit,  and  in  the  telephone  mains.  It  is  also  conven- 
ient, though  not  absolutely  necessary,  to  have  one  in 
each  of  the  battery  circuits. 

A  voltmeter  with  a  suitable  switch  should  be  arranged 
so  that  the  pressure  can  be  taken  from  A,  Ai,  B,  Bi, 
B2,  B3.  It  is  essential  for  good  service  that  the  am- 
meters and  voltmeters  should  be  standard  and  of  first- 
class  construction.  A  low-priced  instrument  usually 
proves  a  very  costly  investment  in  the  long  run,  as  the 
readings,  not  any  too  accurate  at  first,  soon  show  such 
a  large  error  that  they  are  practically  worthless  and 
liable  to  lead  to  serious  results,  especially  when  used 
with  storage  cells. 

Referring  to  Fig.  i,  in  which  the  details  of  the 
switchboard  are  shown,  this  arrangement  has  proved 
very  satisfactory  in  practice,  and  as  here  illustrated, 
corresponds  to  the  system  shown  in  Fig.  2  ;  the 
voltmeter  switch  being  placed  in  the  center  with  the 
dvnamo  and  main  circuit  ammeters  on  each   side.      The 


doubfe-throw  dynamo  switch  is  in  the  center  with  the 
double-throw  batter\-  switches  on  either  side. 

One  of  the  two  smaller  switches  shown  at  the  outside 
of  tlie  board  is  used  for  the  motor  switch  when  the 
g'enerator  is  motor-driven.  The  other  switch  at  the 
opposite  side  of  the  boaril  is  tor  connecting  in  the  ring- 
ing or  pulsating  current  generator. 

Immediately  below  the  main  dynamo  switch  at  the 
center  of  the  board  is  the  field  regulating  rheostat  for 
the  charging  dynamo  ;  while  the  small  rheostats  at 
either  side  control  the  motor  and  ringing  generator, 
respectively. 

Circuit  breakers  at  the  lower  part  of  the  board  are 
shown,  and  it  will  be  toiuid  in  practice  that  automatic 
circuit  breakers  of  standard  make  are  much  to  be  pre- 
ferred to  the  uncertain  and  unsightly  fuse. 

The  switchboard  should  be  made  of  the  best  quality 
of  slate,  free  from  veins,  if  possible,  and  filled  by  driving 
parafiine  into  the  pores  of  the  stone  bv  means  of  a  gas 
torch  and  blow-pipe.  This  precaution  is  quite  neces- 
sary where  good  insulation  is  required,  as  in  a  switch- 
board of  this  character  500  \olts  is  quite  frequentiv  used 
to  operate  the  motors  and  motor  generators. 

A  very  frequent  error  in  erecting  a  switch- 
board is  placing  the  board  too  cKise  to  the 
wall    or    partition.  It     should     stand    out    as    far    as 

possible,  with  plenty  of  room  and  light  for  making  con- 
nections, inspecting'  and  cleaning  the  back  of  the  board. 
The  connections  to  the  bus-bars,  switches,  etc.,  should 
be  most  thoroug'hl}  soldered  or  connected  bv  hea\  \' 
well-fitting  bolts. 

Considerable  energy  is  frequently  lost  b_\'  imperfect 
contacts,  and  it  should  not  be  forgotten  that  the  small 
area  of  contact  or  conductor  necessarv  to  carr\'  the 
currents  formerh'  used  tor  telephone  work  are  totallv 
inadequate  for  the  proper  handling  ol'  large  currents 
used  in  the  common  battery  systems. 

It  is  to  be  regretted  that  the  manufacturers  of  storage 
batteries  are  so  interested  at  the  present  time  with  light 
and  power  equipments  that  \  ery  little  information  re- 
garding the  storage  battery  as  applied  to  telephone  ser- 
vice is  available  for  the  telephone  engineer.  Descrip- 
tive bulletins  without  number  of  central  station  and 
isolated  lighting'  plants  niay  be  had  for  the  asking,  but 
so  far  as  the  writer  knows,  nothing  relative  to  tele- 
phone service  has  been  published. 

It  is  possible,  however,  that  the  fault  is  not  alto- 
g'ether  with  storage  battery  manufacturers,  but  parth' 
due  to  the  reluctance  of  telephone  companies  to  publish 
their  plans  of  installation.  This  antiquated  policy  on 
niatters  of  general  interest  to  the  profession  is  to  be  de- 
plored. It  has  been  abandoned  to  a  great  extent  in  the 
other  branches  of  engineering,  and  there  is  no  good 
reason  for  its  continuance  in  telephone  practice. 

When  noiseless  dynamos  of  proper  construction  are 
used  one  of  the  batteries  may  be  dispensed  with  to  ad- 
vantage, and  the  dynamo  and  central  battery  run  in 
multiple,  provided  proper  arrangements  are  made  to 
take  care  of  the  increa.sed  pressure  required  during  the 
period  of  charging.  —  D.  M.  Bliss,  in  Electrical  World 
and  Engineer. 


The  big'  telegraph  suit  of  Morrow  vs.  the  Great  North-Westerti 
Telegraph  Company  and  the  Western  Union  Telegraph  Company, 
to  annul  the  lease  of  the  Montreal  Telegraph  Company's  lines  by 
the  G.N.W.  Company,  has  been  settled  out  of  court,  in  favor  of 
ihe  defsndants,  after  over  a  year  of  liligaiion.  Each  side,  it  is 
understood,  will  pay  its  own  costi. 
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SPARKS. 

The  village  of  Strathcona,  N.W.T..  will  probably  install  an 
electric  lig'ht  plant. 

A  bv-law  has  beeh  carried  to  hive  the  streets  of  Embro,  Ont., 
lighted  by  electricity. 

Mc.-\rel  Bros.,  of  Glace  Bay,  C.  B.,  are  installing  an  electric 
lig-ht  plant  of  their  own. 

Cruise  &  Cummings,  electricians,  Sydney,  N.S.,  have  been 
succeeded  by  A.  W.  Cruise. 

The  Kootenay  Electric  Supjilv  &  Construction  Company,  Xel- 
soii,  B.C.,  has  been  dissolved. 

The  ratepayers  of  Thessalon,  Ont.,  have  \oted  in  favor  of  in- 
stalling a  municipal  electric  light  plant. 

The  town  of  Blenheim,  Ont.,  has  just  taken  tcTiders  on  the  in- 
stallation of  a  municipal  electric  light  plant. 

-A  movement  is  on  foot  in  Victoria,  B.  C,  to  have  the  telephone 
and  electric  light  wires  placed  underground. 

The  capital  stock  of  the  Plessisville  Electric  Company,  of  Ples- 
sisville,  Que.,  has  been  increaned  to  $60,000. 

The  Sarnia  Electric  Street  Railway  Company  are  still  consider- 
ing the  extension  of  their  road  to  Point  Edward. 

.•\  by-law  to  purchase  the  electric  light  plant  for  $27,000  was 
carried  by  the  ratepayers  of  Parry  Sound  on  May  6tli. 

The  Kav  Electric  Dynamo  &  Motor  Company,  Limited,  of  To- 
ronto, has  been  incorporrited,  with  a  capital  of  $40,000. 

.•\  b\  -law  to  raise  $8,000  for  electric  lighting  purposes  was  de- 
feated bv  the  ratepayers  of  Strathcona,  N.W.T.,  recently  by  one 
vote. 

Stavner,  Ont.,  is  looking  into  the  question  of  developing  the 
water  power  of  the  Xoltawasaga  river  for  the  prodviction  of  elec- 
tricity. 

A  by-law  svill  be  submitted  to  the  ratepayers  of  Brockville, 
Ont.,  to  provide  money  with  which  to  improve  the  electric  light 
and  gas  plants. 

The  municipal  power  plant  for  the  town  of  Orillia,  Ont.,  is  at 
last  nearing  completion.  According  to  report,  the  work  will  be 
finished   within  a  month. 

Midland,  Ont.,  is  considering  municipal  control  of  electric 
lighting.  .A  by-law  to  take  over  the  present  plant  will  be  sub- 
mitted to  the  ratepayers. 

The  Slade  Electric  Company,  of  Quebec,  have  been  awarded 
the  contract  for  wiring  for  electric  light  the  grain  elevator  of  the 
Quebec  Ter.ninal  Company. 

It  is  stated  that  a  rival  concern  is  preparing  to  submit  figures 
for  lighting  the  streets  of  Portage  la  Prairie,  .Man.,  in  opposition 
to  the  Central  Electric  Company. 

The  ratepayers  of  St.  Mary's,  Ont.,  will  vote  on  a  by-law  on 
July  8lh  to  provide  $15,000  for  the  extension  and  improvement  of 
the  waterworks  and  electric  light  plants. 

The  Peterboro  Hydraulic  Power  Company  are  about  to  build  a 
dam  and  develop  electric  power  to  be  supplied  to  the  Ameri- 
can Cereal  Company  and  other  concerns. 

The  Emerson  Incandescent  Light  Company,  of  Ottawa,  has 
been  incorporated,  with  a  capital  of  stock  of  $800,000,  to  manu- 
facture light,  heat  and  power  apparatus,  etc.  The  provisional 
directors  include  V.  L.  Emerson,  S.  R.  Poulin  and  Leopold 
.Meyer,  all  of  Ottawa. 

Members  of  the  Vancouver  city  council  recently  visited  Seattle, 
Wash.,  in  search  of  information  upon  the  subject  of  municipal 
electric  lighting.  The  British  Columbia  Electric  Company,  by 
whom  the  lighting  is  now  done,  charges  $i.y8}4  per  arc  light  per 
week,  while  the  Stave  Lake  Power  Company,  a  concern  just  or- 
ganized, have  made  an  offer  of  90  cents  per  arc  light. 

The  town  council  of  Goderich,  Ont.,  have  accepted  a  proposi- 
tion made  by  the  Maitland  River  Power  Company  to  deliver  to 
the  town  for  ten  years  from  the  date  of  installation  of  their  plant 
the  power  necessary  to  run  the  arc  and  incandescent  lighting  sys- 
tems and  for  pumping  water  supply  at  the  following  rates  :  The 
first  200  h.p.,  24  hour  day,  at  $30  per  h.p.  annually,  used  or  un- 
used :  the  next  hundred  h.p.,  24  hour  day  at  $25  per  h.p.  per  an- 
num ;  the  next  hundred,  24  hour  day,  at  $23  per  h.p.  per  annum  ; 
price  per  h.p.  over  that  amnunt  to  be  regulated  by  arbitrators 
chosen  by  the  council  and  company.  The  council  to  grant  the 
right  of  carrying  line  of  transmission  alone  the  municipal  thor- 
oughfares. 


A  bill  regarding  the  inspection  of  steam  boilers  is  now  before 
the  British  Columbia  legislature. 

The  Gait  Gas  &  Light  Company  ha\e  been  awarded  a  five 
year  contract  for  lighting  the  streets  of  Gait,  Ont. 

The  Chambers  Electric  Light  &  Power  Company,  of  Truro, 
N.S.,  have  installed  two  new  dynamos  of  1,200  capacity  each. 

The  town  council  of  Pat  Portage,  Ont.,  have  made  the  Citizen 
Telephone  &  Electric  Company  an  offer  of  $30,000  for  their 
plant. 

The  contract  with  the  Lachine  Rapids  Hydraulic  &  Land  Com- 
pany, by  which  Westmount,  Que.,  is  lighted,  will  expire  in  De- 
cember next,  and  the  citizens  are  discussing  the  advisability  of 
installing  a  municipal  plant. 

.Although  the  contract  for  electric  lighting  the  streets  of  Mon- 
treal does  not  expire  for  about  two  years,  the  city  council  are 
now  inviting  tenders  for  a  renewal  of  the  contract.  The  tendefs 
are  to  be  received  by  June  15th,  and  to  be  accompanied  by  a 
cheque  for  $50,000. 

.A  meeting  of  delegates  representing  the  Electrical  Worker's 
Union,  of  London,  Hamilton,  Brantford,  Montreal,  Toronto  and 
St.  John,  N.B.,  was  held  in  Toronto  a  fortnight  ago.  Two  dele- 
gates were  appointed  to  attend  the  annual  convention  of  the  In- 
ternational Union  in  St.  Louis,  Mo.,  next  October,  and  it  is  un- 
derstood that  the  question  of  shorter  working  hours  was  discuss- 
ed. 

The  .Applied  Science  Society  of  McCiill  University,  Montreal, 
have  elected  the  following  officers  for  the  session  of  1901-02  : 
President,  C.  M.  Campbell,  02  ;  vice-presidents,  J.  N.  Hicks, 
02,  and  H.  P.  Borden^  02  ;  secretary,  Jas.  C.  Ross,  03  ;  treasur- 
er, O.  Hall,  03  ;  second  year  representatives,  E.  J.  Carlyle,  04, 
and  G.  O.  McMurtry,  03 ;  reporters,  H.  Biggar,  '02 ;  F.  E. 
Sterns,   02  ;  C.  Rowlands,   03,  and  J.  Egleson. 

Mr.  William  M.  Doull,  secretary  of  the  Cuban  Electric  Com- 
pany, returned  to  Montreal  last  month  from  Havana,  where  Can- 
adian capitalists  are  building  an  electric  railway.  Mr.  Doull  was 
in  Havana  when  the  first  section  of  the  road  was  opened  for  traf- 
fic. The  first  start  made  was  on  ten  miles,  and  the  company 
found  their  cars  insufficient  to  accommodate  the  crowds  which 
wished  to  avail  themselves  of  the  new  system  of  travel. 

The  Almonte  Electric  Light  Company  have  refused  the  offer  of 
$10,000  made  by  the  tow-n  for  the  purchase  of  their  electric  light 
plant.  -At  a  recent  joint  meeting  of  the  council  and  members  of 
the  company,  the  company  agreed  to  withdraw  the  suit  to  quash 
the  electric  light  by-law,  each  party  to  pay  its  own  costs.  An 
attempt  will  now  be  made  to  arrange  a  price  for  the  plant,  and  in 
case  of  failure  within  thirty  days,    arbitration    will  be  resorted  to. 

Recently  the  city  council  of  Belleville,  Ont  ,  invited  tenders  for 
lighting  the  streets  and  public  buililings  of  the  city.  The  com- 
petitors were  the  Trenton  Electric  Company  and  the  Belleville 
Gas  Company.  The  lender  of  the  former  company  was  accepted. 
They  agree  to  furnish  30  arc  lamps  of  2,000  candle  power,  and 
as  many  more  as  may  be  required  during  the  contract,  at  $58 
per  year  ;  also  not  less  than  200  incandescent  lamps  of  32  candle 
power  at  $10  each  per  annum.  Private  consumers  to  be  supplied 
at  rates  varying  from  $".25  per  lamp  up  to  five  lamps,  down  to 
$2.50  for  30  lamps  or  over.     The  contract  is  for  five  years. 

The  Bridgetown  Electi  ic  Light,  Heat  &  Power  Company  have 
secured  a  contract  with  the  town  for  lijjhting  the  streets  for  five 
years.  The  contract  calls  for  thirty-five  32  candle  power  lights, 
and  for  an  all  night  service  at  the  price  of  $20  per  light  per  year. 
The  contract  also  fixes  a  schedule  for  private  lighting  within  the 
town  :  16  c.p  house  lights  up  to  five  lights,  are  rated  at  i^jc. ; 
five  to  ten  lights,  I'^c;  and  over  ten,  i  cent  per  light.  12  c.p. 
lights  will  cost  i^^^c.  up  to  five,  and  over  th-it,  i  cent  per 
night.  Store  lights,  16  c.p.  will  be  charged  at  2C.  per  light  up  to 
ten  lights,  and  i^^c.  for  more  than  ten.  Church  lights  are  to  cost 
not  more  than  $1.50  per  light  per  year.  The  all  night  service  is 
to  go  into  effect  not  later  than  August  ist,  1901. 

At  a  recent  .session  of  the  Nova  Scotia  legislature  the  following 
^■acts  were  assented  to  :  To  enable  the  town  of  Lunenburg  to  bor- 
row money  for  water,  electric  light  and  sewerage  purposes  ;  town 
of  .Aimapolis  Royal,  to  borrow  money  for  electric  light  purposes  ; 
town  of  Parrsboro,  to  borrow  money  to  extend  their  electric  light 
plant  ;  town  of  New  Glasgow,  to  borrow  money  to  provide  a  fire 
alarm  system  ;  to  incorporate  the  Bedford  Electric  Company, 
Limited,  Nova  Scotia  Electric  Light  Company,  Limited,  Oxford 
Electric  Coinpany,  Limited,  Mahone  Bay  Electric  Light  &  Power 
Company,  Limited,  Blockhouse  Electric  Light  &  Power  Com- 
pany,   Limited,    Eastern    Telephone     Company,  Liinited,    X'alley 
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Telephone  Company,  Limited  ;  and  an  act  respecliny;  tlie  Cliani- 
bers  Electric  Lii^ht  &  I'ower  Companw 

Mr.  J.  H.  Jewell,  of  Toronto,  is  netjotiatinif  for  the  oslalilisli- 
ment  of  an  automobile  factory  at  London,  Ont. 

The  ratepayers  ot  Thorold,  Ont.,  %vill  vote  on  a  by-law  on  May 
13th  to  provide  $6,000  for  the  extension  of  the  electric  lijfhl  plant. 

The  city  o(  Winnipeg  is  about  to  invite  tenders  for  the  supply 
of  fifty  arc  lamps.  It  is  probable  that  another  dynamo  may  be 
purchased. 

Mr.  Joseph  Barrett,  who  has  the  contract  to  supply  Toronto 
Junction  with  electric  power,  is  said  to  have  sold  out  to  the 
Humber  Power  &  Light  Company. 

Last  January  Mr.  Thos.  Welsh,  of  Hensall,  Ont.,  bought  the 
electric  light  plant  from  Mr.  H.  Cook.  He  has  built  a  new  power 
house,  brick  and  stone,  36  x  40  feet,  and  installed  new  Bell  en- 
gine and  Leonard  boiler,  heater  and  steam  pump.  He  has  a  60 
k.w.  inductor  alternator  of  the  United  Electric  Coinpany's  build, 
with  E. B.T.  exciter  and  marble  switchboard  complete.  He  has 
also  installed  300  light  capacity  in  Packard  transformers,  type  L, 
and  built  new  main  wires.  He  is  installing  more  lamps  right 
along  and  hopes  to  reach  1000  by  fall.  The  whole  plant  was  in- 
stalled by  and  is  now  m  charge  of  Mr.  J.  H.  Ward,  late  of 
Exeter,  and  is  giving  thorough  satisfaction. 


PERSONALS 

Mr.  M.  J.  Kenned\'  has  been  appointed  superintentlent  oi'  the 
Montreal  street  railway,  to  succeed  .Mr.  Duncan  McDonald. 

Mr.  J.  W.  Marr,  of  Toronto,  has  been  appointed  superintend- 
ent of  the  power  house  of  the  Niagara  Falls  Park  and  River 
Railway. 

Mr.  Wm.  N.  Campbell,  formerly  with  Messrs.  J.  D.  McArthur 
&  Co  ,  of  Toronto,  has  recently  accepted  the  position  of  travel- 
ling representative  in  Ottawa  of  the  Reeves    Pulley  Co.,  Toronto. 

Mr.  Harry  Rolfe,  of  the  International  Con espondence  Schools, 
Scranton,  Pa.,  has  accepted  an  important  position  in  the  mechan- 
ical engineering  department  of  the  Westinghonse  Electric  and 
Manufacturing  Company,  Pittsburg,  Pa. 

Mr.  CJharles  L.  Farrer,  of  Parry  Sound,  Ont.,  who  has  lately 
been  m  the  employ  of  the  Lachine  Rapids  Hydraulic  &  Land 
Company,  of  Montreal,  has  been  appointed  superintendent  of  the 
Canadian  Electric  Light  &  Power  Company's  plant  at  Chaudiere 
Falls,  Que. 

Mr.  William  C.  Hubbard,  representative  of  the  Manhattan 
General  Construction  Companv,  with  offices  at  11  Broadway,  New 
York,  recently  visited  Toronto,  Montreal,  Ottawa,  and  other 
Canadian  cities.  In  the  interest  of  the  Manhattan  Company,  which 
is  giving  increased  attention  to  Canadian  business. 

The  death  is  announced  of  Richard  P.  Rothwell,  one  of  the 
founders  of  the  American  Institute  of  Mining  Engineers,  and  for 
upwards  of  thirty  years  editor  of  the  Engineering  and  Mining 
Journal.  He  was  also  a  successful  inventor  on  the  line  ol  mining 
apparatus  and  metallurgical  process.  .Mr.  Rothwell  was  a  Can- 
adian, having  been  born  at  Ingersoll,  Ont.,  in  1837.  He  was 
educated  at  the  Rensselaer  Polytechnic  Institute,  the  National 
School  of  Mines,  Paris,  and  the  Frieberg  Mining  .Academy. 

Mr.  E.  K.  M.  Wedd,  purchasing  agent  of  the  Canadian  Gener- 
al Electric  Company,  is  now  numbered  among  the  benedicts. 
On  April  26th  he  was  united  in  marriage  to  Miss  Mattie  Garvin, 
of  Brooklyn,  N.Y.  The  event  was  made  the  occasion  of  the 
presentation,  by  the  staff  of  the  Canadian  General,  of  a  hand- 
some cabinet  and  chair  and  a  gold  mounted  umbrella,  accom- 
panied by  an  address  expressing  the  esteem  and  regard  in  which 
Mr.  Wedd  is  held  b\-  his  confreres  in  the  office.  We  join  with 
their  numerous  friends  in  wishing  Mr.  anti  Mrs.  Wedti  niiiiu' 
years  of  happiness. 


TRADE  NOTES. 

The  Dodge  Manufacturing  Company,  of  Toronto,  have  in  work 
a  number  of  large  friction  clutch  pulleys  for  the  Smith's  Falls 
Electric  Light  &  Power  Company. 

The  Goldie  &  McCulloch  Company,  of  Gait,  Ont.,  are  supplying 
shaftings,  pulleys,  etc.,  for  the  new  works  of  the  Grey  *:  Bruce 
Cement  Company  at  Owen  Sound,  Ont. 

Mr.  Emerson  McMillan,  ot  New  York,  is  said  to  be  making 
arrangements  to  consolidate  a  number  of  gas  light,  traction  and 
water  povv'er  companies  throughout  the  United  States  and  Canada. 
The  Jacques  Cartier  Water  Power  Company,  of  Quebec,  is  named 


as  oil,'  ol  Ihc  conip.uins  10  h,-    muIuJciI    hi    |1„-    d.-.il.      The   .  oui- 
bined  capital  of  the  proposcil  corporation    is  about  $35,000,000. 

Our  readers  are  asked  10  note  the  change  of  address  in  the 
advertisement  of  the  Weston  Electrical  Instrument  Co.,  from 
■'  114-120  William  St.,  Newark,  N.  J.,'  lo  •■  Waverlev  Park,  Essex 
Co.,  N.  J." 

The  Northey  .Manufactuiing  Company,  of  Toronto,  an-  con- 
structing  what  will  be  the  largest  electrical  single  pumping  en- 
gine in  Canada.  It  is  being  built  for  the  Montreal  WaU-r  & 
Power  Company,  will  have  a  capacity  of  5,000,000  gallons  every 
24  hours,  .md  will  weigh  200  tons. 

The  Dodge  .Manufacturing  Company,  of  Toronto,  are  installing 
the  heavy  jack  shaft  of  hammered  steel,  floor  stands  with  ball  and 
socket,  self-oiling  pillow  blocks,  large  split  pullevs,  couplings, 
etc.,  for  the  new  power  plant  o(  the  Lincohi  EU-ctric  Light  & 
Power  Company,  of  St.  Catharines,  Ont. 

Education  has  always  hitherto  been  regarded  as  the  peculiar 
privilege  of  youth.  If  anyone  was  compelled  to  leave  school  in- 
sufficiently trained  for  the  work  of  life,  his  case  was  commonlv 
supposed  to  be  beyond  remedy.  Hence,  until  the  International 
Correspondence  Schools,  Scranton,  Pa.,  were  established,  no 
attempt  had  ever  been  made  to  reach  men  and  women  engageil 
in  earning  a  living,  with  an  organized  course  of  studv  intended  to 
fit  them  for  higher  efficiency  in  their  chosen  pursuit,  or  to  train 
them  for  another.  The  Schools  are  now  doing  this  imporlant 
work  for  thousands  in  middle  life  and  beyond.  Such  as  these 
value  educational  opportunities  most  highly  and  know  exactlv 
what  they  want.  "  Success  that  comes  after  manv  vears  is  the 
best.  " 

The  Packard  Electric  Company,  ot  St.  Catharines,  announce 
that,  owing  to  ill  health,  Mr.  E.  E.  Cary  has  resigned  his  position 
as  manager  of  the  company,  which  position  has  been  accepted  by 
Mr.  R.  B.  Hamilton,  who,  during  Mr.  Cary's  illness  of  the  past 
two  months,  has  been  acting  manager.  The  company  state  that 
Mr.  Hamilton's  technical  education  and  practical  experience  are 
a  guarantee  that  the  excellence  of  the  Packard  product  will  be 
fully  maintained  and  advanced,  and  important  improvemenis  have 
already  been  inaugurated,  with  most  satistving  results.  Mr. 
Geo.  A.  Powell,  who  has  been  absent  for  the  past  four  months, 
has  returned,  and  will  assume  the  management  of  the  sales 
department. 

The  S.  Morgan  Smith  Company,  of  York,  Pa.,  have  recentiv 
installed  the  heaviest  pair  of  water  wheels  that  has  ever  been 
built  in  .'imerica.  They  are  of  the  McCormick  type,  54  inches, 
each  in  a  separate  iron  case,  discharging  into  a  cast  iron  chest 
and  draft  tube.  The  power  is  used  for  operating  a  large  air 
compressor-  and  generator  in  the  power  plant  of  the  Boston  it 
.Montana  Consolidated  Silver  &  Copper  Mining  Companv,  of 
Great  Falls,  Mont.  The  outfit  weighs  300,000  pounds,  not  in- 
cluding the  power  connections,  draft  tubes  or  supply  pipes.  The 
wheels  were  tested  at  the  Holyoke  testing  flume,  and  are  said  to 
have  shown  an  extraordinary  eflSciency,  developing  2,Soo  li.  p. 
under  a  head  of  40  feet.  The  speed  is  controlled  bv  tvpe  "B  " 
Lombard  water  wheel  governors.  The  gates  are  so  accuratelv 
balanced  that  one  man  can  operate  the  gates  of  both  wheels  with 
ease.  The  S.  Morgan  Smith  Company  have  lately  completed  ad- 
ditions to  their  works,  and  have  the  largest  and  one  of  the  most 
complete  water  wheel  plants  in  the  world.  .\n  illusi ration  of  the 
turbine  in  the  Boston  &  Montana  Mining  Companv's  plant  is 
shown  in  their  advertisement  on  another  page. 


NATIONAL  ELECTRIC  LIGHT  ASSOCIATION. 

The  annual  convention  of  the  National  Electric  Light  .Associa- 
tion of  the  United  States  will  be  held  at  Niagara  Falls,  .\.  ^'., 
on  the  2 1  St,  22nd  and  23rd  inst.  For  three  days  previous  to  and 
following  these  dates,  the  railways  on  both  sides  of  the  line  will 
grant  to  delegates  to  the  convention  a  transportation  rate  of  a 
fare  and  a  third  on  a  certificate  plan. 


The  Niagara,  St.  Catharines  &  Toronto  Electric  Railway 
Company  is  announced  to  have  pirrchased  the  Port  Dalhousie,  St. 
Catharines  &  Thorold  Electric  Street  Railway  from  Messrs.  Daw- 
son &  Symmes,  of  St.  Catharines.  The  road  rims  from  St. 
Catharines  to  Thorold  and  was  one  of  the  first  electric  street 
railways  built  in  Canada.  The  purchase  price  is  given  as  $qo,ooo. 
The  road  will  be  put  in  first  class  condition,  w-ith  improved  ro.-id- 
bed  and  new  rolling  stock. 
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CONDENSATION  IN  STEAM  PIPES. 
W.  H.Wakeman,  in  The  Engineer. 
As  soon  as  steam  leaves  the  boiler  in  which  it  is  i^eiuMated,  it 
begins  to  go  back  to  water,  so  that  the  intelligent  engineer  is 
constantly  watching  for  improved  methods  for  preventing  conden- 
sation before  it  is  wanted.  It  is  not  the  object  of  this  article  to 
describe  plans  for  accomplishing  this  desirable  object,  but  to  show 
how  much  steam  is  condensed  in  pipes  imder  given  condition,  for 
there  is  not  as  much  available  lilerature  on  this  subject  as  there 
should  be. 

Experiments  made  by  reliable  parties  several  years  ago,  which 
are  as  valuable  now  as  when  first  made,  show  that  a  \ery  little 
change  in  the  conditions  make  a  considerable  difference  in  the  re- 
sults obtained.  Putting  the  results  together  and  taking  the  aver- 
age of  them  shows  that  when  the  number  of  square  feet  of  pipe 
surface  exposed  to  still  air  is  multiplied  by  the  difference  iu  temp- 
erature between  the  air  to  be  heated  and  the  steam  inside  ol  the 
pipe,  and  the  product  divided  by  the  number  of  pounds  of  water 
obtained  per  hour  by  condensation,  the  quotient  is  practically 
420.  This  result  has  been  accepted  as  reliable  for  a  long  time, 
so  that  a  rule  for  determining  the  amount  of  condensation  in 
pipes,  based  on  these  results,  is  as  follows  :  Multiply  the  number 
of  square  feet  of  pipe  surface  by  the  difference  in  temperature  be- 
tween the  airin  the  room  and  the  steam  in  the  pipe.  Divide  the 
product  by-  420  and  the  quotient  will  be  the  pounds  of  steam  con- 
densed into  water  per  hour. 

For  example,  suppose  that  we  have  300  square  feet  ol  pipe, 
carrying  90  pounds  pressure,  in  air  at  50  degrees  f.  The  temper- 
ature of  steam  at  90  pounds  is  331  degrees,  making  the  difference 
331-50  =  281.  Then  300  ■  281 -^  420  =  200  pounds  of  water  per 
houi . 

.As  before  mentioned,  this  rule  is  based  on  favorable  conditions, 
which  means  that  the  air  was  nearly  still.  When  the  air  is  in 
motion  the  condensation  will  take  place  much  faster,  so  that  it 
becomes  difficult  to  determine  just  how  much  it  is  except  by  di- 
rect experiment. 

This  fact  has  become  much  more  prominent  since  the  forced 
blast  system  has  become  popular  for  heating  and  ventilating.  it 
is  customary  to  multiply  the  results  obtained  by  the  foregoing 
rule,  by  a  factor  which  \aries  from  2  with  gentle  circulation  lo  5 
with  a  rapid  movement  of  the  air.  Which  shall  be  used  must  be 
determined  by  the  engineer  according  to  his  best  judgment. 

In  some  cases  it  is  necessary  to  carry  steam  for  a  long  dist- 
ance, and  it  is  desirable  to  know  how  much  the  loss  will  be  under 
given  conditions,  for  if  it  promises  to  be  excessive  the  necessary 
provision  must  be  made  for  it. 

In  a  letter  to  The  American  Machinist,  F.  .\.  Nystrom  gives 
the  details  of  observations  made  to  determine  the  amount  o( 
water  resulting  from  condensation  of  steam  in  pipes  exposed  to 
the  outside  air  without  protection  of  any-  kind  ;  217  feet  of  8-inch 
pipe,  2ig  feel  of  7-inch,  and  258  feet  of  6-inch  were  put  up  with 
so  much  pitch  that  all  of  the  water  traveled  to  the  end  of  the 
svstem,  where  it  was  caught  and  weighed.  .Assuming  that  all  of 
this  pipe  was  Jij-inch  thick,  there  were  483  square  feet  of  the  8- 
inch,  430  of  the  7-inch  and  438  of  the  6-inch,  making  a  total  of 
1,351  square  feet.  The  pressure  was  90  pounds,  the  temperature 
of  which  is  331  degrees  f.,  and  the  plant  wa^  located  where  the 
outside  temperature  did  not  vary  much  from  64  degrees  f.,  so  that 
the  difference  was  267  degrees. 

Under  these  conditions  the  condensation  amounted  to  1,440 
pounds  per  hour,  and  as  the  test  lasted  for  twenty  days,  there  is 
much  less  chance  for  securing  unreliable  results  than  if  it  was  for 
one  day,  or  perhaps  a  few  hours  only. 

Now,  when  we  proceed  as  in  the  first  rule  illustrated  and  ex- 
plained, we  have  1,351x267-^1,440  =  250,  which  shows  that  in 
order  to  determine  the  amount  ot  condensation  in  steam  pipes 
that  are  exposed  to  the  outer  air,  which  means  that  they  are  not 
protected  from  the  weather,  we  may  proceed  as  follows  :  Multiply 
the  square  feet  exposed  to  the  air  by  the  difference  between  the 
temperature  of  the  steam  and  the  outer  air,  and  divide  by  250. 
The  quotient  will  be  the  pounds  of  steam  condensed  per  hour. 

This  experiment  was  carried  further,  making  it  still  more 
valuable,  for  the  pipe  was  covered  with  a  fairly  good  nonconduc- 
tor of  heat   and  the  results  obtained  for  another  period  of  20  days 


\^  ere  carefully  noted.  The  total  condensation  was  now  reduced 
to  195  pounds  per  hour,  and  when  we  multiply  1,351  ''y  -''7  •'^^ 
before  and  then  divide  bv  195,  the  quotient  is  1,850.  From  this 
we  may  formulate  a  rule  tor  determining  the  weight  of  steam 
condensed  in  well  covered  pipes,  as  follows  :  Multiply  the  number 
of  square  feet  on  the  surface  of  the  pipe  by  the  difference  between 
the  temperature  of  the  steam  and  the  air,  and  divide  by  1,850. 
The  quotient  is  the  pounds  condensed  per  hour.  In  this  case  it  is 
1,351  X  267-^  1,850=  19s  pounds  per  hour. 

Right  here  I  wish  to  insert  a  few  lines  about  rules  and  formulas. 
The  man  who  believes  that  rules  which  are  printed  in  a  mechani- 
cal paper  or  in  a  book,  are  written  by  somebody  who  really  knows 
nothing  about  the  subject,  is  occasionallv  in  e\idence  even  at  this 
enlightened  period  of  the  world  s  history,  therefore  he  believes  in 
nothing  but  what  is  the  direct  result  of  some  of  his  own  practical 
experiments.  This  type  of  man  is  not  wholly  useless,  because  he 
keeps  some  of  the  rest  of  us  from  becoming  loo  theoretical,  but  I 
wish  to  call  his  attention  to  the  fact  that  the  rules  which  I  have 
given  are  based  directly  on  the  results  obtained  from  experiments, 
and  are  as  simple  and  as  practical  as  the  process  of  putting  a 
load  of  coal  on  the  scales  and  weighing  it.  In  a  great  majority 
of  cases  the  rules  found  in  standard  works  are  based  on  practice, 
and  where  they  do  not  seem  to  apply  lo  a  given  case,  it  is  usually 
because  some  af  the  conditions  do  not  agree  with  those  under 
which  the  rules  were  formed. 

The  saving  made  by  covering  this  pipe  is  worthy  of  a  passing 
notice.  In  the  first  case  the  condensation  was  1,440  pounds  per 
hour,  but  in  the  second  case  it  was  reduced  to  195  pounds,  a  dif- 
ference of  1,245  pounds.  If  the  hot  water  was  not  used  for  some 
good  purpose  the  heat  required  to  evaporate  it  was  lost  and  coal 
was  wasted  accordingly.  If  the  boiler  evaporated  8  pounds  of 
water  for  each  pound  of  coal  burned  under  it,  then  it  required 
i,245-r8=  155  pounds  of  coal  per  hour,  or  1,550  pounds  per  day 
of  10  hours,  and  this  was  a  total  loss. 


WATER  AS  A  LUBRICANT. 

Mr.  D.R.  Munro,  ofWolfville,  N.S.,  at  the  request  of  a  St.  John 
engineer,  furnishes  the  following  account  of  his  experience  in 
running  an  engine  with  water  as  a  lubricant  :  I  have  been  run- 
ning our  125  h.p.  Leonard  Peerless  Compound  Engine  (self-oiling 
type)  for  over  five  months  with  nothing  but  water  to  lubricate  the 
main  working  parts.  It  came  about  partly  from  experiment  and 
partly  from  necessity,  being  short  of  oil  at  the  time.  The  results 
have  been  most  remarkable  and  satisfactory.  Before  using  water 
I  was  obHged  to  adjust  the  engine  occasionally  particularly  the 
wrist  pin,  quite  frequently  (which  is  a  weak  point  in  any 
engine).  Now  since  water  has  been  used  as  a  lubricant  there  has 
been  no  adjustment  whatever  for  five  months,  and  to-day  the 
engine  is  running  perfectly,  although  very  heavily  loaded.  I  am 
quite  sure  the  idea  is  entirely  original,  and  anyone  using  water 
instead  of  oil  in  this  type  of  engine  will  never  use  oil  again,  as 
water  is  so  much  less  trouble.  When  using  oil  I  found  that  the 
churning  it  got  caused  it  to  disappear  in  the  form  of  vapor,  I  sup- 
pose. This  is  how  I  began  to  use  water  to  raise  the  oil  in  the 
reservoir  after  it  had  become  so  low  that  the  crank  discs  would 
not  touch  it.  I  kept  on  adding  more  water  when  necessary,  until 
the  oil  entirely  disappeared  add  left  nothing  but  water.  Another 
good  feature  is  that  while  oil  continues  to  grow  less,  the  water, 
on  the  other  hand,  accumulates,  due  to  drip  from  piston  rod,  so 
there  is  no  possibility  oi'  the  engine  running  dry.  I  was  some- 
what anxious  about  rusting  at  first,  but  find  all  the  parts  remained 
perfectly  clear  and  bright. 


A  local  company  has  been  organized  at  Cranbrook,  B.  C,  for 
the  purpose  of  installing  telephones. 

•   Messrs.  Ness,  McLaren  &  Bate,  of  Montreal,  have  made  exten- 
sive improvements  to  the  telephone  exchange  at  Pontiac,  Qiie. 

The  Bell  Telephone  Company  are  understood  to  have  made  an 
offer  to  purchase  the  interests  of  the  Victoria  County  Telephone 
Company,  of  Lindsay,  Ont. 

The  Nova  Scotia  Telephone  Company  are  negotiating  for  the 
acquisition  of  the  property  and  franchise  of  the  Eastern  Telephone 
Company,  whose  lines  extend  to  Baddeck. 
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Canadian  Electrical  Association  Convention 


Ottawa,   J'-Line  19tli  to  21st. 


The  forthcoming  convention  of  the  Canadian  Electrical 
Association,  to  be  held  in  Ottawa,  should  be  attended  by 
every  member  and  person  interested  in  electrical  progress. 
It  promises  to  be  both  profitable  and  pleasurable,  and 
should  easily  establish  itself  as  the  banner  convention  of 
the  Association.  Nature  must  have  anticipated  such  a 
gathering,  for  she  has  dealt  out  to  the  Capital  city  with 
lavish  hand  that  which  will  make  it  interesting  at  once  to 
the  practical  electrician  and  pleasure  seeker.  No  where  else 
on  the  continent  can  such  a  happy  blend  l.e  found.  Elec- 
trical development  in  and  about  the  city  of  Senators  has 
^iven  it  a  prominence  second  only  to  that  centering  on  its 
stately  Parliament  Hill,  \vith  its  crown  of  imposing  legis- 
lative chambers.       The  convention  should  be  attended,   no 


(il  its  interesting  features.  Beneath  the  shadows  of  Par- 
liament Hill  can  be  studied  the  passing  ages  of  Canadian 
history  arrested  as  it  were  for  the  visitor's  eye.  The  locks 
of  the  Rideau  Canal,  Col.  By's  master  piece,  massive, 
quaint  and  grey  with  age,  speak  of  the  early  days  of  the 
nineteenth  century.  Within  view,  the  graceful  lines  of  the 
new  Interprovincial  bridge  tell  of  the  opening  days  of  the 
twentieth  century.  Contrast  pleasing  and  interesting 
meets  the  eye  on  every  side.  A  volume  could  in  short  he 
written  on  Ottawa,  and  still  the  tale  would  be  but  half 
told.  Its  University,  Normal  School,  Convents  and  other 
seats  of  learning,  the  imposing  French  Cathedral,  and 
friendly  front  of  Christ  Church  Cathedral,  its  numerous 
lieautifui  churches  and  private  residences,   Rideau  Hall,  the 


Views  of  P.\ri,i.\ment  Bi  ildings  and  Post-Office,  Ott.wv.v. 


matter  what  the  expense  of  time  or  money,  as  it  is  bound 
to  be  brimful  of  practical  pointers  and  pleasurable  feat- 
ures. 

To  see  is  to  appreciate,  and  cold  type  and  illustrations 
can  only  give  an  odor  of  the  essence  of  education  and  en- 
joyment in  store  for  the  wise  electrician  who  makes  the 
professional  pilgrimage  to  his  Capital  City.  Anyone  of 
the  score  of  attractions  are  alone  worthy  of  a  visit.  The 
electric  plants  in  and  about  the  city  should  offer  sufficient 
inducement,  but  the  other  sight-seers'  magnets  are  bound 
to  make  the  visit  one  of  profitable  pleasure. 

Every  effort  is  being  put  forth  by  President  Dion  and  his 
fellow  electricians  to  make  the  convention  a  book  mark  in 
the  pages  of  the  Association's  history.  To  every  visitor 
who  hies  himself  to  the  annual  re-union,  is  extended  the 
freedom  of  the  Capital,  which  has  a  historv  not  the  least 


home  of  the  Governor-General,  the  stalely  Parliament 
Buildings,  with  their  wealth  of  architectural  beauty,  all 
make  it  a  city  wherein  the  eye  is  pleased  and  the  mind 
elevated.  Its  quaint  and  picturesque  river  scenes,  Eust- 
ling  lumbering,  electrical  and  manufacturing  industries, 
the  long  lines  of  progressive,  prosperous  business  and  resi- 
dental  streets,  the  many  delightful  suburban  haunts,  ^ 
its  natural  beauty  must  all  be  visited  and  studied  if  the 
Canadian  is  to  truthfully  say  that  he  knows  his  own 
country.  The  electrician  must  visit  the  many  centers  of 
electrical  energy  in  and  about  Ottawa  if  he  is  to  say  that 
he  has  seen  the  very  latest  appliances  and  equipments  in 
his  own  special  .sphere. 

The  disastrous  fire  fourteen  months  ago  made  necessary 
the  postponement  of  the  convention,  which  ^vas  transferred 
last   year   to   Kingsion.       Although   Ottawa   and   Hull     are 
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both  building  up  well,  the  swath  of  the  fire  is  still 
easily  discerned,  furnishing  a  vista  of  ruin  seldom  equalled 
in  the  history  of  the  world's  cities.  With  the  energy 
characteristic  of  the  Ottawan,  the  city  has  recovered  it- 
self and  the  latch  key  hangs  in  an  inviting  position  for 
the  convention  visitor.  The  variety  of  attractions  offer- 
ed the  visitor  by  Ottawa  rivals  those  of  the  Old  World's 
Capitals.  A  study  of  the  accompanying  illustrations  will 
bear  out  this  assertion. 
The  member  of  the  Canadian  Electrical  Association  who 


iiig  and  power  to  Ottawa  and  vicinity.  It  has  shown 
great  energy  in  the  extension  of  its  system,  and  now 
reaches  all  parts  of  the  city  and  suburbs,  covering  almost 
every  street.  In  addition  to  the  city  contract  for  street 
lighting,  which  calls  for  442  arc  lights,  the  company  sup- 
plies its  private  customers  with  225  arc  lights.  The  in- 
stallation of'  iacandescetit  lights  isi  ico.ooo,  over  one  and 
a  half  lights  per  head  of  population. 

The  company  does  not  supply  power  in  very  large  units, 
Init   operates   some  300  motors,    varying  from   a  half   to  50 


Wellington  Street,  Ott.wv.v,  from  P.xrllv.ment  Hill. 
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View  of  Rideau 

turns  a  deaf  ear  to  his  Capital's  invitation,  will  not  fail 
to  hear  of  his  folly  when  his  more  enterprising  friends  re- 
turn. 

THE  OTTAWA  ELECTRIC  COMPANY. 
The  Ottawa  Electric  Company  was  established  in  1894, 
and  is  the  fruit  of  the  amalgamation  of  the  three  electric 
companies  then  in  existence,  viz.,  Chaudiere  Electric  Light 
&•  Power  Company,  Limited,  the  Standard  Electric  Com- 
pany, Limited,  and  the  Ottawa  Electric  Light  Company. 
The  present  company   supplies   incandescent   and   arc   light- 


-Streft,  Ottawa. 

h.p.  Before  the  fire  on  April  26th,  1900,  the  company  had 
six  different  power  houses,  lut  four  of  them  were  destroy- 
ed on  that  memorable  day.  Since  then  the  company  has 
shown  wonderful  energy  in  getting  its  service  under  way, 
by  establishing  temporary  stations  which  will  be  used  un- 
til  the  re-construction  of  the  permanent  plants. 

The  company  took  advantage  of  this  forced  re-construc- 
tion to  make  such  alterations  in  its  system  as  would 
bring  it  up  to  the  most  exacting  modern  requirements.  On 
the  site  of  one  of  the  old  power  houses,   the  company    is 
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buiUling  a  large  hydraulic  station.  The  two  stations,  one 
hydraulic  and  one  steam  reserve,  which  escaped  the  fire, 
are  to  be  remodelled.  The  current  generated  in  these 
three  stations  will  be  united  in  a  distributing  station  up 
town,  from  which  wires  for  all  services  will  radiate. 

The  new  station  under  construction  will  be  absolutely 
fire-proof,  being  built  of  concrete,  brick  and  iron.  From 
the     bulk     heads     at   the  intake,    the  water  will   be  carried 


i.'*iTA\\\   Ki.niKii    L\>.\ii'.\N\      K\ii;kiok   Sri.\M   Si\iii>s, 
Brit.\n"ni.\  Street. 

through  a  wooden  box  flume  lor  200  feet  into  a  large 
pond,  surrounded  by  heavy  concrete  walls.  From  this 
pond,  it  will  pass  through  an  iron  rack  into  the  flumes 
of  the  several  wheels,  to  afterwards  discharge  through 
tubular  iron  draught  tubes  into  a  tail  race  cut  out  of  the 
solid  rock.  This  tail  race  will  be  about  30  feet  in  width, 
extending  about  200  feet  and  di.seharging  into  the  Ottawa 
river  at  a  point  about  1 ,000  yards  below  the  Chaudiere 
Falls.  The  plant  in  this  station  will  consist  of  three  sets 
of  horizontal  water  wheels  made  by  the  Stillwell  Bierce 
iSi  Smith  Vaile  Company,  of  Dayton,  Ohio,  direct  connect- 
ed to  Westinghou.se  generators.  Each  unit  will  consist  of 
three  39-inch  wheels,  two  with  central  discharge  and  one 
with  quarter  turn,  operating  at  a  speed  of  143  r.  p.  m. 
under  25  feet  head.  The  wheel  cases  will  be  submerged  in 
the  flumes,  the  draught  tubes  being  built  in  the  floor.  Tlie 
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generators  will  be  of  700  k.w.  capacity,  two  phase,  5o 
cycles,  2,200  volts.  Extra  flumes,  draught  tubes,  etc., 
are  to  be  provided,  so  that  additional  units  can  be  install- 
ed any  time  without  much  trouble. 

Two  Westinghouse  exciters,  each  36  and  a  half  k.w.  and 
capable  of  supplying  alone  the  fields  of  all  the  generators 
in  the  station,  will  be  direct  connected,  each  to  a  pair  of 
15-inch  wheels,  running  at  475  r.  p.  m.  Provision  will  be 
made  against  the  possibility  of  such  small  wheels  choking 
with  frazil  by  means  of  pulleys  placed  on  the  adjoining 
main  wheel  shafts,  from  -which  the  exciters  may  be  driven 
when  required.  The  w^ater  -wheels  will  be  governed  by 
I,ombard  governors.  A  20  ton  travelling  crane  is  being 
provided  for  handling  machinery  in  this  station.  The 
building  will  be  150  feet  long  by  45  feet  wide. 
The  old  hydraulic  station  which  escaped  the  fire,   will  be 


remodelled  by  discarding  a  uumljer  oi  small  generators, 
both  direct  and  alternating  current,  and  a  mass  of  shaft- 
ing, pulleys,  etc.,  and  installing  in  their  stead  two  gener- 
ators similar  to  those  in  the  new  station,  except  that 
they  will  be  belted  to  the  jack-.shalt  of  the  water  wheels 
and  run  at  375  r.  p.  m.  The  latter  are  vertical  and  bevel- 
led geared.  Provision  will  al.so  be  made  lor  the  in- 
stallation of  a  third  unit  later.  This  building  is  a  sub- 
stantial stone  structure,  145x30  feet  and  two  storeys  high, 
with  flat  gravel  roof.  The  head  of  water  at  this  station 
is  22  feet. 

The  steam  jower  house,  \vhich  contains  two  Wheelock 
engines  of  500  h.p.  each,  tandem  compound  and  condensing, 
will  be  re-arranged  by  changing  the  generators  therein  for 
two  of  the  same  type  as  in  the  other  stations,  but  of  225 
k.w.  each.  There  is  also  in  this  station  a  500  volt  D.  C. 
generator   which   is  kept   in  reserve  to  help  the  street  rail- 
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way  company  or  the  D.C.  motor  system  of  this  company 
in  case  of  any  breakdown  elsewhere. 

The  sub-station  will  contain,  Ijesides  extensive  marbli- 
switch-boards  for  the  distribution  of  the  different  classes  ol 
service,  a  300  k.-w.  rotary  converter,  supplying  250  and  500 
volts  DC.  motor  service  on  a  three  wire  system  for  mo- 
tors already  installed,  elevators  and  places  where  it  may 
not  be  desirable  to  use  A.  C.  two  phase  motors.  A  stor- 
age battery  of  400  ampere  hours  capacity  -will  relieve  the 
"Rotary"  during  the  peak  af  the  load.  There  will  also 
be  three  units,  each  composed  of  a  350  h.p.  induction  mo- 
tor direct  connected  to  two  Western  Electric  multi-circuit 
arc  machines,  giving  a  capacity  ol  300  enclosed  arc  lamps 
l)er  unit.       Adams  Bagnall  arc  lamps  will  be  used. 

The  sub-station  is  to  be  a  substantial  brick  building, 
and   \vU\  contain   Ijesides   the   above,    quarters  for   line  men 
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and   wire   men.       There  will   also   be     accommodation     for 
line  men's  stores,  workshop,  meter  department,   etc. 

The  company  occupies  handsome  and  commodious  offices 
oil  Sparks  Street  near  the  Eussell.  The  officers  of  the 
Ottawa  Electric  Company  are  as  follows  :  —President,  T. 
Ahearn  ;  Vice-President,  F.  P.  Bronson  ;  General  Super- 
intendent, A.  A.  Dion  ;  Secretary-Treasurer,  D.  R.  Street; 
Superintendent  of  Power  Houses,  John  Wurphy  ;  Superin- 
tendent of  Construction,  W.  G.  Bradley  ;  Hydraulic  En- 
gineer,  W.  H.  Baldwin  ;   >Steam  Engineer,   George  Scott. 
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Mr.  A.  A.  Dion,  General  Superintendent  ol  the  Ottawa 
Klectric  Company,  is  probably  best  known  to  his  colleag- 
IKS  throughout  Canada  in  his  ■>fficial  capacity  as  I'resi 
dent  of  the  Canadian  Electrical  Association.  Mr.  Dion 
has  been  engaged  in  the  electrical  business  in  various  po- 
sitions for  12  years,  having  occupied  Iiis  present  position 
since  the  formation  of  the  company  in  1894.  He  is  a 
memljcr  of  the  American  Institute  ol  Electrical  Engineers 
tind   the  Canadian  Society  of  Civil  Engineers.       He  is  ener- 


matters  and  popularity  in  the  city  are  l.oth  of  a  high  volt- 
age. i\Ir.  John  Murphy,  Superintendent  of  Power  Houses 
lor  the  Ottawa  Electric  Co  ,  is  a  young  man  for  the  po- 
sition, but  one  well  qualified  if  judged  bv  the  de  ree  of 
excellency  wliich  the  system  has  attained,  despite  the  ser- 
ious set-back  given  by  tile  fire  of  April  2fith,  lyoo.  Mr. 
Murphy  is  a  graduate  ol  the  i'liiversity  ol  Ottawa.  While 
at  that  University  lie  paid  siecial  attention  to 
Ihe  study  of  elcctricilv.       He  was   fiist   cninecled   with  the 
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getic,  affable  and  thoroughly  versed  in  all  the  details  of 
the  work.  Capt.  D.  K.  Street,  Secretary-Treasurer  of  the 
Ottawa  Electric  Company,  was  treasurer  of  the  Chaudiere 
Electric  Company  for  three  years  prior  to  the  amalgama- 
tion. He  was  then  appointed  Chief  Accountant  of  the 
Ottawa  Electric  Company,  and  in  1S95  entered  upon  his 
jjresent  responsible  position.  Capt.  Street  holds  a  com- 
mission in  the  Governor-General's  Foot  Guards,  one  of  Ot- 
tawa's  crack     regiments.        His     enthusia.sm     in     military 


local  office  of  tlie  Tell  Telepht)Ue  Company,  and  afterwards 
accepted  charge  of  an  electric  plant  at  Chelsea,  one  ol 
first  installed  in  the  vicinity  of  Ottawa.  Mr.  Murphy 
was  afterwards  connected  with  the  Chaudiere  Iviglit  & 
Tower  Company,  and  on  the  amalgamation  with  the  pres- 
ent company,  he  assumed  the  position  lie  no\v  holds.  He 
was  recently  admitted  into  full  membership  in  the  Ameri- 
can Institute  of  Electrical  Engineers,  a  distinction  and  re- 
cognition of  merit. 
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METROPOl.IT.W   KIJXTKICAI. 

CO-MTAXV. 
The  delegates  to  the  forthcoming 
convention  will  find  in  the  Metropol- 
itan Electric  Company's  works  a 
striking  illustration  of  the  great 
strides  made  in  the  development  of 
electrical'  power  in  the  vicinity  of 
Ottawa.  The  scene  of  operations  is 
at  Britannia,  situated  on  the  On- 
tario side  of  the  Ottawa  river  about 
five  miles  from  the  Capital.  Here 
are  the  Deschene  Rapids,  famous  as  a 
fountain  head  for  the  development  of 
electrical  energy.  This  water  power 
at  a  comparatively  -.mall  oiillay  can 
produce  20,000  horse  power.  It  is 
to  be  taken  by  canal  from  still  water 
at  the  head  of  Deschene  Rapids,  to 
still  water  at  the  foot  ;  the  fall  in 
the  water  level  being  about  ten  feet. 
For  thirty  miles  above,  the  current 
is  hardly  noticeable.  The  river  is 
from  one  and  a  half  to  four  miles 
\vide,  and  very  deep.  The  present 
canal,  which  is  practically  completed, 
has  a  length  of  3,000  feet.  At  the 
mouth  where  the  water  is  thirty  feet 
in  depth,  it  has  a  width  of  240  feet. 
The  narrowest  part  is  150  feet,  and 
at  the  lower  end  the  canal  is  450  feet 
wide.  Hence  with  a  fall  of  ten  feet, 
according  to  plans,  it  will  be  easy  to 
develop  5,000  h.p.  in  this  canal.  The 
canal  is  cut  in  the  solid  rock  for 
about  one-half  the  distance  from  the 
mouth  end.  The  inside  wall  for  the 
balance  of  the  distance  is  made  from 
clay,  riff  raffed  with  rock  taken  out 
of  the  excavation.  The  outside  ■wall 
is  made  of  crib  w^ork.  Work  will 
shortly  be  started  on  the  power 
house,  which  will  be  situated  at  the 
east  end  of  the  canal.  The  scene  of 
the  Metropolitan  Company's  opera- 
tions were  visited  a  year  ago  by  the 
leading  civil  and  electrical  engineers 
of  Canada,  who  -were  in  attendance 
at  the  annual  convention.  They  one 
and  all  when  viewed  by  reporters, 
expressed  themselves  as  having  every 
covfidence  in  the  future  of  the  com- 
pany. The  power  developed,  they 
stated,  will  prove  constant  and  ade- 
quate under  all  circumstances  and 
conditions. 

On  this  occas|ion,  Prof.  Bovey,  of 
McGill  University,  Mr.  E.  P.  Hanni- 
ford,  Mr.  Robert  Forsythe,  Mr.  C.  B. 
Leprohon,  Mr.  William  Kennedy,  of 
Montreal,  Mr.  Robert  McCall,  Pro- 
vincial Engineer  of  Nova  Scotia,  Mr. 
C.  H.  Mitchell,  of  Nia-;ara  Falls,  Mr. 
E.  H.  Keating,  of  Toronto,  and  other 
equally  prominent  engineers  assured 
the  people  of  Ottawa  through  the 
local  papers,  that  there  is  no  probaMl- 
ity  of  this  power  being  impaired  ]jy 
anchor  ice,  and  that  it  must  prove  an 
important  factor  in  the  industrial  de- 
velopment of  the  city. 

Prof.  R.  B.  Owens,  of  McUill  Uni- 
versity, and  Mr.  C.  K.  Green,  engin- 
eer of  the  Cataract  Pow^er  Company, 
of  Hamilton,  have  made  special  re- 
ports on  this  power  to  the  same  ef- 
fect. 

Nature  assisted  by  man  has  solved 
the  vexatious  anchor  ice  problem  for 
the   Metropolitan    Company.         Where 
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there  is  still  water  lor  ihirlv  miles,  as  above  the  power 
house,  it  freezes  over  and  prevents  the  formation  of  anchor 
ice.  Below  the  power  house  the  river  is  frozen  for  a  dis- 
tance of  three  miles,  and  the  water  is  very  deep. 

The  Metropolitan  Kleetrical  Gom]  any  has  jm  advantage 
inasmuch  as  it  has  a  constant  supply  of  still  water  above 
the  power  house.  It  can  thus  be  seen  that  the  Metropol- 
itan Company  has  an  electrical  power  absolutelv  free  from 
anchor  ice,  which  is  such  a  detriment  to  manv  electrical 
companies. 

Power  will  be  transmitted  to  Ottawa  for  lighting  and 
manufacturing  purposes,  by  means  of  transmission  wires 
five  miles  long.  The  propertv  at  Britannia  consists  of 
160  acres,  .so  that  there  is  ample  accommodation  for  large 
manufacturers.  The  development  of  the  powe<-  has  been 
a  great  work,  and  the  citizens  of  Ottawa  and  .suburbs  have 
abundant  faith  in  its  ability  to  bring  increa.sed  industrial 
prosperity.  The  city  council,  as  an  evidence  of  this  faith, 
granted  the  company  a  franchise  which  gives  it  powr  un- 
til  1923  to  deliver  and  distribute  electric  power  within  the 


Ins  uUkr  LoiiipuUldi.s  and  is  looked  on  as  one  of  the 
shrewdest  and  most  successful  of  Ottawa's  merchants.  He 
is  head  of  the  well  known  firms  of  T.  Lindsav  &  Company 
and  lyarose  &  Company,  conducting  departmental  stores  on 
Wellington  and  Riduiiu  streets.  The  list  of  shareholders 
includes  many  of  Canada's  Icculiiig  linancicrs  and  business 
and  professional  men. 

The  Metropolitan  works  can  be  reached  (roni  the  heart 
of  the  city  by  the  Ottawa  Electric  Kailw  av  surbiirban  line 
to  Britannia  on  the  bay. 


OTTAWA  ELECTRIC  RAILWAY. 
It  is  the  proud  boast  of  the  people  of  Ottawa  that  their 
street  railway  system  stands  second  to  none  in  America, 
both  in  point  of  equipment  and  operation.  The  citi.ens 
take  a  great  interest  in  this  road  :  when  an  Oltawa  11  an 
goes  abroad  he  forms  his  opinion  of  a  street  car  service  l,v 
comparing  it  to  that  of  his  native  place  as  a  ;  tandard  of 
excellence.       The    street    railwav    interests   of    Ottawa     are 


Mr. 


TnoM.vs  Li.vos.w,  1  residk.\t  METKin'Oi.n.\N  E..i;ctkkal  Co.\ip.v.nv. 


city  limits  for  lighting  and  manufacturing  purposes.  It 
lias  thus  a  wide  lield,  as  the  demand  for  and  the  u.se  of 
electricity  in  the  rapidly  growing  citv  is  increasing  at  a 
great  rate  as  the  years  pass  by.  The  city  has  a  po;:ula- 
lation  of  over  85,000  within  three  miles  of  the  citv  hall 
It  is  served  by  eight  lines  of  railway  and  hence  should 
with  the  extra  and  effective  advantage  of  cheap  power,, 
.soon  become  one  of  the  leading  manufacturing  centers. 

The  officers  of  the  Metropolitan  Electrical  Company  are 
as  follows  ;  President,  Thomas  Lindsay,  merchant,  Ot- 
tawa ;  Vice-Presidents,  W.  Arnold,  Ottawa,  and  Charles 
Jenkins,  Petrolia  ;  Secretary-Treasurer,  George  A.  Wan- 
less,  Ottawa  ;  Directors,  John  Flett,  Toronto,  Arthur  B. 
Broderick,  Ottawa,  Fred  C.  Caii  s,  Montieal  and  Edgar 
S.  Reid,  Toronto. 

Mr.  Lindsay,  President  of  the  company,  though  a  com- 
paratively young  man,  occupies  a  prtmiinent  positi<m  in 
the  business  field  in  Ottawa.       He  lias  outstripped  many  o! 


controlled  by  one  cumpanv.  The  cars  are  oi:erated  en- 
tirely by  electricity  by  the  overhead  trolley  system,  an 
the  service  is  beyond  question  a  good  one  :  the  road-'..ed  is 
smooth  and  the  cars  are  roomy  and  comfortable, 
cars  are  pleasantly  heated  in  winter  1  v  electric  heaters 
concealed  under  the  seats  ;  they  ride  easy,  are  kept  neat 
and  clean,  and  the  conductors  and  m  itormen  are  well 
dres.sed  and  well  disciplined.  The  cars  go  everywhere  and 
everybodv   rides. 

The  Ottawa  Electric  Railway  Comjianv  is  not  an  old 
corporation.  In  1S90  the  city  council  granted  Messrs. 
Ahearn  and  Soper  a  franchise  for  operating  an  electric 
road.  They  organized  the  Ottawa  Electric  Street  Rail- 
way Company,  which  was  incorjjorated  earlv  n  liSqi  with 
an  authorized  capital  .stock  of  Si, 000, 000,  and  in  June  of 
that  year  the  road  was  opened  for  traffic.  The  Ottawa 
City  Pa.ssenger  Railway  Company  incorporated  in  T865, 
had     been     in     operation     since    1.S70.       In    iSc)-^   these   two 
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compaiiR-s  jciiiuil  liamls.  .uliMtim; 
now  carry;  tliuv  liuld  a  I)i  ■iiiiiin  11 
(inly  slrcL'l  railwav  cuinpain-  111  C,i 
pmsent  paid  up  stock  ol  tlic  coniiiai 
bonds  or  other  indclitcdiicss  slar.dii 
T.  Ahcarn,  president  :  P.  Wliclen,  vicc-presulelit  ;  S  ]). 
Kraser,  secretary-treasurer,  and  J.  Iv  Ihitcliuisoii,  super- 
intendent. The  directors  are  T.  Alieani,  1'.  Wlic'eii,  \V.  V. 
Sopcr,  A.  I.uiiisden,  G.  l\  r.rophv,  lion.  G.  .\ .  C(jn,  and 
1  .    v\  orkman. 

The  company  is  working  under  an  agreement  with  the 
city  of  Ottawa  lor  a  term  ol  thirty  years  ironi  .August 
i.3lh,  1S93,  whereby  it  pays  the  cil\  an  ar.irual  stipulation 
of  S45<J  P«r  mile  ol  street  covered  by  its  tracl  s  during  the 
fifteen  years  of  its  agreeireiit,  ami  S5110  j.cr  mile  during 
the  balance  of  its  term  ;  it  is  not  recjuircd  to  pay  the  city 
a  percentage  of  its  receijjts  and  is  exempt  from  all  taxes, 
except  on  real  estate.  Further,  the  companv  agrees  to 
remove  all  snow  from  the  streets  occupied  by  its  tracks, 
and  the  city   kee|>s   the   streets   permanently   in   repair. 

The  motive  power  used  is  entirely  a  water  power,  the 
plant  being  located  on  V'icloria  Island,  at  the  Cliaudiere 
Falls,  where  a  head  of  nineteen  feel  is  secured.  The  pow- 
er house  is  the  most  modern  and  up-to-date  in  every  par- 
ticular in  this  part  of  Canada.  The  building  is  ab.solute- 
ly  fire-proof,  being  built  almost  entirely  of  concrete  and 
steel.  The  water  wheels  are  all  ctnintcted  to  the  genera- 
tor by  one  shaft  90  feet  long  and  about  15  inches  in  diam- 
eter.    The  draft   tul.es   go  down   ten   feet   and   are  eight   and 


wlu 


.Mk.  J.  1). 

Secretarj'-Treasurer  Ottavia 

-half     inches     in   diameter 
els     being     connected     bv 


Kl-clrir  Railway  Company. 

The  six  horizontal   water 
one  shaft   do  away   with   all 


pinions,  bearings,  etc.  The  water  wheels  were  manufac- 
tured by  the  Stillwell-Bierce  .S;  Smith-Vaile  Company,  of 
Dayton,  Ohio,  and  supply  power  for  an  1,800  horse  power 
plant.  The  dynamo  is  capable  of  generating  1,700  horse 
jxiwer.  It  was  manufactured  especially  for  Ahearn  & 
Soper  by  the  Westinghouse  Company,  of  Pittsburg,  Pa. 
The  width,  wdien  open,  or  ratlier  when  the  fields  are  part- 
ed, is  155  1-2  inches.  The  dynatno  weighs  one  hundred 
and  five  tons  :  the  armature  alone  is  eight  feet  in  diam- 
eter and   weighs   27   tons. 

The  road  extends  over  tw'enty-five  miles  of  streets, 
nearly  all  of  it  being  double-tracked.  There  arc  forty-five 
miles  of  track  ;  40  lb.  T  rails  were  used  at  first,  but  in 
all  later  work  32  lb.  girder  and  72  lb.  high  T  rails  were 
put  down  on  the  main  business  streets,  and  56  lb.  T  rails 
on  the  out-lying  districts.  Ties  arc  set  2  feet  6  inches 
between  centres  and  angle  fish  plates  are  u.sed.  Bonding 
is  done  with  No.  00  copper  wire,  cross  bonded  every  200 
feet  and  connected  at  intervals  to  the  water  mains  ;  where 
the  tracks  pass  the  power  house  six  No.  0000  copper 
wires  are  taken  from  the  rails  to  the  negative  leads  on 
the  .station  switch-board.  A  point  worthy  of  note  is  that 
trouble   with   telephone   interference  has   been   fully   avoided 


\<\  putting  up  ,1  huge  luimlier  of  eopper  aerial  return 
wires  m  addition  to  the  ordinary  returns.  These  lires 
are  ilistributed  to  tap  the  rails  at  dilfereit  I'oiiits  of  the 
eit\',  and  varv  111  si/e  Ir.uii  No  0000  to  No  2  No  oj 
hard    iliauii    iKdIev    wire    is  generally    used,    though    No.  '00 


Mr.   G.    W.  L.\ng, 
Inspector  Ottawa  Electric   Railvay  Cc'mpany. 

Iigure  N  is  being  put  up  on  new  work.  The  lines  arc  well 
supplied  with  feeders  and  the  available  potential  is  prac- 
tically  the  same  at  all   points. 

The  rolling  stock  consists  ol  lilty-eight  closed  vestibule 
cars,  lorty-oiie  open  cirs,  one  locomotive,  and  seven 
sweepers.  The  lirst  ears  used  were  built  by  Patter.son  it 
Corbiii,  of  St.  Catharines,  Out.  ;  all  later  ones  are  of  the 
Ottawa  Car  Comiiany's  make.  Westinghouse  double 
equipments  are  used  throughout.  Each  car  is  thus  f  t 
with  two  ■i.n  h.p.  motors.  The  Providence  car  fender  is 
the   one    in    use. 

The  eoinpany  claims  the  honor  of  successtullv  getting 
rid  of  the  snow,  and  Ottawa  has  a  superabundance  ol  that 
commodity.  When  snow  begins  to  fall,  the  sweepers  are 
I>ut  out  immediately  ;  these  are  followed  by  the  "Walk- 
away" snow  ploughs  which  shove  the  snow  "to  tlie  side  of 
the  roadway.  It  is  then  carted  away  by  horses.  Since 
the  road  has  been  in  operation,  not  a  single  trip  has  been 
lost  on  this  account.  The  car  sheds,  of  which  there  are 
five,  are  located  on  Albert  street  and  New  Edinbur  1 
each  building  being  66x100  feet,  built  of  brick  with  iron 
tiiissed    roofs         The    rel'air    slio])s    and    a    very    eommodious 


Mr.  R.  Inc.r.xm, 

Inspector   Ottawa    iOlectric  Railway  Company. 

suite  of  offices  are  situated  in  one  of  these  buildings,   that 
on  .Albert  street. 

The  company  transports  all  mail  matter  between  the 
post  office  and  railway  depots,  and  carries  the  letter  car- 
riers    under     agreement     with   the   Dominion  Government. 
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The  service  was  begun  in  October,   1^93,   and  was  the  first 
of  its  kind  on  this  continent,  as  is  now  well  known. 

Rockliffe  Park  is  a  most  delightful  place  for  recreation, 
sitiiatcd  as  it  is  among  primeval  pines  on  the  high  bank 
of  the  Ottawa  river,  on  the  Ontario  side,  about  three 
miles  below  the  main  part  of  the  city.  Fmm  Rideau  Hall 
outward  the  railway  company  has  a  private  roadway 
winding  through  beautiful  woods  along  the  bank  of  the 
river.  The  company  has  been  running  this  park  as  a 
pleasure  ground,  and  finds  it  a  fruitful  source  of  revenue. 
The  private  roadway  and  the  park  are  brilliantly   li   I  ; 


Government  Rifle  Kange.  a  distance  of  two  miles.  This  is 
•a  beautiful  run,  the  line  being  built  on  the  brow  of  the 
cliff.  The  scenery  is  magnificent.  The  Dominion  Rifle 
Association  meeting  is  held  here  every  summer.  Each 
week  the  local  riflemen  also  practice  at  the  targets. 

J.  E.  Hutchison,  superintendent  of  the  Ottawa  Electric 
Railway,  was  first  connected  with  the  Canadian  Pacific 
Railway,  in  various  capacities,  attaining  the  position  ol 
train-master.  He  is  a  popular  official  and  is  cred  ■ 
with  much  of  the  success  tlie  Ottawa  Electric  Railway 
has     attained.         Capt.     Hutchison  is  an  officer  with  3rd 


3howir\q 
Crowr\wh(?eb 


VIEWS  OF  THE  CAPIT.\L  POWER  COMPA.W. 


by  arc  and  incandescent  lights  supplied  with  current  from 
the  railway  circuit. 

Britannia-on-the-Bay,  about  five  miles  from  Ottawa,  on 
the  other  shore  of  Lake  Deschene,  is  an  ideal  summer  re- 
sort. The  view  along  the  Britannia  line,  running  1  es 
the  highway  and  river  bank,  is  pleasing  and  picturesque. 
At  night  the  line  is  brill  antly  lighted  by  incandescent 
lights.  One  of  the  chief  attractions  is  the  stone  promen- 
ade pier  running  one  thousand  feet  out  into  the  lake,  at 
the  end  of  which  is  a  breakwater  one  hundred  feet  lorn; 
and  twenty  feet  wide.  Here  band  concerts  are  held 
throughout  the  season.  The  beach  is  a  beautiful  sandy 
one,  suitable  for  bathing.  I^ast  summer  the  company  e.x- 
tended   its     double  tracks  from  Rockliffe  park  to  the    new 


Regiment  Ottawa  and  Carleton  Rifles  and  is  one  of  Can- 
ada's crack  shots.  Mr.  J.  D.  Fraser,  secretary-treasurer, 
assumed  the  position  in  1882  of  secretary  of  the  Ottawa 
City  Passenger  Railway  Company.  He  accepted  a  similar 
position  with  the  Ottaw?a  Electric  Railway  Company  in 
1891,  continuing  after  the  amalgamation  of  the  two  com- 
panies in  1893  in  his  present  responsible  position.  A  search 
of  the  continent  could  hardly  have  located  a  better  man 
for  the  position,  at  least  this  is  the  opinion  of  Mr. 
Fraser's  many  friends  and  thousands  of  fellow  citizen? 
Mr.  R.  Ingram  and  Blr.  G.  W.  Lang,  Inspectors,  ho'd  10 
sitions  in  which  the  exercise  of  tact  and  judgment  is  an 
hourly  requisite.  Both  gentlemen  possess  these  key- 
notes to 'successful  business  management,   and   it   is  larg 


June,  1901 


THE  CANADIAN   ELECTRICAL  NEWS 


due   to   their   untiring   efforts     that     the     Ottawa     Electric 
Railwav  has  attained  its  present  favorable  position. 


THE  CAPITAL  POWER  lOMPAXV. 
The  Capital  Power  Company,  Limited,  is  one  of  the  lat- 
est and  most  energetic  factors  in  the  development  of  elec- 
trical energy  in  the  vicinity  of  Ottawa.  This  enterprising 
concern  secured  the  rights  to  and  possession  of  the  water 
lots  owned  by  E.  &  W.  Conroy  at  Ueschenes.  The  latter 
firm  operated  a  large  saw  mill  by  means  of  the  water 
power,  but  this  industry  ^vas  wiped  out  bv  fire  two  vears 
ago.      Power  is  secured  from  the  Deschene  Rapids,  situat- 


the  generator  with  the  shaft  does  away  with  belting 
This  power  is  transmitted  a  distance  of  five  miles,  by  wire 
to  Hull,  where  1,500  h.p.  is  utilized  by  the  E.  B.  Eddy 
Company,  and  200  h.p.  liy  the  W.itlhew  s  Packing  Company. 
The  alternating  current  is  used  at  a  voltage  of  to, 000  volts, 
which  is  transformed  to  440  volts  at  the  Eddy  Company's 
mills  and  550  volts  at  the  Matthews  Company's  factory. 
The  transmission  line  to  Hull  is  in  two  sections,  of  three 
\vires  each.  The  po^ver  ■will  be  used  mainlv  for  manufac- 
turing purposes  in  Hull.  It  is  leased  at  from  Si 5  to  S25 
per  h.p.  according  to  quantity. 
Building    operations    were    commenced    in    the    spring    of 


1/-  AAIN  5TREET,     DESCHENE5  VILLAGE. 


ed  on  the  Ottawa  river,  about  five  miles  above  the  Chaud- 
iere  Falls.  The  plant  is  installed  on  the  north  or  Quebec  side 
of  the  river  directly  opposite  the  Metropolitan  Power  Com- 
pany's scene  of  operations. 

There  is  g  feet  head  of  water.  In  all  11  turbines  have 
been  installed,  each  of  which  at  low  water  gives  228  h.p. 
or  a  total  of  2508  h.p.  Tne  six  wheels  at  present  in  oper- 
ation are  controlled  by  two  Woodward  governors.  The 
turbines  are  of  the  vertical  type,  measuring  61  inches.  The 
power  is  transmitted  to  the  jack-shafts  by  Leffel  wheels, 
the  generator  being  placed  on  its  shaft.  There  are  two 
880  k.w.  generators,  producing  2133  h.  p.  A  second  gener- 
ator will  be  installed  shortly.       The  direct  connection    of 


1900.  The  flumes  are  good  examples  of  low  head  develop- 
ment in  concrete.  The  superstructure  is  entirely  fire- 
proof, it  being  probably  one  of  the  first  electrical  [ower 
houses  in  which  the  fire  risk  has  been  reduced  to  a  mini- 
mum. As  sucli  it  is  worthy  of  the  inspection  of  the 
visitors. 

The  generating  house  is  built  of  brick,  with  concrete  floor 
and  iron  roof  lined  with  asbestos  mill  board.  The  two 
hydraulic  power  houses  arc  constructed  of  iron,  with  ex- 
panded metal  cement  walls.  The  roof  is  built  of  corru- 
gated iron.  The  plans  have  been  so  arranged  that  the  ca- 
pacity of  the  power  house  may  be  doubled. 

Mr.   R.    J.   Devlin,   merchant  of  Ottawa,   is  president    of 
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the  Capital  P<iwer  Company  and  chaiiiiian  oi  vIr-  Boanl  1.1 
directors.  Mr.  Louis  Simpson  is  inanagins;  director.  Jlr. 
J.   M.   Shanley   is  the  Engineer   in   Cliief. 

Mr.  Louis  Simpson,  managing;  director,  was  formerly 
general  manager  of  the  Montreal  Cotton  Company.  He  is 
a  gentleman  of  experience  and  energy,  and  is  thoroughly 
familiar  with  the  electrical  field.  He  states  that  he  is 
preparing  to  develop  the  immense  water  power  at  the 
Chats  Kapids,  on  the  Ottawa  river,  28  miles  above  the 
citv,  and  that  work  will  be  shortly  commenced  by  an  Eng- 
lish comiianv,  which  will  develop  the  power  for  manufac- 
turing purposes.  The  Chats  Rapids  arc  reached  by  boat 
from  Avlnier.  Desclienes,  the  scene  of  the  Capital  Power 
Company's  operations,  is  situated  between  Hull  and  Ayl- 
mer,  on  the  line  of  the  electric  road.  A  visit  to  the 
plant  will  in  all  probability  be  arranged  for  durin;,'  the 
convention. 

AHEARX  &  SOPER. 
The  history  of  the  above  firm  gives  the  ley-note  to  the 
hi.storv  of  electrical  development  in  Ottawa.  The  mem- 
bers of  the  firm  are  Mr-.  Thomas  Ahcarn  and  Mr.  Warren 
Y.  Soper.jboth  prominently  identified  -with  the  progress 
of  the  Capital,  as  successful  promoters  of  its  leading 
electrical  enterprises.  The  firm  is  well  known  through- 
out  the     Dominion,    it  having   for  many  years   past     1  een 


.Mk.  Lewis  Sj.mpson, 
Manager  Capital  Power  Company 

Canadian  representatives  ol  the  Weslinghouse  E'eclric 
&  Blanufacturing  Company  of  I'ittsbnrg.  Ahcarn  iS: 
Soper  have  installed  manv  extensive  plants  in  various 
towns  and  cities.  The  members  of  the  firm  are  piomers 
in  electrical  development  in  Ottawa.  They  established 
the  Chaudiere  Light  &  Power  Company  in  ]8S6,  and  were 
the  first  to  introduce  incandescent  lighting  in  Ottawa.  In 
1S90  they  organized  the  Ottawa  Electric  Railwav  Com- 
pany, the  road  fteing  opened  for  traffic  in  June,  1891. 
They  were  the  first  to  demonstrate  the  practicability  of 
operating  an  electric  system  during  the  frigid  and  fkecy 
reign  of  Our  Lady  of  the  Snows.  The  ineml  ers  of  tl  e 
firm  are  also  identified  with  the  Ottawa  Electric  Com- 
pany and  Ottawa  Car  Company. 

In  addition  to  the  commodious  office  and  show  room  on 
Sparks  street,  near  Elgin,  the  firm  has  a  factory  on  Al- 
l)ert  street,  adjoining  the  Ottawa  Electric  Company's  car 
sheds,  where  it  manufactures  switch-boards  and  other 
electrical  devices. 


THE  OTTAWA  POWER  COMPANY. 

Situated  on  Victoria  Island,  Chaudiere,  in  the  city  of 
Ottawa,  is  the  power  house  of  the  Ottawa  Power  Com- 
pany, Limited,  which  is  a  massive  stone  I)uilding  40x85  feet 
with  two  penstocks  covering  a  space  about  58x70  feet. 
The  walls  of  the  building  and  penstocks  are  from  2  to  6  feet 
feet  in  thickness,  depending  upon      the  strength  required      in 


llu-  (hllLriui  Icv.ilioiis.  'I'lie  IK".i  .mil  telling  are  made  <>( 
exiianded  nielal  and  concrete,  the  roof  of  corrugated  galvan- 
ized inm  covering  steel  rafters.  The  stfiictnre  is  therefore 
entirely  fire-])t<x)f.  Each  penstock  contains  two  pairs  latest 
iiii])roved  special  50-inch  Sam.son  double  horizontal  tur- 
liines,  center  discharge,  mamifactured  bv  Jas.  Leffel  &  Co., 


.Mk.  T.  .\iie.\kn. 

Ill  Si.riuglield,  Ohio,  idauncd  to  develop  2,000  h.p.  under  a 
25  fool  head  of  water.  As  the  two  units  are  identical 
the  ca]iacitv  of  the  power  house  is,  therefore,  4,000  h.p. 
Each  set  of  water  wheels  has  direct  connection  upon  the 
same  horizontal  shaft  with  two  electrical  machines — mie 
fao  cycle,  44  pole,  1,500  k.w.,  Ib3  and  a  half  r.  ]),  m.,  2,- 
300  volt  single  phase  revolting  field  alternator,  and  one  38 
pole,  200  k.w.,  ifio  r.  p.  m.,  225  volt  direct  current  gener- 
ator. Both  units  of  electrical  machinery  of  the  above  de- 
scription were  furni.shed  by  the  Canadian  General  Elec- 
tric Comjiany  of  Peterborough,  Ontario,  and  are  used  to 
furnish  electric  current  and  power  to  the  factory  of  the 
Ottawa  Carl)ide  Conipauv,  Limited,  a  few  hundred  feet 
distant.  The  alternating  current  is  used  for  the  smelting 
of  coke  and  lime  in  the  maiuilacture  of  calcium  carbide 
and  the  direct  current  is  utilized  in  the  running  of  motors 
\\iiich  operate  the  crushers,  elevators,  conveyors,  etc.,  of 
the   carbide   factory. 


Mr.  W.\rren  Y.  Soper. 


The  officers  of  the  Ottawa  Power  Company  are  Hon.  E. 
H.  Bron.son,  president  ;  W.  G.  Bronson,  vice-president  ; 
and  Levi  Crannell,  secretary-treasurer.  The  officers  of  the 
Ottawa  Carbide  Company  arc  Hon.  E.  H.  Bronson,  presi- 
dent :  T.  L.  Willson,  vice-president  :  Levi  Crannell,  secre- 
tary-treasurer ;    and   K.   P.   Bronson,    managing  director. 
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iiri.i.  i:i.iaTKic  kaii.w.w  . 

The  Hull  IvUctru  Kailw.iy,  niniiin:^  In  ni  Hull  al..ii;4  Hit 
Ottawa  rivtr  Id  A\  liiKr,  is  possLSSid  nl  uiiHini'  k-alures 
Ixnind  to  attract  the-  attiiitii.ii  ol  ikctiKal  Ln,i,iiiiL-rs. 
The  road  was  loniK-rlv  part  ol  tUu  C .PR-  s\sl<.-m,  cnn 
IifCtins;-  with  the  rmitiac  aud  I'acilic  line  at  Ayln  er,  and 
the  C.P  R.  main  line  at  Hull,  'I'here  was  then  ten  uiiKs 
of  single  traek.  In  iNMh  tins  was  seeured  by  i-apitali- ts 
interested  in  water  powers  and  Ininlier  mills  at  Ueselieiies, 
midway   on   tl;e   line.        The  e(|uipmeiit   .il   the   ro.id    lor  elee 


11,, h  and  tWd  sriiiih  Aiiaru.iii  \ri-tual  (url.ines,  eap.ilile 
..I  developing  at  thi-  n..iiiial  head  ol  10  leet,  l,.,oi)  h,p  , 
the    jaek-slialt   speed    Iniiig    iii.s   r     p     m. 

'I'he  railway  generate. rs  eonsist  ol  -.wo  sle.'  Iraiiie  ma 
eiiiues  ol  the  Canadian  (nneral  l.l-c'nj  Company's  stand- 
,ird  t\pe,  liavihig  .1  ea]iaeitv  ol  .^2,1  1;  w.  eaeh.  PoWer  is 
also  hniiished  Iroiii  the  jaek-shalt  lo  operate  two  150 
monoivilie  alternators  iri.m  w  hieh  euri.i.t  .s  I  misled 
lor  ligliling  purposes.  In  a  seecnid  power  hiai>e  is  situ- 
ated   one    2So    k,w,    mouoevelie    alternator.        This    is     eou- 


^.  ''S 


•tte^Stm, 


OlIAWA    I'llWIR   L\VMr\N\         l\>\\rK    Hill  si. 

trie  traction  was  planned  and  planned  succes  fully.  A 
seccnid  parallel  traek  and  sidings  Were  laid  down,  mal 
26  miles  of  track  in  all.  Tiie  (".o.dle  traci  ed  line  wa 
ted  up  as  a  summer  resort.  A  summer  hotel,  the  "Vic- 
toria," was  also  built  midway  belw-een  Aylmer  and  tli 
extended  tlirough  Aylmer  to  Oueen's  Park,  which  was  lil- 
park. 

TJie   car    sheds   and    power    house    were    1  u  It    at    le  ch   ne, 
where     an     excellent      water    j-sowcr    w<is    a^ailalile    a'     1  >\\ 
cost    of    production.        The  power    house    is    built    o      w    o 
I?o    feet    long    and    40    feel    wide.        In    il    there    ,ire    six     60- 


Oi  i,\w.\  l\nvi  K  L'oMP\.\v      I'o.Nii  AND  l\n\Ei;  Ihn  si:. 

trtilled  bv  a  W.Hulwaril  mechanii.il  governor,  which  is 
giving  good  s.itisl.iction.  The  first  two  mentioned  are 
coiilroUed  bv  a  I'teplogle  governor.  The  current  is  trans- 
mitted ovi'r  bare  copper  wire,  at  a  collage  ol  j.iNo  with 
n.i  load,  .mil  J,;,oo  volts  .it  lull  hiad.  Current  is  used  tor 
the  ligliting  system  id  the  Hull  Comp.iuv  111  Hull,  .tnd  the 
Deschene  Electric  I,ighl  Conip.inv  in  OUaw.i.  The  use  rd 
v., Iter  wheel  governors  .iloiic  not  luiviug  been  fouiiil  suUi- 
cieiU  to  give  a  reason.iblv  coiist.mt  speed  under  the  violent 
lo.id  lluclu.itions  expenerced  when  oper.iling  the  e'ectric 
locomotives    and    cars,    this    dillicultv    w.is    ovi  rc^  iiie    ly    a 


Clir-.w;  1\i\\i:k  Co.mpanv — Ini  i;kiok  or  IVnvi-K   Ilea  si:. 
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simple  and  positive  method.  With  the  idea  of  keeping  the 
load  equal  on  the  machines,  despite  the  different  variations 
on  the  road,  an  automatic  load  is  thrown  on  at  the 
power  house.  This  is  managed  by  means  of  an  automatic 
electric  switch.  For  example,  when  a  car  is  going  down 
grade  or  brought  to  a  standstill,  the  outside  load  or  prcs- 


Company. 


KurB  is  thus  removed  from  the  machines.  It  is  then  that 
the  local  automatic  action  is  applied. 

Anchor  ice  has  been  a  great  source  of  trouble  at  power 
houses  in  the  vicinity  of  Ottawa.  This  difficulty  was 
overcome  at  the  Hull  Electric  Company's  plant,  by  the 
erection  of  a  dam.  The  Tvater  moving  at  a  reduced  ve- 
locity, it  is  found,  does  not  carry  with  it  as  much  ice  as 
it  does  at  a  higher  speed.  A  wing  dam  300  feet  in  lenL;tli 
has  been  built,  and  the  head  of  water  thereby  raised  six 
inches.  This  company  owns  the  water  lots  extending  to 
the  middle  of  the  river,  and  it  is  estimated  that  between 
3,000  and  4,000  additional  h.p.  can  be  developed.  On  the 
opposite  shore,  the  Ontario  side,  are  the  extensive  v^orl  s 
of   the  Metropolitan  Company,   no'w  under  construction. 

The  Hull  Company's  power  house  narrowly  escaped  de- 
struction by  fire  when  the  Conroy  saw  mills  on  the  pres- 
ent site  of  the  Capital  Company's  vyorks,  ^vere  burne  ! 
two  years  ago.  The  premises  are  now  fully  protect. .. 
A  rotary  pump  is  installed  with  400  revolutions  and  a  ca- 
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Secretary-Treasurer  Ottawa  Power  Company 
and  Ottawa  C  rbide  Company. 

pacity  of  800  gallons  a  minute.  The  present  electrical 
plant  was  ilnstalled  at  a  cost  of  §35,000.  It  is  modern 
and  complete.  Mr.  James  Robertson  has  been  in  charj^e 
since  the  plant  was  installed.  He  is  an  efficient  electric- 
ian, wide  awake,  well  read  and  in  step  in  the  matter  of 
improvements. 


The  car  houses  located  next  the  main  line  at  Deschenes 
are  built  of  stone. 

The  rolling  stock  consists  of  19  double  truck  motor  cars, 
of  which  13  are  open  and  six  closed.  There  are  also  two 
single  truck  21  foot  cars  for  use  in  Hull  city,  a  spur  line 
running  for  a  distance  of  two  miles  along  the  Main  street 
and  northeast  to  Gilmour's  mills.  The  equipment  both 
for  the  open  and  closed  cars  consists  of  four  G.K.  1,000 
motors.  The  closed  cars  are  geared  to  run  at  35  miles 
an  hour,  and  the  open  cars  at  25  to  30  miles.  The  orig- 
inal equipment  for  the  double  truck  cars  was  two  50  h.p. 
motors,  but  these  were  not  equal  to  the  occasion. 

The  Hull  Electric  Company  also  operates  two  electric 
locomotives,  and  a  combination  mail  and  baggage  car. 
The  latter'is  equipped  with  2  G.E.  1,200  motors.  The  first 
locomotive  purchased  at  the  opening  of  the  electric  road, 
consists  of  a  22  foot  8-incli  body  mounted  on  heavy  Black- 
well  trucks.  It  is  equipped  ■with  four  G.E.  1,200  motors, 
geared  to  run  at  20  miles  an  hour.  The  second  locomo- 
tive is  a  much  more  powerful  machine.  The  body  is  26 
feet  in  length  and  the  equipment  consists  of  four  G.E.  41 
motors,  capable  of  developing  80  h.p.  each,  mounted  on 
McGuire  "I,"  trucks  with  steel  rimmed  wheels.  This  lo- 
comotive is  eqqipped  with   standard  air  brakes  and  oper- 
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Managmg  Director  Ottawa  Carbide  Company. 

ated  by  a  motor  driven  compressor  placed  in  the  cab.  As 
many  as  33  freight  cars  have  been  handled,  but  the  ordin- 
ary load  is  twelve  loaded  freight  cars.  For  the  smaller 
locomotive  it  is  six  loaded  freight  cars.  The  cost  of  re- 
pairs is  low  as  compared  with  a  steam  locomotive.  There 
if  also  a  greatly  reduced  cost  for  cleaners  and  others. 

The  Hull  Company  has  also  a  Ruggles  rotary  snow  plow 
and  a  snow  plow  manufactured  by  the  Canadian  General 
Electric  Company,  known  as  the  double  nosed  plow.  By 
it  the  sno-w  is  taken  from  one  side  of  the 
track,  and  lifted  to  the  other,  not  divided  in  the  centre 
as  with  the  ordinary  plow.  The  cars  are  also  provided 
wieh  attached  plo-ws.  These  have  been  operated  w  1 
great  success,  as  the  road  has  been  kept  ciear  iii  storms 
that  blocked  the  steam  lines. 

The  officers  of  the  Hull  Electric  Company  are  :  Pres., 
jW.  P.  Conroy;  vice-pres.,  Alexander  Fraser;  sec.-treas.,  W. 
R.  Taylor;  trainmaster,  A.  E.  Latimer.  Mr.  Taylor,  who  is 
an  efficient,  energetic  official,  popular  with  all  patrons  of 
the  road,  entered  on  his  railraad  career  with  the  G.T.Ry.  in 
accept  a  position  with  the  Missouri  Pacific.  He  remained 
with  that  company  10  years,  and  assumed  his  present  p  ) 
sition  with  the  Hull  Electric  Company  when  the  line  w.is 
started.  Mr.  Albert  E.  Latimer,  trainmaster,  was  f  ui. 
erly  with  the  C.  P.  Ry  before  assuming  his  present  posi- 
tion. All  convention  visitors  .should  avail  themselves  o( 
an  opportunity  to  enjoy  the  run  along  the  bank  of  the 
beautiful  Ottawa  on  the  Hull  electric  line. 
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OTTAWA  CAR  lO.MI'A.W. 
A  coiuirii  tliat  has  brought  no  small  measure  of  laiui; 
and  fortune  to  Ottawa  and  Ottawans  is  the  Ottawa  Car 
Company.  Its  extensive  works  are  situated  on  Slater 
street,  south  of  the  Ottawa  Electric  Railway  Company's 
car  sheds  on  Albert  street.  The  company  build  trolley 
cars,  high  grade  waggons,  carriages  and  other  veliules. 
Its  army  waggons  won  favorable  comment  during  the 
South  African  war  when  they  were  used  as  transports  liy 
both  Colonial  troops  and  units  from  tlie  Hritisli  Isles. 
The  concern  was  established  in  1891,  when  it  employed  30 
hands.  Now  it  employs  over  100  men,  and  its  cars  cover 
the  street  railways  of  "Canada   from  St.    John's,    N.B.,     to 


Mr.  a.   E.  Latimer, 

Trainmaster,  Hull  Railway. 
Vancouver,   B.C.       The  weekly  pay  list  is  over  ?l,ooo,   and 
100  cars   a  year   are  turned  out. 

Electricity  is  used  in  the  works  as  an  auxiliary  power 
to  operate  the  heating  and  lighting  systems  after  the 
steam  plant  is  shut  down  for  the  day. 

BELL  TELEPHONE  COMPANY. 
In  the  last  convention  numljer  of  the  Canadian  Electrical 
News,  this  system  was  illustrated  and  described  at  con- 
siderable length.  It  was  modern  in  every  particular  and 
its  equipment  is' extensive  and  elaborate.  The  home  ol 
the  company  is  ou  Queen  street,  near  Elgin,  m  the  busi- 
ness centre.  The  block  is  one  of  the  most  imposing  m 
the  Capital,  being  a  three-storey  solid  brick,  with  sand- 
stone trimmings.  All  lines  entering  the  building  come  m 
in  cables  through  the  basement  from  the  street  under- 
ground system.  These  cables  vary  in  siie,  from  those 
containing  50  pairs  of  wires  to  larger  ones  of  200^  capac- 
ity. At  present  there  are  about  3,000  miles  of  tele,  ho  c 
wires  underground  in  the  city  of  Ottawa.  The  local  man- 
ager is  Mr.  J.  E.  McPherson. 

OTTAWA  BRANCH  G.  N.  'W'.  TELEGRAPH  COMPANY. 
Away   back    in    1847,    when    dots    and    dashes    played    but 
little    part    in    the    business    world,    a    class    of    young    men 
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.Secretnry-Treasurer,  Hull  Electric  Railway, 
met  in  Montreal  to  sludv  telegraphy.  .\11  but  oiic 
class  have  left  the  telegraph  key  forever,  tlic  niilv  sur\iv- 
or,  Mr.  N.  W.  Bethune,  the  superintendent  ol  llie  Great 
North  Western  Telcgrapli  Company,  is  still  in  the  business. 
Every  day  he  is  at  his  office  in  the  .splendid  building  used 
by  the  O.N.W.  Company  as  headquarters  in  Ottawa.  Mr. 
Bethune  is  one  of  the  oldest  Canadian  telegraphers.  When 
he  entered  the  cla.ss  in  1847,  it  was  to  learn  the  dot  and 
dash  system  so  that  he  miglit  lie  ready  to  take  a  position 
with   the   Montreal   Telegraph   Ctmipany,   which     was     then 


Ijuikling  its  lines.  The  class  Wcus  undei  the  tuition  <>(  Mr, 
O.  S.  Woods,  tlie  first  suiieriiiteiideut  of  the  Montreal 
Company,  and  who  may  1)C  considered  the  father  of  the 
telegraph  in  Canada.  Mr.  Bethune  lias  served  in  many 
offices  in  Canada.  He  spent  some  years  of  his  early  Hie 
ill  the  United  States,  and  in  1S85  he  returned  to  the  ser- 
vice of  the  Montreal  Telegraph  Company  as  local  manager 
of  the  Montreal  office.  lie  retained  that  position  until 
1S93,  when  he  was  sent  to  Ottawa  to  prepare  that  office 
for  the  anticipated  removal  of  the  seat  ol  government  to 
Ottawa.  He  took  an  active  share  in  the  erection  of  lines 
throughout  the  Ottawa  valley,  and  he  has  remained  in 
charge  of  the  district  to  the  present   day. 

The  Ottawa  office  of  the  G.N.W.  Company  is  located  in 
a  fine  three-storey  structure  of  Nepean  stone,  faced  with 
cut  Ohio  sandstone,  at  the  northwest  corner  ol  IMelcalfe 
and  Sparks  streets,  in  tiie  best  business  section  ol  the 
city. 

The  operating  room,  which  is  aliout  fifty-tliree  feet  lung, 
is  situated  on  the  third  floor.  It  contains  five  quarter 
tables,  each  liolding  four  sets  of  instruments,  with  tnie 
polar  duplex  and  two  setts  of  repeaters.  Tliere  is  also  a 
range  of  side  tables  with  glass  partitions  dividing  the  dif- 
ferent setts  of  instruments,  some  of  which  are  esi  ecially 
arranged  for  typewriters.  A  prominent  feature  of  this 
room  is  the  main  switch-board  capable  of  accommodating 
fifty  lines  and  furnislied  with  electric  lamp  detectors  which 
give  immediate  warning  of  crossed  or  grounded  lines,  due 
to  lighting  or  other  causes.  In  rear  of  tlie  switch-board 
is  a  small  room  containing  the  storage  looal  liattcrics, 
with  the  dynamo  for  charging  them  and  tlie  neces.sary 
switches.  Immediately  above  tl'is  n  om  is  the  batter/ 
room  containing  the  .storage  batteries  for  working  all  the 
lines    runuint;   out    of    tlie   odice         (if    Lliese    tliure     are     six 


Ml.:.    .\.    W  .    1^1  1111  .M-, 
Superintende'it  Oltaw.T  Branch  C,  N    W,  Te'egr.iph  C omp.iny. 
to   Montreal,    six   to   Torinito,    and   also   a  dozen   way   lines 
running  in  different  directions. 

When  Mr.  Bethune  came  to  Ottawa  there  were  only  sixty 
miles  of  telegraph  wire  leading  from  Ottawa.  In  iqoi 
there  are  nearly  3,000  miles  of  the  G.N.W.  wire  alone. 
In  1893  there  jvas  only  one  sub  office  in  the  district,  now 
there  are  150.  The  staff  in  the  Ottawa  office  numbers  50 
made  up  of  operators,   clerks,   messengers  and  linemen. 

Mr.  Bethune's  district  extends  to  the  Island  of  Mont- 
ital  on  the  east  and  to  Kingston  on  the  west,  to  Desert 
in  the  upper  Gatineau  and  up  the  Ottawa  river  to  Matta- 
wa. 

Tliere  are  many  "old  telegraphers' '  in  Ottawa,  through- 
out Canada  and  "the  United  States  who  have  learned  the 
business  under  Mr.  Bethune,  and  they  have  none  but  the 
pleasantest  recollections  of  the  veteran  chief.  Time  has 
dealt  kindly  with  Mr.  Bethune,  and  although  he  has  reach- 
ed a  time  in  his  life  when  nio.st  men  retire  from  active 
business,  he  sticks  to  work  and  would  pass  easily  for  a 
man  in  the  fifties.  The  photo  of  Mr.  Bethune,  whith  ap- 
pears in  this  issue,  although  taken  some  years  ago,  repre- 
sents the  veteran  as  he  is  to-day — probably  the  oldest  Ca- 
nadian telegra]ilier  in  the  business.  Mr.  Bethune  was  ■ 
superintendent   when   he  was  twenty-one  years   o 

C.   P.   P.  TELEGRAPH   COMPANY. 

Ottawa  has  the  honor  of  being  the  first  place  in  Canada 
where  a  storage  battery  has  lieen  installed  for  telegrapli 
jiurposes.  This  plant  was  put  in  oiierati<m  by  the  C.l'.K. 
Telegraph  Company,  in  1896,  and  gave  such  general  satis- 
faction that  .storage  batteries  have  since  been  installed  in 
St.  John,  N.B.,  Winnipeg,  "Vancouver,  B.C.,  and  el.sc- 
where. 

The  line  was  opened  for  business  in  the  fall  of  iSyfS, 
and    the    service   has   been    so   sati.sfactory   to    the    general 
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public  that  the  business  has  increased  largely  each  m 
making  additional  wires  necessary.  Many  ot  these  wires 
are  worked  duplex  and  ciuadruple.  There  are  2S  wires 
radiating  from  Ottawa.  Three  of  these  are  worked  to 
Montreal  and  Toronto  on  the  quad  system,  by  which  lour 
operators  can  work  on  one  wire  simultaneously.  There 
are  branch  offices  in  Ottawa  at  several  points  besides  tl:i 
main  office  on  the  comer  of  Elgin  and  Sparks  streets. 

THE   EDDY  ESTAf?LISHMEXT. 

Eddy's  matches  and  woodenware  have  made  Hull  fam- 
ous in  thousands  of  households.  The  establishments  are 
situated  on  the  Quebec  side  of  the  Ottawa  river,  at  the 
terminus  of  the  Ottawa  Electric  Kailway  beyond  the 
Chaudiere. 

The  electrical  equipments  of  the  Eddy  establishment  is 
board,  supplied  the  Electrical  Concstruction  Ccjmpany.,  <  f 
a  unique  and  interesting  one.  Electrical  energy  is  used 
for  lighting,  manufacturing  and  welding  purposes,  three 
distinct  plants  being  in  operation.  Part  of  the  fire-fight- 
ing apparatus  is  also  operated  by  the  same  means. 

The  American  generators,  motors  and  other  electrical 
machinery  imported,  were  sui)plied  and  installed  bv 
Ahearn  &  Soper  of  Ottawa.  A  detailed  description  of 
the  electrical  equipment  of  this  establishment  was  ar- 
ranged for  but  lack  of  space  prevents  its  publication, 

J.  U.  BOOTHS  INDUSTRIES. 

No  visitor  to  the  convention  should  miss  a  view  of  Jlr. 
J.  R.  Booth's  large  lumber  mill  and  extensive  yards, 
The  former  and  part  of  the  latter  are  situated  on  JJridge 
street,  at  the  Chaudiere.  Electricity  plays  an  important 
part  in  this  industry.  In  the  power  house  at  the  rear  of 
the  saw  mill,  are  two  150  k,w,  generators,  4,400  volts, 
utilized  for  the  transmission  of  power  to  the  Canada  At- 
lantic Railway  car  chops  four  miles  distant.  This  is 
known  as  the  three-phase  system.  All  the  parts  were  in- 
stalled    by   the     Canadian   General   Electric    Company,     ol 
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Peterborough,  Situated  at  these  shops  are  three  loci 
k,w,  synchronous  motors,  one  at  the  car  shops  and  two 
at  the  inachine  shops.  By  this  system  the  lighting  ol 
the  shops  is  also  accomplished,  there  being  installed  1,000 
incandescent  and  several   long  burning  arc   lights. 

The  saw  mill  and  adjacent  buildin.gs  at  the  Chaudiere 
are  lighted  from  five  T.  H,  arc  machines.  There  are  r4o 
arc  lamps  and  600  incandescent  lights.  The  work-shop 
nearby  is  also  run   from  a  25  h,p.   motor,   operated     from 


the  mill  plant.       In-  the  power  house  are   three   kinds     of 
wheels,    the   New   American,    Lelfel   and   Sampson. 

A  factor  in  the  Booth  electrical  system  worthy  of  more 
than  a  passing  note  is  one  of  the  Tliomscm  &  Houston 
arc  machines,   which  operates  .'^.s   li.dUs.       It   was  installed 


Mr.  G.  F.  Macdonald.  Ciiy  Elect r 

over  20  years  ago  by  Mr,   Fred  Thomson,  i 
is   to-day   doing  effective  and  Useful   work. 


Montreal,    and 


FIRE  PROTECTION  EQUIPMENT 

Ottawa's  electric  fire  alarm  system  is  in  charge  of  Mr 
George  F,  Macdonald,  who  has  his  office  and  work-shop 
in  the  city  hall.  The  city  is  served  by  100  boxes  con- 
nected withthe  central  office  and  fire  stations,  liy  covered 
\virc,   of  which  there  is  60  miles. 

Superintendent  Macdonald  has  kept  step  in  the  march  o! 
progress,  and  to-day,  although  the  amount  of  cnilside  wire 
has  been  increased  1,000  per  cent.,  the  system  is  operated 
with  75  per  cent,  less  trouble  than  it  was  at  the  begin- 
ning. 

Ottawa's  fire  department  is  the  pride  of  the  Capital. 
The  head  of  the  department  is  Chief  Provost,  a  fire  fight- 
er of  18  years  experience,  who,  previous  to  assuming  con- 
trol in  Ottawa,  -was  connected  with  the  Montreal  bri- 
gade. He  has  two  deputy  chiefs  and  51  men.  There  are 
in  the  city  nine  well  arranged  attractive  looking  stations. 
The  fire  fighting  appliances  include  a  I,afranc  steamer  and 
a  Waterous  steamer  recently  purchased.  There  are  also 
two  aerial  trucks,  one  in  active  service,  besides  nine  hose 
waggons  and  two  Seagrave  hook  and  ladder  trucks,  the 
Hrst  adopted  in  Canada.  Electricity  plavs  an  imiiortanl 
part   in   the  operations  of   the  brigade. 


NIGHT  LAMPS. 

For  some  time  the  Canadian  General  bileclric  Ci  miiany 
have  had  on  the  market  a  night  lamp  which  removes  the 
objection  to  the  incandescent  lamp  that  it  cannot  be 
turned  down  or  dimmed.  ■  By  a  simple  movement  of  the 
milled  screw,  provided  on  this  lamp,  and  shijwn  in  the 
.•ccompanving  illustration,  the  candle  power  is  changed 
Irom   16  to   I.       The  device  is  economical  as  well  as  simple 


C.  G.  h.  Night  L  wv 

since  the  current  consumed  is  reduced  with  the  candle 
]iower  to  a  negligible  amount.  This  feature  will  appeal 
ta  consumers  who  find  it  necessary  to  keep  lights  burn- 
ing all  night.  The  Canadian  General  Electric  Company 
advise  us  "that  the  lamp  has  been  found  to  be  hi^rhly  sat- 
isfactory. Other  advanta"es  claiii'ed  f  ir  it  are  that  it 
fits  any  standard  .socket  like  an  ordinary  lamp,  may  le 
moved  (rom  one  socket  to  another,  abd  used  with  any  kind 
of  a  shade  or  reflector,  and  that  one  socket  is  ayailab'e 
for  giving  lights  of  two  different  intensities. 
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THE  NERNSr  LAMP  AT  THE  PAN-AMERiCAN 
EXPOSITION. 

•,lly   a   CL.rre.p>..r..lont  ) 

Probably  t-Iie  most  interesting  of  tlie  many  features  ol 
the  Pan-American  Exiositu.n  on  Dedication  Day,  Monday, 
May  -^oth,  was  tlie  illumination  of  the  central  portion  ol 
the  Electricity  ISuilding  bv  iiuans  of  Nernst  lamps— the 
lirst  lublic  exhibition  of  Nernst  lamps  in  America.  When 
these  lamps  were  turned  on  it  was  as  if  daylight  were 
shining  from  the  interior  of  the  dome  of  the  Electricity 
Building,  and  the  arc  lamps  which  up  to  this  time  appear- 
ed to  light  the  building  thoroughly  were  outshone  com 
pletclv  by  the  brilliancv  and  numbers  ol  the  Nernst  lamps. 
The  Nernst  lamp  is  famous  for  its  efliciency,  and  those  in 
charge  of  the  display  at  Bullalo  stated  that  the  lamps  lhc> 
were  exhibiting  were  rated  at  1.5  watts  i)er  candle,  or 
more  than  twice  as  ellicient  as  the  ordinary  incandescent 
lamp.  As  is  well  known,  the  glower  in  the  Nernst  lamp 
is  made  of  rare  earths  which  are  non-conductors  until 
heated,  and  consequently  the  glower  will  not  carry  current 
until  its  temperature'  is  raised  by  the  application  of  a 
torch   or   similar   apparatus.       A   relercnce   to   the   diagram 
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will  give  an  idea  of  how  this  arrangement  is  carried  out 
at  liuUalo,  and  it  also  shows  a  device  for  coutrolfing  the 
amount  of  current  passing  through  the  glower  and  the 
consequent  brilliancy  of  the  lami- . 

G— glower  which  becomes  a  conductor  when  its  temper- 
ature  is  raised  sufficiently. 

H— heater  of  German  silver  supported  by  an  asbest<is 
plaster  case. 

R— regulator  made   of   iron   wire  enclosed   in  gfass   tulje. 

C— coil  for  operating  a  mature  which  controls  switch  in 
heater  circuit. 

S — switch. 

The  lamps  arc  operated  on  a  220  volt  circuit  ;  when 
thev  art  turned  on  current  flows  through  the  heater  cir- 
cuit and  its  switch,  which  is  closed  by  gravity.  As  soon 
as  the  temperature  of  the  glower  begins  to  rise,  'its  con- 
ductivity increases  and  current  flows  through  it  and  its 
regulator  R,  as  well  as  through  the  coil  C,  which  latter 
is  so  arranged  that  when  the  current  reaches  a  predeter- 
mined amount  it  lifts  the  armature  which  opens  the  switch 
S,  thus  cutting  off  the  heater  circuit  and  allowing  the 
current  to  flow  i,.;.  .,,  ..  ^  .  ..,-v.cr  circuit  only.  Th« 
amount  of  current  in  the  glower  circuit  remains  constant 
under  wide  variations  of  pressure  ;  the  iron  wire  regula- 
tor's resistance  ino^reases  so  rapidly  with  an  increase  oi 
current  that  it  actually  prevents  the  current  from  vary- 
ing except  within  the  narrowest  margins. 

Tflie  lamps  are  made  in  various  sizes,  those  of  high 
candle  power  being  made  up  of  a  nuinljer  of  glo\yers  in 
parallel,  each  glower  being  supplied  with  automatic  heat- 
ing and  regulating  devices.  The  glowers  ai^peared  to  be 
about  an  inch  and  three-quarters  long  and  one-eighth  of 
an  inch  in  diameter.  The  Westinghouse  Company  occui)y 
the  central  portion  of  the  Electricity  Building,  and  they 
will  use  Nernst  lamps  exclusively  during  the  Exposition, 
supplied  with  current  from  their  own  piant.  On  Dedica- 
tion Day  the  Exposition  authorities  courteously  supplied 
them  with  current,  as  their  own  apparatus  was  not  ready. 
Mr,  A.  .7.  Wurtz,  of  I.ightning  Arrester  lame,  has  develoi- 
ed  the  lamp  described,  and  he  has  been  assisted  by  Mr. 
Bert  Fleming,  formerly  ol  Ottawa,  who  graciously  de- 
scribed the  workings  of  the  lamp  to  a  party  of  Canadians 
who  visited  the  Exposition  after  the  recent  convention  of 
the  National  Electric  I/ight  Association. 


THE  SaYER  electric  COMPANY. 

Prominent  among  electrical  contractors  and  dealers  in 
apparatus  and  supplies  is  the  Saycr  Electric  Company, 
situated  at  60  and  62  Victoria  Square,  Montreal,  Que. 
This  firm  was  establ  shed  in  )Sy6,  E.  W.  Sayer  being  ap- 
pointed manager.  Mr.  Sayer  is  a  young  man,  25  )ears 
of  age,  who  has  had  a  wide  experience  in  electrical  mat- 
ters, having  been  associated  for  four  ye.irs  with  T.  \V. 
Ness,    and   sulisequently   for   two   years   with    the    Montreal 


The  La  Patrie  Publishing  Company,  !\Ionireal,  Oue., 
have  recently  installed  a  200  light  dynamo,  also  switch- 
board, supplied  by  the  Electrical  Construction  Company  ol 
London,  Limited.  The  I, a  Patrie  Compi^iv  had  shortly 
before  this  in.stalled  aiiotlier  dynamo,  made  by  the  same 
company. 

The  Electrical  Construction  Company,  of  L'  nd.  n,  Liin,  1 
cd,      have     reccntlv   completed      the     foUovv^ing   conti  acts 
Three   dynamos   for    .Tolin   Starr,    Son    &    Co.,    ll.ilifux,    X 
S.  ;    five   dynamos   for   Rennett   &   Wright,   Toronto  ;    tlirie 
dynamos  for  Darling  Bros.,    Montreal  ;    too   light    dynamo 
for  H.   Shaw,  St.   Catharine.*;  ;   one  5  h.p.   dynamo  lor  Geo. 
A.   McGowan,    Kingston  ;   one   motor   lor   the  Thorold   Pul| 
Company  ;  two  motors  for  L.  Allcocks,   Sault  .Stiv  Ma:;e 
three   motors   for   Stuart,    .Arbuthnot   Machinery   Company, 
Winnipeg  ;      tw-o     motors     for  the   Ivb-ctnc   !;ci)air  &   Con- 
tracting Company,   Montreal. 


p'lectric  Company.  The  firm  carries  in  stock  all  the  most 
modern  appliances  known  to  the  trade,  and  make  a  spec- 
ialty of  installing  private  power  plants  for  arc  and  in- 
candescent lighting,  warehouse  telephones,  also  doctor's 
and  dentists'  electrical  specialties,  which,  wherever  in- 
stalled and  used,  have  given  satisfaction.  Tl.e  firm  has 
uccntly  installed  plants  in  a  large  number  of  the  prom- 
inent business  establishments  of  Montreal,  among  them 
being  .Tas.  Shearer  Company,  lumber  merchants  :  Cana- 
dian" Rubber  Company,  Canada  Paint  Company.  Reinhardt 
I'v  Comininv,  brewers  ;  and  the  Laing  Manufacturing  Com- 
panv,    St.    Henri. 


THOMAS  A.  FARRELL. 

Prominent  among  the  young  .uid  favoraldy  known  11, en 
in  the  electrical  business  is  Mr.  7hv)m.is  A.  Farrell,  who 
is  located  at  62  Victoria  Scuare,  Montnal.  V.v.  Karrc)! 
was  associated  with  the  well  known  firm  of  li.  E.  T 
Pringle,  where  his  genial  i^r.^onality  md  up-to-date  busi- 
ness "methods  gained  for  him  general  esteem.  Some  time 
ago  he  decided  to  take  up  business  on  liis  own  account, 
and  the  success  which  he  has  ^incc  met  with  has  fjIP- 
justified  the  wisdom  of  this  step.  In  tlie  short  time  he 
lias  been  in  business  he  has  built  n.i  a  largi>  connection 
having  filled  orders  from  almost  every  part  of  the  coun- 
try. Pie  has  several  agencies,  the  !ar.i,''est  being  the  soie 
agency  for  the  Electrical  Construcri.iii  Com]iany,  of  Lou- 
don, bnt.,  with  yvhom  he  is  doing  a  i.irge  and  increasing 
business,  his  territory  cmb'.-i-ing  the  Piovince  of  tjuebec 
and  Ontario,  as  far  west  as  Kinjjsron  and  north  ■'j'Tougli 
the  Ottawa  valley.  He  is  also  the  t'anadian  r-prcscita- 
tivc   for  the  Warren   Company,   Chicago,    U.S. 


Mr.  Thos.  A.  P'arrcll  has  recently  installed  a  marble 
switch-board  1n  .Tolm  P.  Black  &  Company's  new  idant, 
Montreal,   Que. 

As  a  result  of  the  recent  call  for  tenders  for  the  new- 
electric  light  plant  for  the  town  ol  Blenheim.  Out.,  the 
Electrical  Construction  Company,  of  l.ondou.  Limited, 
have  secured  the  complete  contract  for  wiring,  both  street 
and  hou.se,  sujijily  of  switch-board,  (i.,nsiormers,  and  all 
other   supplies   needed. 

Messrs.  Babcock  &  Wilcox,  I/imited,  whose  advertise- 
ment appears  in  this  number,  w-ill  be  pleased  to  send  free 
to  any  of  our  .sub.scribers  a  copy  of  their  valuable  treatise 
eutielcd  "Steam."  The  company  are  prepared  to  give 
estimates   for  complete   Ixiiler   house   plants. 

The  M<->ntmagny  I,ight  it  Pulp  Company.,  IMontmagny, 
P.Q.,  who  are  now  running  their  works  by  water  power, 
are  installing  a  steam  plant  for  use  during  the  dry  sum 
mer  seasons.  It  will  consist  of  a  200  horse  power  Kc'b.b- 
.Aniistrong  engine  and  two  100  horse  power  !\Iuniford  boil- 
ers, to  be  supplied  by  the  Robb-Armstrong  Engineering 
Company. 

Mr.  William  ,S.  Aldrich,  who  has  been  connected  witli 
tile  teaching  staff  of  the  Engineering  Department  of  Illin- 
ois University,  at  Urbana,  111.,  has  decided  to  open  an 
office  in  Toronto  as  consulting  electrical  engineer.  Mr. 
Aldrich  has  associated  him.self  with  Mr.  Cecil  B.  Smith, 
C.E.,  who  has  for  several  years  been  connected  with  the 
City  Engineer's  Department  "in  Toronto  and  who  will  make 
a   specialty  of  municipal   engineering  work. 
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THE  C  H.  MORTIMER  PUBLISHING  CO'Y 

of  Toronto,  Limited, 

Head  Office  :  Confederation  Life  Building, 

Corner  Yonge  and  Richmond  Streets, 
TORQ3>J"TO,  -  -  Cj^ISr.A.I3.A.. 

Telephone  Main  2362. 

Branch  Office  :  Imperial  Building,  Montreal. 

Bell  Telephone  229q. 

In  this  number  will  be  found  the  programme 
TheC.E.A.  of  the  annual  convention  of  the  Association, 
which  will  open  in  Ottawa  on  the  19th  inst.  It 
will  be  seen  that  excellent  provision  has  been  made  for  the 
instruction  and  enjo>ment  of  those  who  may  participate. 
In  the  pages  of  this  issue  will  also  be  found  descriptions 
and  numerous  illustrations  of  the  electrical  and  many  other 
features  of  interest  which  the  Capital  has  to  ofTer  for  the 
pleasure  and  instruction  of  the  stranger  within  her  gates. 
The  citizens  of  Ottawa  are  noted  for  their  open-handed 
hospitality  no  less  than  for  their  business  enterprise,  and 
everybody  who  attends  the  coming  .convention  will  receive 
a  cordial  welcome.  If  the  attendance  should  prove  worthy 
of  the  occasion,  as  we  earnestly  hope  it  may,  the  meeting 
at  Ottawa  this  year  should  be  the  most  successful  in  the 
history  of  the  Association. 


The  Hernst 
Lamp 


We  are  indebted  to  a  correspondent  whci 
recently  visited  Buffalo  for  the  particulars  and" 
diagram  printed  in  this  number  of  the  Nernst 
lamps  that  are  being  used  to  illuminate  the  Electric  Tower 
at  the  Pan-American  E.\hibition.  He  speaks  highly  of  the 
illuminating  power  of  these  lamps.  Regarding  their  adapt- 
ability for  commercial  lighting,  under  ordinary  conditions, 
our  correspondent  says:  "  Tliere  is  undoubtedly  a  great 
future  in  store  for  the  Nernst  lamp,  particularly  as  applied 
to  the  illumination  of  large  interiors,  such  as  departmental 
stores,  public  halls,  etc.  Its  efficiency  will  make  it  a  boon 
to  both  the  central  station  and  the  consumer,  and  its  beau- 
tiful color — nearly  approaching  daylight — places  it  in  the 
foremost  rank  of  illuminants.  The  question  on  every  elec- 
tric light  man's  lips  at  Bufifalo  was,  '  When  will  you  be  in 
a   position    to    supply    us?'  " 


Meter 
Inspection* 


At  the  recent  session  of  the  Dominion 
Parliament,  an  amendment  was  made  to  the 
Electric  Light  Inspection  Act.  It  provides 
that  no  meter,  after  it  has  been  fixed  for  use,  shall  be  veri- 
fied or  tested  by  any  person  excepting  the  Government 
inspector.  In  the  event  of  an  inspected  meter  being  found 
on  re-inspection  to  vary  from  the  standard,  the  user  is  only 
to  be  entitled  to  the  gain  which  has  taken  place  during  the 
three  months  immediately  prior  to  such  re-inspection.  It 
also  provides  that  no  meter  shall  be  stamped  whicli  is  found 
by  the  inspector  to  register  quantitie.^  varying  from  'h" 
legal  standard  unit  of  electricity  more  than  three  per  cent. 
in  favor  of  either  the  seller  or  consumer.  If  the  meter  is 
found  correct,  the  fee,  fifty  cents,  is  to  be  paid  by  the  con 
sumer;  if  incorrect,  by  the  electric  light  company.  A 
clause  of  the  amendment  further  provides  that  every  person 
except  the  inspector  who  verifies  or  tests  any  meter  after  it 
has  been  fixed  for  use  is  rendered  liable  to  a  penalty  '•( 
%25  for  every  meter  verified  or  so  tested.  The  Govcrnor- 
General-in-Council  is  given  power  to  establish  regulatio'is 
for  the  testing  of  electric  light  lamps,  or  to  determine  what 
style  of  meter  shall  be  used  to  measure  the  quantity  of 
electric  energy  supplied.  Tlie  Gas  Inspection  Act  was 
amended    in    like    manner. 


PERSONAL. 

Mr.  E.  F.  Valiquct  of  Marlbank,  Ont.,  has  recentlv  been 
appointed  ea.stern  representative  for  the  Do'ltre  Manuliic- 
luring  Company,  Toronto,  with  headquarters  in  Montreal. 

Mr.  R.  F.  Morkill,  formerly  01  t^h.-rbfioke,  has  been  iip- 
pointed  superintendent  of  the  St.  John's  Street  Railvvav 
System  at  St.  John's,  NewfonndlaMd,  which  svsicm  is 
owned   by  Mr.   R.    G.    Reid.       ]\Ir.   M'.rkill   has  recently  in- 


stalled C.  G.  E.  Series  Alternating  Enclosed  Arc  Sysloir.. 
75  light  special  transformer,  and  is  now  engaged  in 
changing  the  old  ones. 

Mr.  W.  Wallace,  A.M.I.C.E.,  M.I.N. A.,  representing 
iMessrs.  John  Brown  &  Co.,  Limited,  Atlas  Steel  Works. 
Sheffield,  is  at  present  on  a  visit  10  ihe  I  nit.'d  States  and 
Canada  for  the  purpose  of  introdacng  111  these  markets 
certain  lines  of  goods  for  which  lliere  is  i>e)ie.'ed  to  lie  a 
demand.  Mr.  Wallace  was  fornnaly  a  iesidi:ut  <  f  Hamil- 
ton, having  been  associated  with  bite  Mr.  .1.  II.  LilKy, 
and  also  with  the  development  of  the  water  works  hys- 
tem  of  that  city,  and  is  conseqiiently  familiar  with  tlu- 
conditions  in  this  country. 

Mr.  J.  G.  Bain,  traveller  for  the  .Atlantic  Refining  Com- 
pany, Toronto,  accompanied  by  Mrs.  Bain,  will  sail  from 
Montreal  about  the  middle  of  June  for  the  British  Isles, 
where  they  will  spend  a  couple  of  months.  ."\ir.  Bain  s 
health  has  of  late  been  somewhat  impaired,  hence  his  de- 
cision to  take  a  well-earned  vacation.  Mrs.  Bain  is  a.i 
accomplished  vocalist  and  her  Scotch  songs  will  doubtless 
be  appreciated  in  "The  Land  of  the  Heather."  We  wish 
them  boll  voyage. 


NATlOiNrvL  lu^m^  1  KiC  1-iOn  1   AioOClATTOiN. 

-vuuul  jju  persons  were  in  ancnuance  at  tne  iwcuij- 
luurui  Luinciiuuii  oi  inc  i\tiiiOnai  i^.ccinc  Liguc  .n.a5u^ia- 
iion,  uuicu  ujjciicu  111  iNiagaia  x-a.is,  i>.x.,  uu  iviuj-  .iist. 
in^  IJU...■.;^.■^.:.  pi  i.ceei.mgs  Were  01  an  luieresung  cnaracier, 
i^ui  uicjc  vveie  >  cry  itw  ceUioils  01  eiccuicai  apparatus,  uue 
to  iiic   c.osc  proxiuiuy  oi  iiic  ran-.-Yinencan   r,xposition. 

fonowmg  tlie  aauress  01  fresmtnt  t^ahoon,  a  paper  was 
reau  Dy  C  VV.  Kice  01  JNew  i  oriv,  on  "  llie  transmission 
01  Current  at  Hign  fotentia,  111  i\ew  York  City,  '  in  tUe 
a.scussion  01  which  a  piuinuicnt  part  was  talcen  Dy  freu- 
cr,c  i\icnois  01  iorcnto.  ri.n  intcicsung  paper  on  '  1  nc 
Jr'raccicai  biae  of  the  Xncanaesccm  i^anip  \,a»  reau  by  mi-. 
t.  W.  VViiicox,  of  the  General  t^iectnc  Coiiipaiiy.  it  cou- 
taineu  many  suggestions  01  vame  to  central  station  man- 
agers. A  lealure  of  the  paper  was  that  Mr.  Vviucox  advo- 
catea  free  lamp  renewals  as  tne  key  to  tlie  mcanaesceni- 
iiglUing  system,  ana  assenea  tnat  the  lamps  shouia  be  pen- 
ocucaiiy  replaced  at  regu.ar  mtervais.  i^.  K.  Wallace,  ut 
VVoburn,  Mass.,  subnutteu  a  paper  on  'the  foresee  Sys- 
tem of  Charging,  '  the  discussion  on  whicn  was  openea  Dy 
Edwaro  biaue  01  Quebec.  A  number  ot  other  vaiuabie 
technical    papers    were    presentea    ana    discussed. 

In  the  absence  of  Dr.  Louis'  Bell,  James  I.  Ayer  read 
the  report  of  the  committee  on  the  standard  candie  power 
of  incandescent  lamps.  It  was  stated  that  owing  to  changes 
in  the  shape  ot  filaments,  it  was  found  advisable  to  taKe  no 
further  steps  this  year  towards  the  standardization  of  lamps, 
'the  numerous  changes  were  referred  to  in  the  report, 
which  was  referred  to  the  executive  committee,  with  power 
to  act. 

An  interesting  report  was  presented  by  the  committee 
appointed  to  investigate  the  photometric  value  ot  arc  lamps, 
'the  report  stated  what  had  been  accomplished  during  tbe 
year,  and  dealt  chiefly  with  the  life  and  efficiency  of  com- 
mercial brands  of  enclosed  arc  lamps.  Five  well-known 
brands  of  carbons  were  tested,  three  of  these  being  oi 
American  and  two  of  European  manufacture.  It  was  shown 
that  four  of  the  five  brands  gave  approximately  the  same 
iuniinous  intensity  after  seventy-five  hours'  burning,  and 
that  nearly  all  the  carbons  showed  a  better  performance 
after   burning    for   several    hours    than   at    first. 

The  election  of  ofticers  resulted  in  bringing  distinction 
to  a  Canadian  central  station  manager,  Charles  B.  Hunf,  of 
London,  Ont.,  being  chosen  as  second  vice-president  of  ulie 
association.  Honor  was  likewise  done  to  another  Cana- 
dian, in  the  preson  of  Frederic  Nichols,  vice-president  and 
managing  director  of  the  Canadian  General  Electric  Co.n- 
paiiy,  upon  whom  was  conferred  an  honorary  membership. 
Mr.  Nichols  is  a  past  president  ot  the  association,  and  dur- 
ing his  term  ot  office  gave  the  best  of  attention  to  the 
business  of  the  association.  It  is  understood  that  this  i^ 
the  second  instance  only  in  which  an  honorary  member- 
ship has  been  given  by  the  association,  and  it  will  doubtless 
be  a  source  of  congratulation  that  this  distinction  has  fallen 
to  Mr.  Nichols,  by  whom  it  is  well  deserved.    - 

The  Canadians  present  at  the  convention  include  I: 
Frederic  Nichols,  manager  Canadian  General  Electric  Com- 
pany, Toronto;  R.  B.  Hamilton  and  G.  A.  Powell,  Packard 
Electric  Company,  St.  Catharines:  C.  B.  Hunt.  London 
Electric  Company;  R.  S.  Kelsch,  Lachine  Rapids  Hydraulic 
and  Land  Company,  Montreal;  Edward  Slade,  Jacques  Car- 
tier  Water  Power  Company,  Quebec;  E.  D.  McCormick 
and  H.  G.  Nichols.  Canadian  General  Electric  Company, 
Toronto;  John  Murphy,  Ottawa  Electric  Company,  Ot- 
tawa; George  H.  Olney,  2nd,  Eugene  F.  Philips  Electric 
Company,  Montreal;  E.  F.  Seixas,  Niagara,  St.  Catharines 
and  Toronto   Railway   Company. 
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THE  EXPANSION  OF  STEAMr 

One  of  the  most  interesting  prolikms  connected  with  the 
study  of  the  steam  engine  is  that  of  the  laws  governing 
the  expansion  of  steam  and  their  results  as  affecting  the 
economy  and  efficiency  of  the  modern  steam  engine. 

Almost  the  first  application  of  steam  as  a  mctue  pow- 
er was  in  the  pumping  of  %vater  from  mines.  The  en- 
dues used  for  this  purpose  consisted  of  a  vertical  cylinder 
fitted  with  an  air  tight  piston,  and  having  its  upper  end 
open  to  the  atmosphere.  The  piston  was  connected  to 
one  end  of  a  walking  beam,  to  the  other  end  of  which 
was  attached  the  rods  connecting  it  to  the  pump  at  the 
bottom  of  the  mine,  the  weight  of  the  plunger  and  con- 
flections  being  sufficient,  when  not  in  use,  to  draw  the 
piston  to  the  top  of  the  tvlinder.  Steam  was  admitted 
below  the  piston  at  very  little  alove  atmospheric  pres- 
sure, just  sufficient  to  e.xpel  the  air.  When  this  was  done 
and  the  cvlindcr  filled  with  steam,  the  adinission  valve 
was  closed  and  a  jet  of  cold  water  \vas  sprayed  into  the 
cylinder,  condensing  the  steam  and  forming  a  vacuum  be- 
fDW  the  piston,  when  the  pressure  of  the  atmosphere  0:1 
(he  upper  side  of  the  piston  forced  it  down,  raising  the 
other  end  of  the  beam,  and  the  plunger  of  the  pump  with 
it,  thus  lifting  the  water.  When  the  piston  had  descend- 
ed as  far  as  it  would  go,  steam  was  again  admitted  to 
Jie  cvlinder,  destroying  the  vacuum,  ■when  the  weight  o. 
the  piir.fer  and  connections  raised  the  piston  to  the  top 
of  the  cvlinder  again,  ready  to  repeat  the  operation. 

As  vou  will  see,  the  pressure  of  the  steam  played  a  very 
unimportant  part  in  this  engine,  1  eing  only  used  to  count- 
eract the  atmospheric  pressure.  It  was  found  that  the 
loss  of  time  and  heat  required  in  the  alternate  heating  and 
cooling  of  the  cylinder  walls  made  this  a  slow  and  ex- 
pensive method,  and  this  suggested  the  use  of  a  serarate 
vessel  for  condensing  the  steam,  which  was  called  a  con- 
denser. Gradually,  too,  the  pressure  of  the  steam  was 
increased  and  taken  advantage  of  to  assist  the  atmospher- 
ic I  ressure  ;  but  for  a  long  time  the  highest  pressure  used 
R-as  about  6  or  7  pounds  per  square  inch  above  tl  e  atmos- 
phere. 

As  the  phenomenon  of  heat  and  the  laws  governing  the 
expansion  of  steam  became  better  understood,  the  advant- 
ages of  using  still  higher  pressures  and  using  the  steam 
expansively  became  apparent,  until  to-day  we  have  en- 
gines using  steam  of  300  pounds  pressure,  and  expanding 
it  to   15  or  20  times  its  original   volume. 

To  illustrate  the  expansion  power  of  steam  I  cannot  do 
better  than  to  quote  from  D.  K.  Clarke's  excellent  -svork 
on  the  stean/  engine. 

"Let  us  assume  a  tall  vertical  cvlinder,  open  at  the 
upper  end  into  which  a  piston  is  inserted  with  a  quantitv 
of  water  at  the  bottom  and  a  fire  applied  below  to  con- 
vert the  water  into  steam.  In  this  case,  the  boiler  and 
engine  are  represented  by  one  vessel  in  which  the  piston 
and  the  water  are  brought  into  direct  contact,  and  inter- 
vening pipes  and  passages  for  the  steam  are  dispensed 
with.  Let  the  cylinder  have  a  diameter  of  about  13  1-2 
inches,  making  one  square  foot  of  sectional  area.  In  the 
bottom  of  this  cylinder  we  will  put  one  pound  of  water, 
equal  to  a  little  less  than  one-fifth  of  an  inch  in  dej  th, 
on  which  the  piston  rests.  Let  a  fire  l>e  lit  underneath 
the  cylinder  to  heat  the  water  and  convert  it  into  steam. 
v4ince  the  upper  end  of  the  cylinder  is  open  to  the  atmo- 
.<phere,  atmospheric  pressure,  equal  to  14.7  11  s.  per  .square 
inch,  acts  upon  the  piston,  amounting  to  2,116.4  pounds 
on  the  square  foot  of  surface  of  the  piston.  The  temper- 
ature of  the  water  under  atmospheric  pressure  will  be 
raised  to  212  degrees  Fah.  before  any  steam  is  generated, 
and  if  the  heat  of  the  fire  b.e  continued  the  temperature 
will  remain  stationarv  at  212  degrees,  but  steam  will  be 
formed  and  disengaged  under  the  piston.  To  simplify 
our  illustration,  we  will  assume  that  the  piston  is  %vith- 
out  \veight  and  frictionless.  As  steam  is  formed,  the 
piston  will  be  raised  -with  its  atmospheric  load  of  2,116.4 
pounds  through  consecutive  stages  until  it  reaches  an  ele- 
vation of  26.36  feet  from  the  bottom  of  the  cvlinder,  when 
the  whole  of  the  pound  of  water  will  have  been  evaporat- 
ed, having  had  a  constant  elasticity  of  14.7  pounds  per 
square  inch  and  a  temperature  of  212  degrees  Fah.  ;  that 
is  to  say,  the  pound  of  water  is  evaporated  into  saturat- 
ed steam  of  atmospheric  pressure  and  occupies  a  volume 
of  26.36  cubic  feet  for  the  sectional  area  of  the  piston, 
being  one  square  foot,  and  the  height  to  which  it  is  raised 
(leing  26.36  feet,  the  capacitv  or  volume  of  the  steam 
equals  1x26.36  equals  26.36  cubic  feet.  The  work  done  bv 
the  steam  on  the  piston  consists  in  having  lifted  a  weight 
of  2T16.4  pounds  through  a  height  of  26.36,  which  express- 
ed in  foot  pounds  is  2116.4x26. 36  equal  55.788  foot 
pounds." 

Such  an  experiment  as  the  one  described  affords  a  vivid 
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conception  of  the  expansivencss  and  hivcc  of  water  when 
converted  into  steam.  A  stratum  of  water  scarcely  one- 
fifth  of  an  inch  in  thickness  lies  at  the  bottom  of  a 
cvlinder  13  1-2  inches  in  diameter.  This  tlnn  disc  o'  water 
IS  converted  by  the  application  of  heat  into  a  column  of 
atmo.spheric  steam  of  1,642  times  its  volume,  and  the 
work  that  has  been  done  in  converting  the  water  into 
steam  is  equal  to  the  lifting  of  27  tons  (  2000  i-ounds 
each)  and  178S  one  foot  high.  As  the  heat  unit  is  equi- 
valent to  772  foot  pounds,  the  value  of  this  performance 
expressed   in   heat   un  ts   converted   into   wurk   is  :  — 

55- 7''^'' 

^^ =  72.  -i  units  of  heat. 

In  the  foregoing  illustration  we  have  assumed  that  the 
piston  was  without  weight  and  frictionless.  Let  us  now 
assume  that  it  (the  piston)  has  a  weight  ec[ual  to  15 
pounds  per  square  inch,  or  2,160  pounds.  This  added  to 
the  atmo.spheric  pressure  would  bring  the  tf^tal  load  on 
the  piston  to  30  pounds  per  square  inch,  or  two  atmo- 
spheres, equal  to  4,320  pounds.  We  will  again  place  one 
pound  of  \vater  in  the  liottom  of  the  cylinder  on  which 
the  piston  rests,  and  lighting  a  fire  under  it  we  will  find 
that  the  temperature  of  the  water  will  rise  to  250.4  de- 
grees Fah.  before  any  steam  is  generated.  If  the  heat  of 
the  fire  be  continued,  the  temperature  will  remain  station- 
ary at  that  point,  but  steam  will  be  formed  and  disen- 
gaged under  the  piston  as  before.  The  piston,  with  its 
total  load  of  4,320  pounds,  will  be  raised  through  success- 
ive stages  until  it  reaches  an  elevation  of  13.46  feet  above 
the  bottom  of  the  cylinder,  when  the  whole  of  the  pound 
of  water  will  have  ijeen  evaporated  into  steam  having  a 
constant  elasticity  of  30  pounds  1  gross  1  per  square 
inch. 

The  external  work  done  will  in  this  case  have  1  een  4,- 
320  pounds  raised  to  a  height  of  13.46  feet,  or  58.147 
foot  pounds,  as  against  55.7.S8  foot  pounds  in  the  first  ex- 
ample. Dividing  58. 147  fool  pounds  by  772,  the  mechani- 
cal equivalent  of  one  heat  unit,  we  have  75.3  heat  units 
converted  into  work  as  against  72.3  H.U.  in  the  first  il- 
lustration. The  water  will  have  expanded  into  ^V)  times 
its  original  volume  against  1,642  times  under  one  atmo- 
sphere of  pressure.  To  make  this  more  clear  I  will  jnu 
it  in  the  form  of  a  tabic  :  — 
Experiment     ^ross      y„,^^^      RelaMve  VoJ^um. 

lb=.  per  sq.  in. 

1  14.7         ;6.36  i6j?  c;;  7^3  -?.^ 

2  30  lj-4'i  S^  ^8.. 47  15  i 

From  this  statement  it  will  be  seen  that  the  volumes 
occupied  by  the  steam  generated  under  increasing  jircssures 
are  reduced  nearly  in  the  inverse  ratio  of  the"  pressures, 
but  not  quite  so  fast,  so  that  as  a  result  the  products  of 
the  pressures  by  the  volumes,  or  the  gross  work  done  by 
the  steam,  i.s-  slightly  increased  with  the  increase  of , pres- 
sure, and  of  course  the  quantity  of  heat  converted  into 
work,  the  gross  work  done  against  two  atmospheres  be- 
ing 4  per  cent,  more  than  that  against  one.  Tlie  total 
heat  expended  in  generating  one  pound  of  steam  is  also 
increased  with  the  pressure,  the  heat  units  required  f  as- 
suming the  water  to  be  supplied  at  212  degrees  Fah. )  to 
convert  one  pnund  of  water  into  steam  at  atmospheric 
pressure  being  965.2,  and  at  two  atmospheres  f  30  pounds 
equals   976.9. 

Having  thus  illustrated  the  expansion  force  of  v.ater 
when  converted  into  steam,  let  us  brief] v  consider  h  .w  it 
affects  the  efficiency  of  the  steam  engine.  For  this  j  ur- 
pose  we  will  assume  a  steam  cvlinder  13  1-2  inches  dia- 
meter and  having  a  stroke  of  4  feet  ;  a  13  1-2  cvlinder 
would  have  an  area  of  ( approximately )  i  square  foot, 
and     the     cylinder     would   have   a   volunie   of  4   cubic   feet. 

For  the  sake  of  simplifying  our  illustration,  we  wi'' 
neglect  clearance,  cylinder  condensation,  etc.  We  will 
assume  that  steam  is  admitted  to  this  cvlinder  at  a  pres- 
sure of  100  pounds.  The  pressure  on  the  piston  would 
then  be  144x100  equals  14,400  pounds.  Let  the  steam  be 
admitted  for  the  full  length  of  the  stroke,  we  would  have 
14,400  pounds  moved  a  distance  of  4  feet,  or  57,foo  foot 
pounds  on  an  expenditure  of  4  cubic  feet  of  steam. 

Let  us  next  take  a  cylinder  of  27  inches  diameter,  or  4 
square  feet  area  of  piston.  This  cylinder  would  also  have 
a  stroke  of  4  feet,  or  a  cubic  capacitv  of  16  cubic  fc  • 
Let  steam  be  admitted  to  this  cvlinder  also  at  ioo  pounds 
pressure  per  square  inch.  But  when  the  piston  has  mov- 
ed a  distance  of  i  foot  from  the  beginning  of  its  stroke 
we  will  close  the  admission  valve,  thus  prevent ing  anv 
more  steam  from  entering  the  cvlinder.  We  have  now 
admitted  4  cubic  feet  of  steam,  the  same  as  in  the  first 
example  :  and  the  pressure  on  the  piston  I  eing  576  inches 
xioo  or  57,600  pounds,  and  the  piston  having'  Inoved  a 
distance  of  1  foot,  the  work  done  is  57,600  f,  ot  pounds, 
or  exactly  the  same  as  in  the  smaller  cvl  nder.  l?ut  we 
still  have  4  cubic  feet  of  .steam  at  its  original  pressure  of 
100  pounds   per  square  inch   imprisoned   behind   the  piston. 
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and  as  the  piston  still  has  three  feel  cf  its  ^lioke  \.<>  i.  111- 
plete,  it  will,  if  the  resistance  be  not  too  yicat,  lontimie 
to  move,  impelled  by  the  pressure  of  the  ste.im  behind  it. 
When  it  has  moved  another  foot,  or  two  leet  in  all,  the 
volume  of  steam  will  have  increased  to  S  cubic  feet  ;  but 
as  the  admission  valve  was  closed  at  the  end  of  the  first 
foot  of  its  stroke,  and  no  more  steam  has  entered  the 
cylinder  after  that,    the  jressure  will   be  reduced. 

The  investigations  of  Boyle  &  Marriotte  into  the  laws 
governing  the  expansion  of  the  gases  show  that,  ]iractic- 
ally  speaking,  the  pressure  decreases  in  an  inverse  ratio 
as  the  volume  increases  ;  so  that  while  we  have  twice  the 
volume  in  this  case,  we  would  have  at  the  end  of  the  sec- 
ond foot  just  one-half  the  pressure,  or  50  poimds  per  square 
inch  impelling  the  piston  forward.  At  the  end  of  the 
third  foot  of  its  stroke,  the  volume  would  have  increased 
three  times,  or  to  12  cubic  feet,  while  the  pressure  would 
have  decreased  to  one-third  the  original  pressure,  or  33  1-3 
pounds  ;  and  at  the  end  of  the  4th  or  last  foot  of  its 
stroke  the  volume  of  steatn  \vould  be  four  times  its  orig- 
inal volume,  or  16  cubic  feet  ■while  the  I'rcssure  \vould 
have  fallen  to  25  pounds  per  square  inch,  or  1-4  the  initial 
pressure,  when  the  exhaust  valve  would  open  and  the 
steam  be  allowed  to  escape.  It  we  calculate  the  average 
pressure  on  the  piston  during  its  whole  stroke,  we  will 
find  that  it  amounts  to  59.6  pounds  per  square  inch.  This 
is  called  the  Mean  Effective  Pressure.  Multiplying  the 
area  of  the  piston,  576  square  inches,  bv  this  pressure,  we 
find  that  it  amounts  to  34,329.6  pounds  moved  a  distance 
of  4  feet,  or  137318.4  foot  pounds.  Thus  the  work  done 
bv  4  cubic  feet  of  steam  in  the  first  cvlinder  without  ex- 
l)ansion  was  37,600  foot  pounds  ;  while  the  work  done  liy 
the  same  quantity  of  steam  in  the  second  cylinder,  will- 
expansions  (or  cutting  off  at  1-4  stroke,  as  it  is  called) 
amounted  to   1373 1 8.4  foot  pounds. 

I  have  already  shown  you  that  the  work  do.ie  by  the  steam  in  the 
second  or  larger  cylinder  up  to  the  point  of  cut  off  was  exactly  the  same 
as  that  dane  in  the  smaller  cylinder  carrying  the  steam  the  full  length 
of  its  stroke,  viz.,  57,600  foot  pounds.  If  we  subtract  this  from  the 
total  work  done  in  the  larger  cylinder,  we  will  find  that  the  wok  done 
by  expansion  equals  137318.4-57600  =  7(718.4  foot  pounds,  or  a  little 
more  than  138  per  cent,  of  the  work  done  previous  to  expansion  ;  or 
for  every  100  pounds  of  work  done  previous  to  expansion  138  pounds 
of  useful  work  is  done  after  steam  is  cut  off  when  cutting  off  at  one- 
quarter  stroke.  If  we  divide  the  work  done  after  cut  off,  or  by  expan- 
sion, by  the  work  done  previous  to  expansion,  we  have  79718  4 -^  57600 
=  1.3S63,  and  this  will  be  found  to  be  the  hyperbolic  log  of  4,  which 
wns  the  number  of  expansions.  As  this  ratio  is  the  same  with  all 
other  pressures  as  well  as  with  100  pounds,  it  is  only  necessary,  when 
wishing  to  find  the  Mean  Effective  Pressure,  to  divide  the  initial  pres- 
sure by  the  number  of  expansions  and  multiply  the  quotient  thus  found 
by  the  hyperbolic  log,  increased  by  I.  Let  me  try  to  explain  this  more 
clearly.  In  the  example  just  given  we  found  that  the  work  done  pre- 
vious to  expansion  being  taken  as  I,  the  work  done  after  expansion 
(with  four  expansions)  was  1.3S63,  which,  as  I  slated,  is  the  hyperbolic 
log.  of  4.  Adding  the  work  done  before  cut  off  to  the  work  done  by 
expansion,  we  have  I -F  1.3863  =  2.3863.  Dividing  100  pounds,  the 
initial  pressure,  by  the  number  of  expansions  4,  we  have  'r  =  2S  pounds, 
and  this  multiplied  by  2.3S63  gives  us  59.6,  which  is  the  M.  E.  P.  of 
100  pounds  cut  off  at  nne-quarter  stroke. 

Another  example  :  What  would  hi  the  mean  effective  pressure  in  a 
cylinder  the  initial  pressure  being  75  pounds  and  the  steam  being  cut 
off  at  one-quarter  stroke.  V  •<('  + 1-3863  =  44.74 -f  =M.  E.  P.  This 
is  the  easiest  and  most  accurate  method  of  finding  the  M.  E.  P.,  the 
only  drawback  being  that  one  cannot  always  have  a  table  of  hyper- 
bolic log.  handy. 

In  the  illustration  which  I  have  given  we  found  that  using  an  initial 
pressure  of  100  pounds  per  squire  inch,  and  cutting  off  the  steam  at 
one-quarter  stroke,  we  had  a  terminal  pressure  of  25  pounds.  The 
question  naturally  suggests  itself,  is  not  this  25  pounds  per  square  inch 
still  capable  of  doing  useful  work,  and  if  so,  why  not  cut  the  steam  off 
at  a  still  earlier  period  and  thus  utilize  the  remaining  pressure  at  the 
termination  of  the  stroke?  It  is  quite  true  that  the  terminal  pressure 
of  25  pounds  is  capable  of  still  doing  more  work,  and  the  steam  could 
be  cut  off  at  one-fifth  stroke  and  have  a  terminal  pressure  of  20  pounds 
( 100 -^  5  =  20),  or  at  one-sixth  stroke  and  have  a  terminal  pressure  of 
16J3  pounds.,  or  at  '4  stroke,  and_have  a  terminal  pressure  of  12^ 
pounds.  But  here  the  question  of  cylinder  condensation  comes 
In.  The  difference  of  temperature  between  the  steam  entering  and 
leaving  the  cylinder,  where  a  great  number  of  expansions  are  made,  is 
o  great  that  the  loss  of  heat  in  reheating  the  cylinder  walls  more  than 
counterbalances  the  benefit  obtained.  It  has  been  found  in  practice 
that  there  is  no  benefit  obtained  by  expanding  the  steam  more  than  6 
times  in  a  single  cylinder.  Where  a  high  pressure  and  a  greater  num- 
ber of  expansions  are  desired,  the  use  for  a  second,  a  third,  and  a 
fourth  cylinder  is  the  only  economical  way  of  accomplishing  this  end, 
as  in  the  case  of  the  compound  triple  expansion  and  quadruple  expan- 
sion engines  ;  the  steam  leaving  the  first  or  high  pressure  cylinder  at 
a  high  terminal  pressure,  and  being  expanded  in  the  succeeding  cylin- 
ders down  to  the  desired  point,  in  which  case  the  variation  in  tempera- 
ture between  the  initial  and  terminal  pressures  is  distributed  between 
the  2,  3,  or  4  cylinders  used,  and  consequently  is  not  so  great  in  any 
one. 

I  have  already  shown  you  that  the  work  done  by  expansion,  as  com- 
pared with  the  work  done  previous  to  expansion,  is  represented  by  the 
hyperbolic  logarithm  of  the  number  of  expansions.  I  will  endeavor  to 
explain  as  simply  as  possible  the  meaning  of  the  term  "hyperbolic  log" 
and  how  it  may  be  used  in  calculating  the  Mean  Effective  Pressure  on 
the  piston.  This  can  best  be  done  by  a  card  (fig.  I),  in  which  the  line 
A  B  represents  the  atmospheric  line  and  also  the  stroke  of  the  piston, 
and  the  vertical  lines  AC,  b  D,  b'  d,  b-  d'  and  B  d=  the  pressure  on 
the  piston,  steam  being  admitted  to  the  cylinder.  The  line  CD  repre- 
sents the  admission  line  at  D,  the  admission  valve  is  closed,  and  as  the 
piston  advances  the  volume  of  steam  in  the  cylinder  increases  and  the 


pressure  decreases  until  when  b  is  reached  the  volume  is  increased  to 
twice  its  original  size  and  the  pressure  has  decreased  to  one-half,  repre- 
sented by  the  vertical  line  b'  d.  If  we  now  draw  the  line  c  d  parallel 
to  A  b'  we  will  find  that  the  area  o(  the  figure  contained  within  the 
lines  A  b'  d  and  c  is  the  same  as  the  area  of  the  figure  contained  be- 
tween the  lines  A  b  I)  C  representing  the  volume  of  steam  before  cut 
off.  When  the  piston  has  advanced  to  three-quarters  of  its  stroke  b", 
the  volume  will  have  incrtased  to  three  times  and  the  pressure  will  have 
fallen  to  one-third  the  initial  pressure,  and  will  be  represented  by  the 
vertical  line  b-  d'.     .■\gain,    we   find    that   the    area  contained  by  the 


\^ 
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lines  A  b'  d'  c'  is  the  same  as  the  area  of  the  figure  A  b  D  C, 
representing  the  work  done  before  cut  off.  When  the  piston  has 
reached  the  end  of  the  stroke  the  volume  of  steam  will  have  increased 
4  times  and  the  pressure  will  have  fallen  to  one-fourth  the  original 
pressure,  represented  by  B  d'.  Connecting  b'  c-  by  a  horizontal  line 
parallel  to  A  B,  we  find  the  area  of  the  parallelogram  A  B  d;  c-  still 
equal  to  the  area  occupied  by  the  steam  previous  to  cut-off.  The 
pressure  at  any  intermediate  point  between  the  point  of  cut-off  and  end 
of  stroke  can  be  determined  in  the  same  manner. 

If  we  now  join  the  points  D  d  d'  and  d-  by  a  curved  line  cutting  all 
these  points,  we  have  what  is  usually  called  the  expansion  line  or  curve. 
Tne  figure  contained  between  this  curved  line  and  the  lines  B  d  D  is 
called  a  Hyperbola.  If  we  carefully  measure  the  area  of  this 
hyperbola,  we  will  find  that  it  is  1.3863  times  the  area  of  the 
parallellogram  A  b  ]D  C,  and  consequently  the  work  done  by  ex- 
pansion is  1.3S63  times  the  work  done  previous  to  cut-off.  As  this 
proportion  is  the  same  in  all  case."  when  steam  is  cut  off  at  one-quarter 
stroke,  no  matter  what  the  initial  pressure  may  be,  we  can  use  it  in  all 
cases  And  this  proportion  is  called  the  Hyperbolic  Log.  of  the  num- 
ber of  expansions.  The  hyperbolic  logarithms  of  numbers  are  computed 
by  multiplying  the  common  logarithm  by  the  constant  multiplier 
2.302585.  In  the  same  manner  as  I  have  described  it  will  be  found 
that  cutting  off  at  one-fifth  stroke,  or  with  five  expansions,  the  hyper- 
bolic log  is  1  6094  equal  the  hyperbolic  log.  of  5,  etc. 

It  must  be  remembered  that  in  the  illustration  which  I  have  given 
the  expansion  curve  is  the  theoretical  curve.  In  actual  practice  it  is 
almost  impossible  to  obtain  such  a  curve  owing  to  the  variation  in  tem- 
perature at  the  different  points  of  the  stroke,  cylinder  condensation  and 
other  causes. 

The  use  of  hyperbolic  logs,  affords  one  of  the  simplest  and  easi.'s' 
methods  of  determining  the  Mean  Effective  Pressure  on  the  piston  of 
an  engine.  In  using  this  method  it  is  necessary  to  first  find  the  number 
of  expansions  ;  this  is  done  by  dividing  the  length  of  the  stroke  by  the 
distance  travelled  by  the  piston  before  cutoff.  Dividing  the  initial 
pressure  by  number  of  expansions  will  give  the  terminal  pressure,  and 
this  multiplied  by  the  hyperbolic  log.  increased  by  i  will  give  M.E.P. 

Example  :  What  would  be  the  Mean  Effective  Pressure  on  the  piston 
of  an  engine,  initial  pressure  being  80  pounds  gauge,  pressure  cut  off  at 
one-quarter  stroke  ?  Cutting  off  at  one-quarter  stroke  would  give  four 
expansions,  and  80  pounds  (initial  pressure)  divided  by  4  equal  20 
pounds  as  the  terminal  pressure.  The  hyperbolic  log.  of  4  equals  1.3863 
which  represents  the  work  done  by  expansion,  and  this  increased  by  i 
(the  work  done  previous  to  cut-off)  equals  2.3^63  ;  multiplying  the 
terminal  pressure,  20  pounds,  by  2. 3863  equals  47.726,  which  would 
be  the  Mean  Effective  Pressure  required. 

In  calculating  the  M.E.P.  of  a  compound  or  triple  expansion  engine 
it  is  only  necessary  to  reduce  the  H.P.  and  intermetliate  cylinder  to 
terms  of  the  L  P.  cylinder  and  proceed  as  if  the  total  expansion  took 
place  in  one  cylinder. 


ONTARIO  ASSOCIATION  STATIONARY  ENGINEERS 

The  yearly  meeting  of  the  Ontario  Association  of  Sta- 
tionary lingmeers  was  held  in  Berlin  on  May  7th,  opening 
at  11.30  a.m.  A  letter  of  regret  was  read  from  the  presi- 
dent, O.  P.  St.  John.  Reading  of  minutes,  reports  of 
officers  and  last  year's  committees,  and  appointment  of  new 
committees  was  accomplished  before  lunch.  The  report  of 
the  registrar,  J.  G.  Bain,  showed  over  1,000  names  on  the 
books.  Upon  re-opening  at  2  p.m.',  the  report  of  the  Com- 
mittee on  the  Good  of  the  Order  was  received  and  fully 
discussed  and  finally  passed.  Their  recommendations  were 
principally  along  the  lines  of  strengthening  the  means  to 
secure  prompt  renewals  of  certificates  each  year.  The 
Legislation  Committee  reported  in  full  the  w-ork  done  for 
license  law  during  the  last  session  of  the  Ontario  Legis- 
lature, stating  to  the  members  that  an  amendment  to  the 
Factories'  Act  had  been  passed  making  it  compulsory  that 
all  boilers  coming  under  the  Act  be  inspected  at  least  once 
a  year,  and  recommending  the  appointment  of  a  committee 
for  the  purpose  of  waiting  upon  the  Government  concern- 
ing tlie  kind  of  inspection  to  be  made,  and  to  assist  in  any 
legitimate  way  in  carrying  out  the  law. 

The  election  of  the  four  members  on  the  Board  resulted 
in  the  re-election  of  Thomas  Elliott  of  Hamilton,  and  A. 
Ames  of  Brantford.  The  new  members  were  Charles 
Moseley  of  Toronto,  and  George  Fowler  of  Toronto.  Tlie 
election  of  officers  resulted  as  follows:  President.  Thomas 
Elliott.  Hamilton;  vice-president.  F.  W.  Donaldson.  To- 
ronto; registrar.  J.  G.  Bain.  113  Yorkville  avenue,  Toronto; 
treasurer.  A.  M.  Wickens,  Toronto. 
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WATER  TUBE  BOILERS  IN  THE 
BRITISH  NAVY. 

The  committee  which  was  appointed  by  the  British 
Admiralty  last  year  to  advise  upon  the  subject  of 
modern  types  of  boilers  for  the  Navy,  have  recently 
issued  an  interim  report  recommending  that  further 
trials  be  made  of  four  different  types  of  water  tube 
boilers,  the  Babcock  &  Wilcox  being  mentioned  first 
on  the  list.      The  committee  advise   that    the    Belle\ille 


engines  of  large  power,  this  tvpe  of  boiler  is  destined 
before  long  to  entirely  supersede  the  Scotch  marine 
boiler,  as  one  ot  its  special  features  is  the  fact  that  it 
can  be  made  for  any  pressure  up  to  500  pounds  per 
square  inch,  and  will  work  satisfactorily  at  this  pressure. 
A  large  number  of  these  boilers  have  already  been  in- 
stalled in  the  Mercantile  Marine,  and  we  understand 
the  Allan  Line  have  several  of  them  on  their 
ships. 


TT" 


Can.adiax  Electric.\l  .AssociationConvention,   1901.  — Groip  Photograph  of  Members  and  Visitors,  on  the 
Steps  of  the  Parliaee.vt  Buildings,  Ottawa. 


boiler  should  be  discarded  for  all  future  ships,    already 
ordered. 

The  Babcock  &  Wilcox  water  tube  boiler  has  been 
tried  for  some  time  in  the  Navy  with  \ery  good  results 
and  the  Admiralty  have  recently  ordered  additional 
Babcock  boilers  for  some  of  the  new  ships  now  build- 
ing. This  type  of  boiler  has  been  in  use  by  the  United 
States  Navy  for  a  number  of  years  with  very  satisfac- 
tory results,  and  all  the  new  cruisers  now  authorized 
by  Congress  are  being  fitted  with  it.  Elaborate  trials 
under  all  conditions  have,  it  is  claimed,  shown  the 
Babcock  marine  boiler  to  be  superior  in  design  and 
construction  to  other  types  of  water  tube  boilers,  and  it 
seems  almost  certain  that  this  will  be  the  boiler  to  be 
adopted  for  naval  purposes  in  future.  There  is  every 
evidence  also  that,  in  view  of  the  ever  increasing  steam 
pressures    required   for  giving  the  best  economy   with 


NOTES. 

.4fter  a  prolonged  discussion  upon  the  tenders  sub- 
mitted for  the  city  lighting  ot  Montreal,  the  council  de- 
cided to  call  for  new  tenders  in  September. 

The  New  York  offices  of  the  Manhattan  General 
Construction  Co.,  manufacturers  of  the  Manhattan  arc 
lamp  have  been  removed  from  11  Broadway  to  120 
Broadway. 

A  new  board  of  directors  has  recently  been  appointed 
by  the  North  Shore  Power  Co.,  Three  Rivers,  P.Q., 
comprising  the  following  gentlemen  :  F.  F.  Farmer, 
Three  Rivers,  F.Q.,  president;  E.  C.  Cresley,  Bruthle- 
boro,  Vt.,  vice-president  ;  J.  B.  Fregeau,  Three  Rivers, 
Que.,  managing  director  ;  E.  Hargrove,  Sherbrooke, 
Que.,  secretary-treasurer  ;  Warren  Curtis,  New  York  ; 
S.  Stevens,  Stanstead,  Que. 
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In  many  respects  the  Convention  held 
Convention  ^^   Ottawa   last   month   was  the  most 

important  meeting  since  the  Associa- 
tion was  organized.  The  attendance  exceeded  that  of 
any  former  meeting,  and  was  thoroughly  representative 
of  the  Provinces  of  Ontario  and  Quebec.  The  papers 
were  of  a  high  order.  They  received  a  careful  hearing 
and  evoked  considerable  discussion,  and  would  no 
doubt  have  elicited  more  but  for  the  exhaustive  manner 
in  which  the  subjects  were  dealt  with  by  the  authors. 


A  wise  step  has  been  taken  in  amending  the  Constitu- 
tion to  provide  for  a  class  of  student  members.  The 
young  men  who  may  be  expected  to  avail  themselves 
of  the  privilege  of  student  membership  are  a  desirable 
class,  and  after  graduation  will  probably  apply  for  full 
membership  and  take  an  active  part  in  the  affairs  of 
the  Association.  Student  membership  has  been  estab- 
lished in  several  of  the  American  Scientific  Societies  as 
well  as  by  the  Canadian  Society  of  Civil  Engineers, 
with  satisfactory  results,  and  there  is  no  reason  to 
doubt  that  the  Canadian  Electrical  Association  will 
have  a  similar  experience.  Another  important  change 
in  the  Constitution  is  that  which  provides  that  persons 
engaged  in  the  sale  of  electrical  apparatus  and  supplies 
shall  not  in  future  be  eligible  to  office  in  the  Associa- 
tion. This  amendment  met  with  unanimous  approval, 
the  consensus  of  opinion  being  that  the  executive  man- 
agement of  the  Association  should  be  placed  excusively 
in  the  hands  of  persons  connected  with  the  management 
and  operation  of  electric  light  and  power,  telephone  and 
telegraph  companies. 


The  Convention  also  gave  its  hearty  approval  to  the 
resolution  introduced  by  Mr.  Higman  which  pro- 
vides that  in  future  the  funds  of  the  Association  shall 
not  be  used  for  entertainment  purposes.  The  adoption 
of  this  resolution  does  not  mean  that  the  annual  asso" 
ciation  banquet  shall  no  longer  be  a  feature  of  the 
Conventions,  but  that  those  who  may  desire  to  partici- 
pate will  be  under  the  necessity  of  purchasing  a  ticke  t. 
In  adopting  this  rule,  the  Association  is  falling  into  line 
with  other  organizations  of  similar  character.  A  better 
use  will  no  doubt  be  found  for  the  Association  funds 
which  have  hitherto  been  expended    for   entertainment. 


The  admission  of  about  sixty  new  members  at  this 
Convention  is  an  encouraging  evidence  of  growth  in 
popularity  and  influence.  The  management  for  the 
ensuing  year  has  been  placed  in  experienced  and  care- 
ful though  progressive  hands,  so  that  the  future  seems 
bright  with  promise.  The  selection  of  Quebec  as  the 
place  of  next  meeting  was  made  in  response  to  a  very 
cordial  invitation  from  the  electrical  companies  of  that 
city.  No  doubt  there  will  be  a  large  gathering  of  the 
'members  and  their  iriends  to  inspect  the  many  interest- 
ing sights  of  the  Ancient  City  which  may  be  seen  side 
by  side  with  some  of  the  most  modern  developments  in 
electricity.  The  Quebecers  have  a  reputation  for  hospi- 
tality equal  to  that  of  the  citizens  of  Ottawa,  which 
leaves  nothing  more  to  be  said. 


W.  C.  Hawkins,  formerly  with  the  General  Electric 
Company  at  Schenectady,  N.Y.,  has  been  appointed 
general  manager  of  the  light  and  power  departments 
of  the  Hamilton  Electric  Light  and,  Cataract  Power 
Company. , 
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Proceedings  of  tKe  Eleventh  Convention 


I  r  I   "M 1 E   Eloveiith    Convention    of    the  Asso- 

jAL  I       ciation  convened  at    the    Russell  House, 

^^j^n^  Y      in  the  City  of  Ottawa,    on   Wednesday, 

^KtB^t&L  June  19th,    1901,  at  10.15  o'clock,    a.m., 

^H^y-y       ihc  president  Mr.  A.  A.  Dion,  in  the  chair. 
^^^^^^p"        The  following-   members   registered   as  being 
T^^T^^^       in  attendance  : 

9  W.  H.  Browne,    P.  G.    Gossler,    F.  H.  Leon- 

ard, jr.,  .Alfred  Collyer,  R.  M.  Robertson,  G.  W.  Wright,  K.  B. 
Thornton,  W.  F.  Dean,  A.  G.  Grier,  Alex.  Barrie,  Cecil 
Poutre,  Ccn.  H.  Olney,  N.  .A..  .Stiiison,  G..R.  Duncan, 
J.  A.  Douglas,  E.  E.  Gary,  W.  B.  Powell,  D.  Sketh, 
J.  A.  Bums,  R.  E.  T.  Pringle,  J.  P.  Thompson,  F.  N. 
Fairman,     Fred  Thomson,   R.     E.   Owens,    J.     M.     Leamy, 

A.  Milton  Smith,  Robt.  A.  Ross,  Thos.  Rodger,  Montreal; 
Acton  Burrows,  A.  B.  Smith,  E.  D.  McCormack,  J.  W 
Campbell,  H.  G.  Nicholls,  H.  A.  Moore,  Geo.  J.  Hicks, 
J.  J.  Wright,  C.  H  Mortimer,  Wm.  L.  Aldrich,  E.  B. 
Biggar,  W.  S.  McLeish,  B.  G.  McBumey,  Wm.  McCaffrey, 
Geo.  Angus,  F.  Nichols,  James  Kynock,  B.  F.  Sclby, 
Toronto;   W.     G.    Bradley,     Ben.     Baldwin,   T.   R.   Neville, 

C.  T.  Thomson,  P.  C.  Marchaud,  John  Murphy,  C.  H. 
Courselles,   Wm.   A.    McDuff,     E.   J.   O'Reilly,     W.   Ahearn, 

D.  R.  Street,  R.  Anderson,  A.  E.  Caron,  Hector  Dion, 
Geo.  F.  Macdonald,  T.  L.  Rich.nd,  W.  B.  Muirow,  W.  V. 
Soper,  Thos.  Ahearn,  Ormond  Higman,  Geo.  F.  Burk, 
K.  P.  Featherstonhauigh,  Ottawa;  P.  H.  Hoover,  Mr. 
Bliven,  New  York;  R.  B.  Hamilton,  G.  A.  Powell,  S 
Catharines;  F.  W.  Martin,  W.  J.  McLaren,  Hamilton,  Ont.; 
R.  J.  Smith,  Penh,  O.it.;  V.B.  Coleman,  Port  Hope,  Out.; 
J.  A.  Robertson,  Vankleek  Hill,  Ont.;  H.  B.  Kirtland, 
Chelsea,  Mass.;  H.  0.  Fisk,  Peterborough,  Ont.;  A.  Sang- 
ster,  R.  N.  Robins,  Sherbrooke,  Que.;  Frank  Houghton, 
Cleveland,  O.;  Geo.  U.  G.  Holman,  L.  Denis,  Quebec  City, 
L.     H.  Reesor,  St.     Mary's;     J.   E.     Skidmore,   Cobourg  ; 

B.  F.  Reesor,  Tffos.  Sadler,  Lindsay;  E.  S.  Reynolds, 
Philadelphia;  G.  L.  Kitchen,  Newmarket;  J.  M.  Brown, 
Carleton  Place;  E.  J.  K.ly,  Merrickville;  W.  R,  Taylor, 
Aylmer,  Que.;  J.  W.  Purcell,  Walkerville;  John  Yule, 
Guelph;  W.  A.  Layman,  St.  Louis,  U.S.A.;  D.  A.  Starr. 
Cornwall;  A.  S.  Carswell,  Pakenham;  Raoul  Girouard, 
Smith's  Falls. 

The  President,  Mr.  A.  A.  Dion,  in  opening  the  Conven- 
tion, said: 

Gentlemen,  Uie  programtne  fur  this  morning 
was  to  be  a  civie  welcome  by  ilie  Mayor  of  Ottawa. 
Owing  to  the  fact  that  several  members  -will  not  reach 
the  city  until  the  noon  train  it  -was  thought  advisable  to 
postpone  the  welcome  from  the  city  until  the  opening  of 
the  afternoon  session  at  2.15.  This  was  agrecal  le  to  the 
city  authorities  and  it  is  arranged  to  do  that.  I  would 
advise  you,  however,  to  be  here  pretty  sharp  on  time  this 
afternoon  at  2.15  so  as  not  to  disappoint  the  Mayor  and 
other  aldermen  of  the  Reception  Committee  of  the  Citv 
Council  who  will  be  here  to  greet  you. 

An  unfortunate  mistake  was  made  in  expressing  the 
papers  of  the  Secretary-Treasurer  from  Toronto  by  the 
Canadian  Express  Cr^.  instead  of  the  Dominion  Express 
Co.,  consequently  they  will  not  be  here  until  about  eleven 
o'clock,  so  that  he  h.is  not  got  the  register  of  the  mem- 
bers or  his  minute  book  or  report.  Neverlhele.'^s  I  thought 
it  would  be  too  bad  to  lose  the  whole  morning,  and  we 
might  skip  these  items  on  the  order  of  business  and  go  on 
with  other  matters  filling  in  the  morning,  so  that  at  tlie 
n])ening  of  the  afternoon  session  we  could  go  on  with 
these  things  which  we  will  have  to  lay  aside  this  morn- 
ing. 

The  second  item  on  the  programme  is  an  address  by  the 
President  of  the  Association.  I  may  say,  gentlemen,  that 
this  was  put  on  the  programme  in  accordance  with  a  cus- 
tom which  has  held  in  this  Association  that  the  President 


should  make  a  formal  address  at  the  opening  of  the  Con- 
vention. I  may  say  it  is  not  my  purpose  this  year  to 
take  up  your  time  with  any  formal  address.  This  ad- 
dress which  u.sually  covers  the  progress  of  electrical 
science  and  industry  throughout  Canada  during  the  past 
year,  loses  considerable  of  its  value  from  the  fact  that  all 
these  items  recording  the  progress  of  science  and  industry 
in  this  country  are  regularly  reported  in  the  lay  and 
technical  press  and  we  are  all  familiar  with  them,  so 
that  any  review  which  1  might  make  woukl  only  be  a 
repetition  of  somctliing  vou  have  already  read  or  heard 
I  may  say,  however,  that  I  am  exceedingly  pleased  to 
meet  so  many  of  you  m  this  my  own  city  toattend  the 
Electrical  Convention.  Last  year  on  account  of  the  fire 
which  had  taken  place  the  convention  was  removed  to 
another  place  to  my  great  regret,  and  I  am  only  too  glad 
that  I  am  now  given  an  opportunity  to  redeem  the  prom- 
ise we  had  made  before  of  giving  you  a  reception  in  our 
own  city.  The  programme  will  show  you  that  some 
little  entertainment  has  been  provided  for  you.  We  have 
tried  to  arrange  it  so  as  to  fill  in  the  Teisure  time  and  not 
to  interfere  with  the  business  portion  of  the  convention. 
I  trust  when  you  go  away  from  this  city  you  will  cairy 
with     you      very     pleasant    memories     ot    your      sojourn      heie. 

The  list  of  papers  which  you  have  before  you  is  a  very 
interesting  one,  and  I  trust  the.se  will  receive  very  full 
discussion  at  your  hands.  It  was  desired,  as  in  former 
years,  to  have  these  papers  printed  and  placed  in  vour 
hands  sometime  before  the  opening  of  this  meeting  in  or- 
der that  you  might  make  yourselves  familiar  with  them 
and  come  prepared  to  discuss  them.  I  can  say  for  Mr. 
Gossler,  the  Chairman  of  the  Committee  on  Papers,  that 
he  has  used  every  possible  effort  to  have  that  done,  but 
it  is  a  very  difficult  task.  It  was  almost  impossible  to 
get  a  manuscript  from  those  who  prepared  them  in  time  ; 
the  result  was  the  papers  were  placed  in  ]irint  at  eight 
o'clock  last  evening,  so  that  if  we  have  them  here  jirinted 
at  all  it  is  due  to  the  diligence  of  Mr.  Morlinier,  as  they 
reached  him  only  at  that  late  hour. 

Some  of  the  papers  are  very  timely  and  I  would  like 
them  specially  discussed.  One  of  the  papers  refers  to 
rates  for  electric  light.  This  is  not  a  new  subject,  but 
one  of  increasing  importance.  Another  subject  for  dis- 
cussion is  also  on  the  same  lines,  as  to  the  best  system 
of  charging  for  induction  motors.  It  is  evident  that 
some  of  the  older  plans  of  charging  for  electric  light  and 
power  are  often  cumbrous  and  not  equitable  in  every 
sense,  and  there  has  been  a  desire  during  the  last  few 
years  on  the  part  of  electric  companies  throughout 
America  to  devise  systems  ot  charging  which  would  be 
equitable  both  to  the  supply  company  and  to  the  consumer 
A  great  deal  has  been  written  and  several  papers  have 
been  read  in  other  societies  on  this  subject,  and  I  am 
glad  to  say  that  we  will  have  some  discussion  on  the 
matter.  It  is  a  thing  that  everybody  can  speak  on  and 
I  trust  will  be  fully  discussed,  so  that  we  may  all  gather 
some  valuable  information  from  our  meeting. 

I  declare  this  meeting  now  open  for  business  and  I  trust 
we  will  have  a  full  attendance  at  all  the  sessions.  The 
next  item  is  the  reading  of  the  minutes,  which  will  have 
to  be  dispensed  with  for  the  reasons  I  have  given,  also 
the  report  of  the  Secretary.  The  next  item  will  be  the 
reports  of  committees. 

Mr.  J.  J.  Wright,  on  behalf  of  the  Chairman,  Mr.  R.  0. 
McCullough,  presented  the  report  of  the  Legislative  Com- 
mittee,  as  follows: 

RKPelRT    OK    LEGISLATIVE    COMMITTEE. 

Gentlemen: — Since  your  convention  of  last  year,  the 
Legislative  Committee  has  had  its  hands  ]  retty  full. 
While  no  direct  attack  was  made  on  what  is  generally 
known  as  the  Conmee  Act,  the  Citv  of  Toronto  introduced 
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a  bill  to  be  rulitved  from  its  provisions,  and  aftur  much 
discussion  in  regard  to  the  construction  of  a  private  act 
of  the  Consumers'  Gas  Company  and  its  conflict  with 
the  Conmee  Act,  an  Act  was  passed,  the  practical  effect 
of  which  is  to  provide  that  the  Municipality  of  Tor.)iito 
is  not  within  the  provisions  of  the  Conmee  Act,  as  far 
as  the  Consumers'  Gas  Company  is  concerned  or  the  es- 
tablishment of  a  municipal  gas  plant  within  the  munici- 
pality. I1.  was  feared  that  the  introduction  of  this  bi  1 
by  the  Citv  of  Toronto  would  lead  to  a  reconsideration 
ol  the  principles  of  the  Conmee  Act,  and  accordinjilv  such 
steps  as  were  thought  necessary  to  protect  these  principles 
were  taken  with  favorable  results. 

The  most  important  matter  your  committee  had  to  deal 
with  was  the  assessment  question.  As  you  are  aware, 
since  what  is  known  as  the  Scrap  Iron  Decision,  tlie.e 
has  been  constant  agitation  on  the  part  of  various  muni- 
cipalities in  the  Province  for  the  introduction  of  an  Act 
to  repeal  the  Assessment  Law  and  enact  such  legislation 
as  became  necessary  to  do  away  with  the  effect  of  this 
decision,  and  the  Provincial  Government  recognizing  tl.e 
justice  of  this,  appointed  a  Commission  to  deal  with  the 
whole  question  of  assessment.  It  was  thought  advisable 
that  this  Association  should  be  represented  before  the 
Assessment  Commission  by  Counsel  so  that  the  case  of 
the  Electric  Light  Companies  should  be  properly  presented 
to  the  Commission.  Mr.  W.  M.  Douglas,  K.C.,  o£  Tor- 
onto, was  retained  by  your  Committee  and  attended  at 
the  several  sessions  of  the  Commission.  Your  interests 
were  well  and  carefully  attended  to  and  your  case  fairly 
and  properly  presented  to  the  Commission,  at  a  compara- 
tively small  cost.  It  may  be  stated  here  that  electric 
light  companies  do  not  object  and  have  never  objected  to 
a  fair  taxation,  ajid  so  far  as  the  Committe  is  aware,  no 
electric  light  company  has  taken  advantage  or  sought  to 
;iva;l  itself  in  any  way  of  the  Scrap  Iron  Decision.  The 
Assessment  Commission,  finding  itself  unable  to  conclude 
its  inquiries  on  the  general,  question  of  assessment  in 
time  to  make  its  report  to  the  Legislature  in  session, 
made  an  interim  report  to  the  Government,  dealing  with 
the  assessment  of  companies  having  franchises  or  quasi 
franchises  from  Municipal  Corporations.  It  recommend- 
ed the  enactment  of  a  law  providing  that  all  the  prop- 
erty of  such  companies  shall  be  taxed  first  on  the  value 
of  the  land  and  then  on  the  value  of  the  buildings  or 
works  thereon,  on  a  basis  of  the  cost  of  their  reproduc- 
tion, all  \vires,  poles,  gas  mains  or  other  property  of 
the  company  being  included.  The  Government  tlien  in- 
troduced a  bill  to  repeal  the  Act  ou  which  the  Scrap  Iron 
Decision  was  based,  and  also  at  the  same  time,  a  other 
bill  with  a  measure  of  relief  to  the  companied  affected, 
but  when  the  matter  w^as  discussed  in  Parliament,  it  was 
lound  to  be  larger  question  than  at  first  considered  and 
was  left  over  until  the  next  session,  and  l)oth  thee  bilL 
were  withdrawn. 

The  Assessment  matter  then  is  practically  in  the  same 
position  as  formerly,  with  this  exception,  however,  that  it 
is  certain  to  be  dealt  with  fully  at  the  next  session  of 
the  Legislature.  Your  Committee  feels  that  it  would  be 
a  great  hardship,  especially  on  small  companies,  to  be 
taxed  to  the  limit  on  a  basis  of  cost  of  reproduction, 
that  no  reasonable  objection  .should  be  made  to  taxation 
based  on  the  gross  revenue  of  the  companv  or  totaxation 
on  the  value  of  the  plant  and  works  in  the  same  propoi- 
tion  as  other  manufacturing  plants  in  the  same  munici- 
pality. It  will  be  necessary  for  the  Association  to  take 
active  measures  for  the  proper  presentatic  n  of  its  views 
to  the  Government  and  also  the  Assessment  Commission, 
and  I  believe  it  is  right  for  the  Committee  to  state  here 
that  considering  the  very  important  work  carried  on  bv 
this  Committee  and  the  incalculable  benefit  derived  from 
its  work  by  the  various  electrical  companies  belonging  to 
this  Association,  and  the  unselfish  and  arduous  labors  of 
the  members  of  the  Committee  at  their  own  expense, 
that  the  campanies  interested  do  not  and  have  not  prop- 
erly .supported  the  Committee  financially.  At  your  con- 
vention last  year,  a  motion  was  carried  referring  the 
matter  of  raising  money  for  legislative  purposes  to  the 
Executive   and  Legislative  Committees.     These   Committees 


met  and  engaged  a  canvasser  in  the  employ  of  Mr.  Mort- 
imer at  fixed  charge  per  company  visited,  but  the  results 
obtained  were  to  say  the  least  very  disappointing.  The 
total  amount  raiSed  during  the  year  w^as  $253.00,  w^hich 
after  deducting  last  year's  deficit  of  S32.86  left  J220.14. 
The  expenses  for     the     year  have  not  been  large.  They 

amount  to  S227.S6,  which  leaves  a  deficit  of  S7.72.  The 
disbursements  are  as    follows: 

For  telegrams,  postage,  stationery, 
printing  exchaJige,  services  of  canvass- 
er,   etc    47.51 

For    legal    services  180.35 


Total    S227.86 
The     number  of    companies     and     individuals  w^ho     have 
contributed  this  year  is  23;   last  year  the  number  was  76. 

The  names  of  the  contributors  are  as  follows  : 

Trenton  Electric  Co.,  Renfrew  Electric  Co.,  Strathroy 
Electric  Co.,  Knight  Bros.  Co.,  Burk's  Falls;  .Tames 
Playfair,  Midland;  W.  H.  Birchard,  Aurora;  Smith  Fall's 
Electric  Co,  Hamilton  &  Prout,  Forest;  Henry  Cook, 
Hensall;  Wingham  Electric  Co.,  Merrickville  Electric 
Light  Co.,  Ottawa  Electric  Co.,  K.  A.  Corbett,  Port 
Hope;  Brantford  Electric  &  Operating  Co.,  Guelph  Light 
&  Power  Co.,  Citizens  Telephone  &  Electric  Co.,  Rat 
Portage;  Ingersoll  Electric  Co.,  Ga.t  Gas  Lifjht  Co., 
Petrolia  Eleceric  Light  Co.,  Gananoque  Electric  Light 
Co.,  Wm.  Moore  &  Son,  Mcaford;  St.  Thomas  Gas  Co., 
Jos.   Knox,   Stayner. 

Your  Committee  desires  to  urge  the  absolute  necessity 
of  greater  financial  assistance,  as  the  work  next  year  is 
of  the  greatest  importance.  It  is  reasonably  certain 
that  some  effort  will  be  made  again.s:t  the  Conmee  Act 
and  the  Assessment  question  demands  your  earnest,  un- 
divided and  imceasing  attention.  It  is  unfortunate  that 
so  important  a  question  as  that  of  assessment  should 
come  before  the  House  at  the  last  session  of  the  existing 
Parliament,  as  the  members  may  be  influenced  in  their 
deliberations  by  the  prevailing  antagonism  to  corpora- 
tions. This  leads  your  Committee  to  again  ernphasize 
the  importance  of  this  question  and  the  desirability  that 
the  companies  should  take  immediate  action  towards  pro- 
tecting their  rights,   in  some  measure  at  least. 

Your  Committee  desire  to  express  their  acknowledge- 
ment to  these  who  have  so  ably  and  generously  assisted 
in  protecting  at  their  own  expense  the  rights  and  interests 
of  the  companies. 

K.  0.  McCulloch, 
Chairman   Committee  on  Legislation. 

The  President  :  The  report  is  before  you,  gentlemen, 
for  consideration.  The  Committee  has  raised  an  import- 
ant question,  that  of  furnishing  adequate  .support  to  the 
Legislative  Committee  for  the  carrying  on  of  its  import- 
ant labors,  and  I  think  it  is  a  matter  that  oughttobe 
dealt  with.  If  anyone  has  any  explanation  to  offer  or 
any  reasons  to  give,  or  any  suggestions  to  make  as  to  a 
better  way  of  handling  this  subject  we  would  be  very 
pleased  to  hear  from  them.  It  is  certain  that  the  Legis- 
this  year,  andnextyear  must  be  cintinucd  as  q  permanent 
nent  committee  to  ^watch  our  interests,  and  they  must 
have  ways  and  means.  If  the  means  they  have  adopted 
so  far  have  not  been  adequate  we  .should  discuss  some 
other  way  of  getting  them.  The  Legislative  Committee 
are  doing  our  work  coUectivelv  in  a  better  way  than  v/e 
can  do  it  individually,  and  this  matter  should  be  fairly 
considered. 

Mr.  John  Yule  :  The  situation  at  present  in  Ontario  in 
regard  to  the  interest  of  the  lighting  companies  is  very 
serious.  The  next  session  of  the  Legislature  is  the  last 
session.  It  practically  amounts  to  an  election  camjiaign, 
and  there  is  great  danger  of  the  Opposition  taking  up  the 
cry  and  making  it  a  part  of  their  platform  that  the  pres- 
ent Government  has  been  the  creature  of  the  corporati'  ns. 
which  it  has  not  been.  This  report  is  verv  full,  1  ut  it 
does  not  embody  a  quarter  of  the  work  that  has  le  n 
done.  Every  member  of  the  Committee  has  1  een  at  a 
large  financial  outlay  that  is  not  charged  to  the  funds 
subscribed  at  all.  I  am  so  much  d  sgusted  with  the  sup- 
port we  got  from  the  companies  that  I  feel  like  dropping 
the  thing  and  letting  them  take  care  of  themselves:  and 
if  the  members  of  the  Committee  were  to  leave  the  xwhole 
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thing  alone  severely  for  a  vear  or  two  we  would  be  back 
in  a  worse  position  than  we  were  before.  I  claim  our 
labors  have  been  of  great  financial  value  to  the  companies 
of  Ontario.  You  know  how  many  companies  have  1  ecii 
bought  out,  after  arbitration,  and  these  simply  represent 
the  amout  of  money  that  has  been  paid  by  municipalities 
to  those  companies.  If  we  had  not  succeeded  in  gettiri; 
onr  interests  properly  represented  before  the  Government 
every  companv  that  has  been  transferred  would  simi>lv 
have  been  wiped  out.  The  feeling  of  the  municipalities 
and  average  aldermen  is  that  Ihey  should  put  in  their 
own  plant  and  go  into  competition  with  the  existing 
companies.  I  donjt  know  that  I  can  say  enough  to  im- 
press upon  the  companies  the  importance  of  this  thing 
and  of  continuallv  watching  and  guarding.  If  they  only 
knew?  what  \vork  \ve  have  done  they  would  look  at  the 
thing  in  a  proper  and  more  liberal  spirit. 

Mr.  B.  F.  Reesor  :  Mr.  President,  I  don't  knovff  that 
I  can  add  very  much  to  what  Mr.  Yule  has  just  said  I 
am  as  satisfied  in  my  own  mind  as  I  am  satisfied  of 
anything  that  had  it  not  been  for  the  Conmee 
Bill  passed  and  in  existence  to-dav,  every  com- 
pany or  individual  that  has  been  in  the  electric  light 
business  and  has  been  bought  out  by  a  corporation  would 
not  have  been  bought  out,  but  would  have  dropped  out 
of  place,  w^ould  have  been  swamped  and  ruined.  As  far 
as  our  to^vn  is  concerned,  we  feel  that  very  keenlv.  \Vc 
are  in  probably  a  unique  position;  we  have  not  had  any 
street  lighting  for  almost  a  vear.  There  has  been  a  tight 
going  on  there  ever  since  and  v/e  are  satisfied  that  had  it 
not  been  for  the  Conmee  Bill  we  would  have  had  the  op- 
position of  the  corporation;  the  corporation  would  have 
gone  into  lighting  on  their  own  account.  As  it  is  now, 
we  are  sustained  bv  the  Conmee  Act  and  we  are  in  that 
position  that  before  the  corporation  can  go  into  lighting 
on  their  own  account  they  have  got  to  bnv  us  out.  I 
don't  think  they  propose  to  buy  us  out  at  all,  but  at  the 
same  time  that  is  the  position  we  Twould  have  been  in, 
and  we  -would  have  had  a  corporation  plant  put  in  there 
and  our  plant  thrown  in  the  scrap  pile;  and  I  feel,  as  a 
member  of  the  Legislation  Committee,  very  keenly  that 
we  have  not  been  srqjported  by  the  electric  companies  and 
th<  ."-e  interested  the  wav  we  should  have  been.  Vhi-re  is 
nothing  for  it  that  I  can  see  other  than  to  go  on  in  the 
way  we  have  been  going.  I  can't  conceive  any  1  etter 
Tvay  of  raising  and  devising  Tvays  and  means  for  subscrib- 
ing than  the  way  it  has  been  done.  If  anv  member  ol 
the  Association  can  suggest  something  1  ettcr  I  -would  be 
pleased  to  hear  it. 

Mr.  W.  H.  Browne  ;  Mr.  President,  I  have  somewha' 
arrived  at  the  impression  that  the  efforts  of  the  canva'-s- 
ing  committee  for  the  procuring  of  funds  for  the  I.egi.sla- 
tive  Committee  for  the  past  year,  have  been  confined 
largelv  to  the  companies  in  Ontario  only,  and  thev  have 
seemed  to  treat  this  matter  as  an  Ontario  one.  I  find 
in  looking  over  the  report  of  last  year  that  Mr.  Yule's 
idea  was  that  a  canvasser  be  engaged  to  visit  all  the 
companies  and  get  them  to  sign  an  agreement  to  con- 
tribute a  specific  amount  for  five  years.  I  am  not  aware 
that  that  suggestion  has  been  acted  upon.  We  in  Quebec, 
although  not  menaced  by  the  same  spirit  that  seemed  to 
prevail  prior  to  the  passage  of  the  Conmee  Act,  must 
necessarily  anticipate  in  the  future  legislation  of  some 
kind;  and  I  presume  it  would  extend  to  other  portions  of 
the  Dominion  as  well,  and  we  certainly  should  not  be  lef* 
out  for  contributions  to  this  fund.  I  may  say  th- 
Royal  has  been  readv  to  do   its  part. 

Mr.  John  Yule  :  There  was  one  companv  which  came 
into  Canada,  an  American  companv,  whose  interests  in 
Canada  are  not  at  present  affected  at  all,  but  they  verv 
generously,  and  with  a  good  deal  of  foresight,  said,  "we 
are  not  affected  at  present,  but  we  can  see  if  this  thing 
is  going  to  go  on  it  will  not  be  long  before  we  are  af- 
fected, and  we  are  prepared  to  su]>port  vou  in  your 
fight."  It  seems  galling  to  me  that  peO])le  that  have 
received  the  benefits  of  our  -work  never  even  gave  us  a 
dollar  or  wrote  us  a  letter.  As  to  the  agreement,  it 
was  decided  to  call  for  it  for  three  years  in'  tead  of  fi  e. 
We   thought   five   years   was   too   long   ahead   and   we  made 


an  effort  to  get  a  three  years'  agreement.  I  would  ask 
the  Secretary  have  all  those  who  signed  the  agreement 
paid  the  draft   that   was  sent  out  for  the  assessment  ? 

Mr.  C.  H.  Mortimer  :  I  think  so,  as  far  as  I  Inow. 
Where  drafts  have  been  made  tliev  have  l-.cen  paid.  The 
draft  was  only  made  for  one  year's  assLSsment.  1  tliink 
the  great  majorityof  them  paid  the  drafts. 

Mr.   B.   F.   Reesor  :  This    canvass     that     was  spokei. 

aljout  in  the  last  year's  report  was  not  made,   was  it  ? 

Mr.  Mortimer  :  Western  Ontario  was  iiretty  thorough- 
ly canvassed;  and  w^hen  the  canvasser  started  out  again 
this  year  I  asked  Mr.  McCuUough  il  we  should  continue 
that  work,  and  Mr.  McCullough  said  no,  s<:)  that  nothing 
has     been   done   in   Eastern   Ontario. 

Mr.  J.  J.  Wright  moved,  seconded  by  Mr.  B.  F.  Keusor, 
that  the  report  of  the  Committee  on  Legislation  be 
adopted.       Carried. 

The  President  :  The  Committee  on  Standardization  of 
Accounts,  of  which  Mr.  Hart  was  chairman,  and  which 
committee  exists  for  two  years,  had  done  some  wor.;  in 
the  first  year  and  obtained  some  additional  dala  durin'; 
the  last  year  from  which  Mr.  Hart  was  to  jinpare  a 
report  to  submit  to  this  meeting.  Mr.  Hart  is  not  here 
this  morning;  he  may  be  here  later,  and  as  there  are 
other  committees  to  report,  -we  might  i)n,ssililv  have  a 
report  from  the  Standardization  Committee  ,it  a  later 
session. 

The  President  called  for  the  report  cif  the  ConiniiltLe  liU 
Rating  of  Arc  Lamps. 

Mr.    0.    Higman  ;  There     has   been   no   meeting   of     the 

Committee.  The  understanding  was  that  as  arc  light :ng 
was  at  that  moment  in  a  transitory  state  we  should  de- 
lay action  in  the  matter  of  a  standard  until  s  me  future 
lime. 

I  might  say  that  during  the  last  session  an  amendment 
was  made  to  the  Act  giving  power  to  create  a  standard 
for  arc  lighting,  and  if  this  Committee  is  coniinued  thcv 
can  get  to  work  now,  with  the  assistance  of  the  Depart- 
ment,  and  make  such  standards  as  they  deem  necessarv. 

The  President  appointed  as  the  Nominating  Committee 
to  strike  the  standing  committees  for  the  coming  year 
Messrs.  W.  H.  Browne,  Montreal;  J.  J.  Wright,  Toronto; 
and  Mr.  B.  F.  Reesor,  Lindsay:  with  instructions  to  re- 
port to-morrow  as  to  the  standing  committees  for  the  year. 
The  President  :  The  next  item  will  be  the  rLadiug  and 
disci. fsion   ol    papers. 

Mr.  K.  B.  Thornton,  Montreal,  read  his  ]:aper  on 
"Notes  on  Construction  and  Protection  of  Aerial  Trans- 
mission I/ines,"  which  was  greeted  with  applause.  (See 
page   142.  ) 

The  President  :  You  have  heard  a  very  able  and  inter- 
esting paper  on  a  very  practical  subject,  and  treated  in  a 
very  practical  way — the  kind  (>f  jiaper  that  manv  mem- 
bers of  this  Association  have  Iicen  asking  for.  1  think 
we  arc  indebted  very  much  to  Mr.  Thornton  for  presenting 
it  and  treating  the  saibject  in  such  a  complete  manner.  It 
is  novv  open  for  discussion  and  I  hope  it  \vill  receive  a 
vpry  t'li'I  consideration. 

Mr.  W.  11.  Browne  :  i\Ir.  Thornton  has  treated  this 
subject  practicallv  and  well.  I  hope,  however,  it  will 
not  be  allowed  to  drop  without  submitting  him  to  some 
questii'ning;  as  to  further  litrhl  wanted  upon  it. 

Mr.  B.  F.  Reesor  ;  I  do  not  think  le  is  fair  Ih.it  this 
pipiT  shon'H  bo  pre-enied  wirlioiit  dis'-ii^sinn.  F.ir  n^y- 
self,  I  feel  very  highly  complimented  in  the  wav  the 
paper  has  been  gotten  up;  I  fancy  Mr.  Thornton  must 
have  been  over  our  transmission  line  (laughter).  Our 
transmission  line  is  carried  out  to  the  letter,  almost  in 
accordance  with  Mr.  Thornton's  ideas,  with  ]erh,;ps  ore 
or  two  exceptions.  He  speaks  of  a  rubber  co  ered  wire-. 
Our  transmission  line,  which  is  fourteen  miles  long,  is  a 
bare  wire.  In  another  place  he  speaks  of  barb  wire  on 
the  cross-arm;  we  have  not  got  barb  -wire  on  the  outside 
of  the  cross-arm.  we  have  it  on  the  top  of  ibe  pole,  bnt 
it  is  put  on  with  staples  instead  of  an  insulator;  and 
then  where  he  grounds  every  pole  we  ground  every  other 
pole,  and  we  have  fifty-six  poles  to  the  mile.  I  am  a 
little  opposed  to  the  barb  wire  lightning  arrestir  tor  the 
reason,  perhaps,  that  there  is  a  danger  of  the  barb  wire 
dragging     or  breaking  and      gelling     tangled    up   witli    tlii 
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live  wire,  although  we  have  haii  no  difiicully  whatever  so 
far,  neither  have  we  had  any  dilficulty  with  lightning 
discharges.  Those  we  have  had,  have  been  taken  care  of. 
whether  the  barb  wire  has  done  this  or  not,  we  do  not 
know,  but  we  will  ^ive  the  barb  wire  the  credit.  Other- 
wise I  think  the  line  Jlr.  Thornton  builds,  mentioned  in 
his  paper,  is  one  of  probably  as  good  construction  as 
could  possibly  be  put  up.  I  think  the  depth  of  the  holes 
and  the  poles  are  about  uniform  with  what  we  have  been 
using.  The  size  of  our  poles  is  seven  to  eiglit  inches  at 
the  top;  and  five  feet  was  our  standard  for  depth  of  hole. 
We  guyed  our  poles  at  every  turn  and  then  guyed  endw^ise 
at  short  distances  as  well.  On  our  line  we  have  a  met- 
allic circuit  telephone  line  under  the  transmission  line. 
We  transpose  the  telephone  line  every  fifth  pole  and  it 
has  given  us  eminent  satisfaction.  The  induction  is  nil. 
We  can  talk  over  fourteen  miles  without  any  difficulty; 
it  is  simply  perfect.  Our  voltage  transmission  is  io,coo 
volts.       I  hope  this  paper  will  be  fully  discussed. 

Mr.  P.  G.  Gossler  :  It  is  particularly  interesting  to 
me  to  hear  Mr.  Reesor's  experience  with  his  barb  wire 
protection.  I  think  it  w^ould  be  very  beneficial  and  cer- 
tainly instructive  to  hear  the  result  of  the  experience  in 
other  plants.  The  experience  we  have  had  on  the  Chamhly 
line  has  been  exceedingly  satisfactory,  and  I  think  dem- 
onstrates clearly  the  safe-guard  that  barb  w^ire  as  a  light- 
ning protection  affords.  When  our  line  was  first  con- 
structed it  was  intended  to  have  the  ordinary  air  gap 
arresters  located  at  each  place  where  aerial  lines  were 
connected  w^ith  the  cable,  as  it  has  been  sho-wn  in  a  great 
many  cases  that  there  is  liahle  to  be  trouble  where  aerial 
lines  are  connected  with  underground  cables.  This  Tvas 
not  done  as  the  arresters  were  not  available  in  time  and 
the  line  was  put  into  use  without  them;  -we  therefore 
anticipated  considerable  trouble  at  the  points  in  the 
transmission  lines,  where  the  aerial  and  underground 
systems  joined.  The  first  storm  that  came  along,  came 
about  midnight,  and  I  think  we  were  all  pretty  well 
scared  because  we  expected  to  see  the  cables  break  down; 
the  barb  wire,  however,  fixed  that,  and  we  ran  one  en- 
tire summer,  through  a  season  when,  according  to  the 
records  of  McGill  Colleg*  there  were  more  storms  than  for 
three  years  together  for  the  past  seven  years.  Since 
that  time  it  was  thouerht  inadvisable  to  place  air  gap 
lightning  arresters  where  the  aerial  and  cable  sections 
joined,  inasmuch  as  they  would  necessarilv  be  some  dis- 
tance from  the  station  and  not  under  constant  observa- 
tion. I  should  like  very  much  to  hear  the  experience  of 
other  companies  in  connection  with  the  barb  wire  protec- 
tion. 

Mr.  F.  W.  Martin  ;  In  Hamilton  we  have  a  22,000 
volts  transmission  and  we  have  run  the  best  part  of  this 
summer  without  the  lightning^  arresters  on  at  all.  It  is 
a  question  with  us  whether  it  would  be  advisable  to  put 
the  air  gap  lightning  arrestor  on.  We  have  had  storms 
up  there,  and  didn't  know  whether  it  would  be  anv  im. 
provement  to  put  them  on  or  not,  in  fact,  mv  own  idea 
would  be  to  leave  the  air  gap  lightning  arresters  off. 

Mr.  P.  G.  Gossler  :  About  six  weeks  after  we  put  the 
transmission  line  into  use  there  was  one  verv  severe 
storm  which  occurred  early  in  the  evening  when  we  could 
see  the  storm  travelling.  The  storm  struck  Montreal 
first  and  simply  demoralized  the  local  di.striliution  sys- 
tem, and  then  started  in  a  direction  due  ea.st,  which 
would  be  right  towards  Chambly,  following  along  our 
main  transmission  line.  We  were  fortunate  enough  to 
not  have  our  telephone  communication  interrupted,  and 
followed  the  progress  of  the  storm  till  it  got  to  Chambly. 
When  it  got  there,  there  were  several  local  lines  which 
were  simply  paralyzed  and  all  the  transformers  dcstrov- 
ed;  however,  during  that  entire  storm,  possibly  covering 
an  hour,  there  was  not  a  single  discharge  on  the  34  miles 
of  transmission  line.  That  seemed  to  us  almost  conclu- 
sive—it was  conclusive  evidence  of  the  protection  afforded 
by  barb  wire,  and  as  shewn  on  those  lines  was  a  verv 
reliable  safeguard.  I  may  say  for  the  three  seasons  that 
line  has  been  in  use  there  has  never  been  a  .single  dis- 
charge on  the  line  or  any  interruption  whatever. 

Jlr.  p.  F.  Reesor  :       W?  have  a  sjx  inch  plate  soWej-ed 


to  every  ground  wire  at  the  bottom  of  the  pole;  and  we 
have  on  our  high  voltage  line  air  gap  arresters  at  each 
end;  we  have  repeatedly  seen  during  a  heavy  storm  a 
discharge  going  through  these  air  gaps;  at  the  same  time 
our  experience  has  been  that  w^hile  storms  -were  going  on 
and  our  local  lines  were  punctured  and  broken  down  our 
transmission  line  was  not  affected  in  any  %vay. 

Mr.  W.  H.  Browne  :  The  paper  and  the  discussion 
seems  to  have  drifted  to  transmission  lines.  I  would 
like  to  arouse  questions  and  discussion  upon  the  internal 
distributing  lines  within  our  towns  and  cities.  That,  it 
seems  to  me,  is  one  of  the  most  important  features  of 
our  business.  The  transmission  line  question,  I  think, 
has  been  practically  taken  care  of.  How  are  we  acting 
in  our  local  distribution  work  within  the  cities  ?  Howr 
are  w^e  making  our  connections  to  our  customers  prem- 
ises ?  How  are  we  avoiding  the  dangers  from  lightning 
discharges  and  crossings  and  other  things  ?  I  would 
like  to  arouse  some  discussion  and  some  question  on  that 
line. 

Mr.  Campbell  :  I  think  this  gentleman  deserves  to  be 
congratulated  for  the  very  important  paper  he  has  pre- 
sented, and  as  a  suggestion  I  would  think  it  would  be 
wise  to  have  that  paper  published  and  handed  to  every 
electrical  company  in  the  country  for  the  benefit  of  their 
engineers  at  large.  While  I  do  not  wish  to  prolong  tlie 
discussion  on  transmission  lines,  there  was  one  point  I 
wished  to  refer  to,  and  that  was  barb  wire  as  used  on 
the  very  large  transmission  lines,  take  the  line  from 
Niagara  Falls  to  Buffalo.  I  understand  that  they  used 
barb  wire  originally  and  abandoned  it.  Mr.  Thornton 
speaks  in  his  paper  about  some  engineers  taking  exception 
to  the  use  of  barb  wire.  He  probably  has  a  reason  for 
making  that  remark,  and  I  would  like  to  have  an  explan- 
ation from  him  as  to  what  informati(;n  he  has  on  it. 
The  paper  as  a  whole  is  a  very  important  one  and  one 
which  is  undoubtedly  useful  to  everyone  connected  'witi 
the  Association. 

Mr.  O.  Higman  :  Mr.  Thornton  is  certainly  entitled  to 
our  thanks  for  the  very  able  paper  he  has  given  on  this 
subject.  There  is  just  one  feature  connected  with  the 
line  that  I  would  refer  to,  and  that  is  the  grounding  of 
the  poles  as  a  protection  from  lightning.  At  least  30 
years  ago  the  International  Electric  Company  of  Great 
Britain,  when  building  their  line,  invariably  placed  a 
ground  wire  on  every  alternate  pole,  and  it  was  a  most 
unusual  thing  to  see  a  pole  destroyed  by  lightning.  In 
this  country  -where  there  has  been  no  such  practice  I 
have  known  as  many  as  ten  or  twelve  jioles  consecutive- 
ly destroyed,  splintered  by  lightning.  Jlr.  Smith  will 
bear  me  out  in  this. 
Mr.  A.  B.  Smith  :  That  was  in  the  old  days. 
Mr.  Higman  :  It  was  only  a  few  years  ago  it  was  not 
the  practice  to  ground  poles.  I  think  it  is  an  excellent 
method  of  protecting  the  poles  from  destruction  by  light- 
ning. 

Mr.  II.  A.  Moore  :  I  would  like  to  ask  if  any  of  the 
members  have  the  data  in  connection  with  the  use  of  any 
other  wire  than  barb  wire  in  particular  as  a  protection 
to  the  lines  ?  The  big  objection  to  the  use  of  barb  wire 
seems  to  be  its  lack  of  good  mechanical  properties  and 
its  liability  to  corrosion,  and  the  generally  poor  quality 
of  the  iron  in  barb  wire.  I  was  connected  with  a  com- 
pany for  a  few  years  which  operated  a  tran>mission  line 
and  a  distributing  line  as  well,  and  on  the  local  distribu- 
tion circuits  the  arc  circuit  paralleled  or  ran  above  the 
distributing  circuit  nearly  all  over  the  town.  In  four 
,  years  there  were  only  one  or  two  discharges  tlirough  the 
arresters  on  the  alternating  circuit,  but  during  every 
lightning  storm  which  visited  the  locality  the  aresters 
on  the  arc  circuit  went  off  repeatedly  at  almost  every 
discharge.  I  would  like  to  know  if  any  of  the  other  mem- 
bers have  had  experiences  along  similar  line  ,  and  whether 
it  is  not  possible  that  an  iron  wire  or  a  wire  of  some 
other  metal  of  far  better  mechanical  propeities  than  barb 
wire   could  not   be  u.sed  as   a   lightning   protection. 

The  President  :  This  discussion  is  very  interesting.  I 
came  here  with  the  impression  that  barb  wire  as  a  pro- 
tection for  transmission  lines  was  not,  to  use  a  cominon 
expression,  what  it  is  cracked  up  to  be,      I  have  read  o( 
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sevural  mslaiiLes  wliere  it  was  said  that  biirii  \v  re-  1>, 
breaking  freqiitutly  and  causing  line  troul)Ii.s,  had  laconie 
such  a  nuisance  it  had  to  be  abandoned.  I  am  very 
glad  to  hear  Iroiii  others  here  to-day  thai  barli  wire  is 
an  effective  protection  against  lightning  and  that  t  e  line 
troubles    through    its    use    have    been  exaggerated.  V  (iiii 

the  evidence  we  have  heard  here  to-day  I  wnuld  thin  t!ie 
protection  of  long  distance  transmission  from  liylit  ing 
was  pretty  well  solved.  There  Ts  that  very  import^.nt 
point  raised  by  Mr.  Browne,  the  protection  of  internal 
distribution  lines  throughout  the  city,  which  is  neit 
solved.  Thi!»  is  a  good  subject  for  discussion,  as  to 
whether  the  advantages  of  the  barb  wfre  system  can  be 
extended  to  city  lines.  If  the  trouble  dun  to  breakage  is 
so  great  as  to  prevent  the  use  of  l-.arli  wire  throughout 
the  streets,  then  why  not,  as  suggested  liy  Mr.  Mo  .re, 
get  some  substitute,  a  steel  wire  or  some  wire  that  can 
be  depended  upon  to  stand  as  much  strain  as  your  ordi- 
nary wire  ;  then  it  would  .sceiu  u  e  niigl.t  yet  a  more 
effective  protection    than    we    get    now.  The    protection 

from  air  gap  lightning  arresters  placed  at  the  station  end 
of  the  line,  in  connection  with  choke  coils  and  suppk- 
mented  by  air  gap  lightning  arresters  on  other  points  on 
the  distribution  lines,  are  not  an  ffr>:i;iive  pioucuon 
against  lightning.  That  is  the  teaching  of  experience. 
The  station  apparatus,  to  my  experience,  is  pretty  well 
protected,  but  the  transformers  are  not.  Now,  it  is  a 
very  live  question  and  a  question  which  means  dollars 
and  cents  to  all  of  us  as  to  how  to  better  protect  our 
transformers  in  the  city  from  lightning  discharges,  and 
if  we  can  evolve  a  .system  of  continuous  lightning  protec- 
tion free  from  the  defects  which  have  been  charged  against 
the  barb  wire,  we  vvill  have  done  a  very  important  ser- 
vice to  all  electrical  companies  in  the  country.  Another 
point  which  I  took  note  of  is  the  excellent  spcciiu  ation 
given  by  Mr.  Thornton  for  the  construction  i,f  l.tcs.  We 
all  sec  very  bad  line  construction  thioiigh  cities  .ind 
towns,  and  I  have  no  doubt  that  the  men  who  put  those 
lines  up  are  quite  capable  of  putting  up  good  lines  if  they 
were  only  told  how  to  do  it,  and  I  think  if  a  specifica- 
tion like  this  were  placed  in  the  hands  of  all  people  re- 
sponsible for  building  lines  there  would  be  a  vast  im- 
provement in  line  construction. 

Mr.  Yule  :  I  would  make  the  .suggestion  that  Mr.  Mor- 
timer jjublish  this  paper  in  the  shape  i^l  ,i  i.aiuplilet  ami 
sell  it  at  a  small    charge. 

Mr.  J.  J.  Wright  :  With  reference  to  u.sing  another  wire 
for  that  purpose,  it  seems  to  me  that  is  a  very  small 
matter.  The  barb  itself  appears  to  be  an  c^sen- 
tial  part  in  the  use  of  that  wire.  A  plain  wire  without 
the  barb  w^ould  not  be  nearly  as  effective;  tnit  if  it  is 
found  that  the  use  of  this  barb  \vlre  is  effective  the  bal- 
ance of  the  question  is  a  simple  one;  it  is  merely  a  ques- 
tion of  a  little  more  money.  The  only  reason  why  this 
barb  wire  has  been  found  to  be  so  effective  is  simply  he- 
cause  it  is  the  every  day  barb  wire  of  commerce,  what 
the  farmer  uses  to  keep  his  sheep  out  of  the  pasture 
field;  it  is  not  intended  for  this  purpose.  If  it  is  found 
that  it  is  a  perfect  protection  it  is  simply  a  matter  of 
getting  a  heavier  steel  wire  or  even  a  copper  wire  or  any 
other  metal  that  is     able     to     stand   the   strain.  Mr. 

Browne'.s  query  as  to  the.  protection  of  city  lines  is  fully 
as  important  as  the  other.  We  have  no  means  of  pro- 
tection. We  have  tried  every  kind  of  lightning  arresters, 
yet  the  only  thing  we  can  do  is  to  keep  a  .stock  of  trans- 
formers, and  when  one  goes  put  uj  another  in  place  of 
it. 

Mr.  Martin  ;  In  Hamilton  we  have  Uud  putting  the 
lightning  arresters  on  the  ends  of  all  our  lines  as  well  as 
in  the  station. 

Mr.  II.  O.  Fisk  ;  It  seems  it  would  be  a  good  .<:x:heiiie 
to  ground  quite  a  number  of  these  i  oles  that  our  linemen 
have  to  be  travelling  up  and  down  every  day  and  doing 
work  on,  especially  in  wet  weather  ?  It  would  1  e 
rather  warm   there  I  fancy  at  times. 

Mr.   O.   Higman  :      An    idea    suggests    itself   to   me.  A 

steel  wire  might  be  made  with  a  raglged  edge  that  would 
take  the  place  of  the  bit  of  wire  that  is  tied  around, 
which  must  be  ineffective. 


Mr.  Martin  :  Uouklut  it,  with  tlie  grounded  wire,  be 
safer   lor  the  linemen  .' 

Mr.  A.  H.  Smith  :  I  want  to  say  that  I  think  this 
convention  ought  not  to  degenerate  into  a  barb  wire  con- 
vention, but  I  want  to  say  a  good  thing  for  barb  wire. 
I  remember  distinctly  a  few  years  ago  a  terriiic  storm 
we  had  in  Western  Ontario,  extending  chielly  from  Ham- 
ilton to  Niagara  Falls,  and  during  the  night  everything 
in  the  .shape  of  a  telegraph  and  telephone  iron  wire  went 
down.  The  Cataract  Power  Company's  transmission  line 
on  the  other  side  of  the  railway  track  earned  these  barb 
wire  arresters  witli  the  transmission  wire  and  telephone 
wires  below,  and  it  was  a  remarkable  fact  that  there 
was  not  an  atom  of  sleet  on  the  barb  wire,  while  the 
other  wires  were  loaded.  There  is  something  in  that 
that  is  worth  considering. 

Mr.  B.  F.  Keesor  :  We  have  no  trouble  with  barb 
wire,  the  only  objection  I  have  to  it  is  that  when  it 
breaks  it  goes   into      about   forty   kinks. 

Mr.  Martin  ;  Has  Mr.  Reesor  had  much  trouble  with 
the  breaking  of  the  barb  wire  ? 

Mr.   Reesor  :        No   trouble  whatever. 

Mr.  Martin  :  I  only  remember  one  instance  in  Hamil- 
ton. The  barb  wire  dropped  dowm  clear  of  everything 
and  we  only  had  to  cut  it  out.  It  didn't  stop  the  ser- 
vice. 

Mr.  Gossler  ;  I  would  like  to  make  a  reply  to  Mr. 
iMoore's  enquiry  for  any  other  companies  who  have  had 
experiences  on  their  lines  in  regard  to  arc  wires  taking 
off  discharges.  We  have  noticed  on  our  lines  throughout 
the  city  that  there  have  been  more  discharges  on  the 
lines  on  the  upper  portions  of  the  poles.  In  regard  to 
protection  within  the  city,  we  are  at  present  making  an 
experiment,  and  had  hoped  to  have  some  results  ready 
for  this  convention.  Fortunately,  or'  unfortunately,  there 
hav4  been  no  lightning  storms  of  any  consequence  within 
the  last  six  weeks.  We  are  protecting  one  circuit  ui 
the  citv  by  means  of  the  barb  wire,  and  another  circuit 
by  means  of  the  air  gap  lightning  arresters.  If  we  ha\  e 
any  results  before  the  convention  ne.xt  year  which  are 
worth  relating  we  will  let  you  have  the  benefit  of  them. 
In  regard  to  the  grounding  of  the  ground  wire  on  the 
pole,  if  that  was  carried  out  in  city  construction,  and 
carried  to  the  top  of  the  pole,  as  it  has  been  in  some 
instances,  it  would  not  be  safe.  It  would  be  unsafe  fur 
the  men  to  work.  The  means  of  connecting  the  barli 
wires  to  the  ground  wire  as  shown  in  Mr.  Thornton's 
paper  I  think  will  do  away  with  any  difficulty  to  be  ex- 
perienced in  that  way.  The  ground  wire  is  on  tlie  out- 
side of  the  crossarms  and  is  taken  down  far  enouj;h  on 
the  pole  so  that  a  man  sitting  on  a  lir.ice  or  cross-arm 
will   not  likely   come   in  contact   with    it. 

Mr.  Campbell  :  May  I  ask  Mr.  Thnmtc.n  if  he  could 
give  any  information  on  that  question  as  to  why  certain 
people  have  discarded   the   u.se   of   liarb   wire   ? 

Mr.  Thornton  :  I  believe  that  the  use  of  barb  wire  has 
been  abandoned  pn  the  Buffalo-Niagara  line,  at  least  it 
was  noted  in  some  of  the  electrical  papers.  Their  ext.ct 
reasons  for  doing  so  I  don't  know,  but  judging  from  our 
own  experience  I  should  think  it  is  proliably  due  to  de- 
fective construction  in  putting  the  barb  wire  up.  If  it 
is  inspected  every  now  and  then  I  think  that  trouble  can 
be  forestalled.  We  made  a  minute  inspection  this  year  and 
found  where  our  barb  wires  crossed  over  the  railway 
tracks  there  was  some  sign  of  deterioration  due  tci  the 
smoke  of  the  locomotives  acting  upon  the  zinc;  we  siiii|  ly 
cut  out  these  stretches  and  on  the  whole  of  the  rest  ol 
(he  transmission  line  there  was  not  the  sliglitest  sign  of 
any  deterioration  or  anything  we  nceiled  to  be  afraid  of. 
In  regard  to  trouble  in  winter,  last  year  we  had  an  ex- 
tremely severe  winter  in  Mcmtreal;  and  lUhough  we  had 
one  of  oiir  seventy-foot  |K)le  lines  in  the  city  blown  down, 
we  had  no  trouble  at  all  with  the  barb  wires  being 
broken  by  sleet  or  anything  cl.sc.  Mr.  Rce.sor  .spoke'with 
reference  to  the  telephone  line.  Our  telephone  line  is  1  e- 
low  the  transmission  line,  it  is  not  sliown  i.ii  liie  sketcli 
11'  my  paper.  It  is  hard  drawn  No.  I2,  B.  &  S-  copper 
wire  run  on  side     blocks.  We    liave    a   liridging   system 

with    somewhere    aliout    ten    telephones    connected    with    it 
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and  we  have  no  trouble  \villi  liciring  on  the  line  at  all, 
as  the  wires  are  "  spun  "  throughout  the  entire  distance 
from  Chambly  to  Montreal.  We  have  found  with  light- 
ning storms  that  the  city  is  affected  in  the  extiemities. 
A  short  time  ago  I  plotted  out  on  a  map  the  transfi  rm- 
ers  that  were  burned  out  and  it  showed  they  were  all  in 
bunches  in  certain  sections;  they  w/ere  at  the  extremities 
of  the  lines  to  the  east  and  west,  fjut  in  the  centre  of 
the  city  we  had  very  little  trouble  at  all.  In  the  east 
end  of  the  city  we  are  putting  up  barb  wire  o.i  one  cir- 
cuit that  runs  some  considerable  iliilance  from  I  he  power 
house.  In  regard  to  protecting  the  grounding  wire,  we 
have  recently  protected  it  by  running  a  wooden  moulding 
up  the  pole.  As  far  as  the  transmission  line  is  ton- 
cerned,  our  men  do  not  ordinarily  work  an  it  when  it  is 
alive;  but  in  the  city  it  is  a  different  thing;  we  always 
work  on  the  lines  when  alive  so  that  the  presence  of  any 
ground  wire  is  more  or  less  of  a  menace. 

The  President  :  Have   you    any    theory    for    the   occur- 

rence of  lightning  discharges  on  the  outskirts  of  the  city 
rather  than  in  the  city  ? 

Mr.  Thornton  :  I  think  it  is  a  well-known  fact  that 
the  greater  strain  during  a  lightning  storm  is  at  the 
ends  of  transmission  lines,  that  is  where  ^ve  experience 
most  of  our  trouble,  for  that  reason  I  said  the  arresters 
should  always  be  put   at   the  euds    of  the   lines. 

Mr.  W.  H.  Browne  :  May  it  not  be  the  fact  that  the 
presence  in  large  numbers  in  the  congested  portions  of 
the  city,  of  telegraph  and  telephone  wires,  which  are 
usually  above  the  electric  light  wires,  may  have  the 
.same  effect  in  the  distribution  of  lightning  discharges  as 
barb  wire  would  on   the   poles   themselves   ? 

Mr.  Thornton  :  I  don't  think  there  is  any  doubt  at  all 
that  the  presence  of  grounded  lines  and  that  sort  of 
thing  in  the  city  must  be  more  or  less  of  a  protection  to 
lines  in  the  immediate  vicinity,  and  for  that  reason  I 
think  we  suffer  less  in  the  city.  I  omitted  mention  that 
wherever  we  guyed  to  other  companies  poles  or  to  guy 
poles   we  put  a   strain    in.snilator     on   every   guy.  With 

legard  to  the  men  doing  line  work  in  the  city,  there  is 
no  doubt  about  it  if  you  leave  them  to  their  own  sweet 
will  they  will  do  aljout  the  worst  work  it  is  possible  for 
them  to  do.  Recently  we  have  been  paying  a  good  deal 
more  attention  to  our  line  work  and  have  found  it  ad- 
visable to  have  a  good  man  who  will  stay  right  by  tl.e 
gang  and  instruct  them  how  to  do  decent  work.  In  re- 
gard to  Mr.  Browne's  remarks,  1  jjurposely  left  isut  tlie 
matter  of  house  connections  and  that  sort  of  thing.  That 
in  itself  is  a  large  subject  and  needs  almost  a  paper  in 
itself.  It  is  a  difficult  job  in  some  cases  to  make  nice 
work  ill  house  connections,  especially  as  it  is  the  practice 
now  for  all  people  in  Montreal  at  least,  to  wire  their 
houses  to  the  rear,  while  the  poles  are  on  the  street,  mak- 
ing it  necessary  to  cross  over  the  roofs  of  houses.  In  build- 
ing lines  in  the  city  you  have  got  to  protect  your  lines 
and  to  put.  them  up  in  such  a  way  that  you  will  not 
have  crosses  between  your  primary  and  secondary  cir- 
cuits, and  that  your  primary  alrfl  secondary  wires  wont 
be  grounded  together  on  trees.  Where  other  companies 
are  operating  in  the  same  city  and  in  the  same  locality 
you  have  got  to  use  additional  precautions  in  i.rder  to 
avoid   any   chance  of  trouble.  You     have   got   to   ],alrol 

your  lines.  We  keep  one  special  inspector  who  patrols 
our  lines  day  in  and  day  out;  and  I  think  the  other  com- 
panies as  far  as  I  know  all  have  a  special  man  detailed 
to  do  the  same  work.  Although  we  occasionally  have 
line  troubles  I  think  a  great  many  of  them  are  forestalled 
by  this  inspector  going  around  and  reporting  delects  and 
the  repairs  being  made  at  once  before  anything  serious 
develops. 

The  President  :  It  occurred  to  me  while  Mr.  Thornton 
spoke  of  the  difficulties  of  connecting  hou.se  wires  from 
the  rear  to  a  line  that  is  on  the  street,  that  it  was  a 
very  great  difficulty  that  we  have  all  experienced  moie 
or  less.  I  would  like  to  know  what  the  practice  is  in 
Montreal  in  regard  to  that,  whether  you  allow  a  man  to 
wire  any  way  he  likes  and  you  connect  with  the  house 
no  matter  where  the  entrance  is,  or  whether  you  object 
to  certain  ways  of  making  connections,  such  as  going 
over  roofs  and   so  forth. 


Mr.  Thornton  ;  If  a  man  asks  for  the  rear  we  connect 
at  the  rear.  If  we  didn't  the  other  company  would,  1 
suppose.  That  is  where  poor  line  work  comes  in.  You 
leave  it  to  the  ingenuity  of  the  foreman  to  dodge  around 
chimneys  and  get  over  roofs;  and  some  of  the  roofs  are 
particularly  hard  to  get  over.  In  most  of  the  streets  in 
Montreal  the  blocks  are  divided  with  a  lane  up  the  cen- 
tre. Very  often  on  your  nerve  you  can  put  poles  up  a 
lane,  or  you  can  get  permission  from  the  proprietors  to 
put  poles  in  the  lanes.  In  that  way  we  can  connect  from 
the  rear.  In  some  cases  we  have  had  to  do  that;  it  was 
simply  impossible  to  connect  them  from  the  front.  In 
some  cases  to  avoid  interfering  with  any  other  company's 
line  we  do  go  considerably  out  of  our  way  to  avoid 
crossing  their  wires,  and  connect  to  the  customers  prem- 
ises. We  do  not  follow  any  special  rule  for  connecting  a 
customer's  premises.  It  is  almost  neeeswary  in  every 
single  instance  to  send  a  foreman  and  see  what  is  neces- 
sary. We  tliought  with  our  records  we  could  look  up 
and  determine  the  exact  position  of  the  customer  relative- 
ly to  our  poles  and  distribution  systems  and  say,  you 
need  so  much  wire;  but  we  found  we  could  not  do  that. 
It  is  necessary  to  send  the  foreman  and  see  what  is  neces- 
sary. Nearly  all  contractors  are  wiring  to  the  rear, 
especially  in  residential  sections. 

The  President  :  If  there  is  no  more  di.scussinn  I  think 
I  will  voice  your  sentiments  in  tendering  the  thanks  of 
the  Association  to  Mr.  Thornton  for  the  great  pains  he 
has  taken  in  preparing  this  paper.  It  is  a  very  valuable 
contribution   to  the  records  of  the   Association. 

The  President  read  a  telegram  from  Mr.  F.  Sim- 
mons, of  Kingston,  regretting  his  inability  to  attend  the 
convention  on  account  of  the  strike  in  that  city. 

At  12  o'clock,  noon,  Mr.  J.  J.  Wright  moved,  seconded 
by  Mr.  John  Yule,  that  this  meeting  adjourn  to  2.15 
o'clock  p.m.       Carried. 


AFTERNOON    .SESSION. 

The  President  in  the  chair,  called  the  Convention  to 
Older,  at  2.15  o'clock. 

A  telegram  was  read  from  Mr.  Edward  Slade,  stating 
he  had  been  detained  by  urgent  business,  but  would  be 
with  the  Convention  on  Thursday;  also  a  telegram  from 
Proi.  Owens,  stating  he  would  not  be  able  to  be  present 
to-day,  and  asking  that  the  reading  of  his  paper  be  post- 
poned until  Thursday  afternoon. 

The  President:  Gentlemen,  it  is  our  privilege  to  have 
with  us  this  afternoon  His  Worship,  Mayor  Morris,  of 
Ottawa,  and  Alderman  Deering,  Chairman  of  the  Civic 
Reception  Committee,  who  have  been  kind  enough  to 
come  down  here  to  greet  you  as  members  of  the  Can- 
adian Electrical  Association.  I  will  call  upon  His  Worship 
to  address  a  few  words  to  you  as  Mayor  of  the  City  of 
Ottawa.      (Applause.) 

Mayor  Morris:  Mr.  President  and  Gentlemen  of  the 
Canadian  Electrical  Association:  I  was  just  beginning  to 
wonder  if  the  Electrical  Association  was  responsible  for  the 
electrical  storm  which  has  just  passed  over  the  city,  and 
if  so  I  think  it  is  a  very  opportune  time  for  gentlemen 
who  are  interested  in  manufacturing  to  start  a  barb-wire 
factory  here  (laughter).  I  wish  now,  as  Mayor,  to  read 
you  a  formal  address  on  behalf  of  the  City  of  Ottawa,  as 
.follows: 

ADDRESS    OF     MAYOR     MORRIS. 

Ottawa,  19th  June,  1901. 
Mr.  President  and  Gentlemen  of  the  Canadian  Electrical 
Association: 
It  gives  me  great  pleasure  to  welcome  you  to  the  City 
of  Ottawa.  This  is  the  second  time  you  have  honored 
our  city  with  your  presence,  and  I  trust  that  your  deli- 
berations will  be  as  profitable  to  yourselves  and  to  your 
profession,  now.  as  they  were  on  that  former  occasion. 
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I  hope  that  you  will  not  find  the  citizens  of  Ottawa 
deficient  in  extending  courtesies  which  although  they  may 
not  advance  the  science  of  electricity  very  materially,  still 
will  go  a  long  way  towards  making  your  stay  here  pleas- 
ant  and   entertaining. 

We  are  given  to  flattering  ourselves  here,  that  as  an 
exponent  of  what  is  modern  in  electrical  development, 
Ottawa  leads  the  van.  It  is  our  proud  boast  (as  statistics 
will  maintain)  that  we  have  more  incandescent  lights  per 
capita  of  population  than  any  other  city  in  the  world.  The 
fine  street  car  service  that  you  see  here  is  the  outcome 
of  what  was  the  earliest  and  most  daring  enterprise  in 
street  railway  traction  in  Canada.  The  fine  water  power 
that  we  have  at  our  front  door  here,  enables  us  to  do, 
and  have,  many  things  that  will  no  doubt  prove  interesting 
to  you  on  inspection. 

The  progress  that  can  be  noted  here  in  electrical  de- 
velopment is  just  a  criterion  of  what  is  going  on,  on  all 
sides.  Everyone  knows  how  essential  to  our  comfort  and 
convenience  electrical  devices  have  become.  A  few  years 
ago,  a  light  of  the  brilliancy  of  an  ordinary  incandescent 
lamp  would  be  considered  much  too  bright,  in  fact,  injur- 
ious; now  it  has  become  so  much  of  a  necessity  that  people 
sometimes  find  fault  with  it. 

The  benefits  of  a  Convention  of  this  character  cannot 
be  too  highly  rated.  Most  of  the  startling  developments 
of  our  time  have  resulted  from  conventions  of  this  char- 
acter. In  your  daily  observations  in  your  power  houses 
and  your  offices,  you  see  wherein  some  of  your  apparatus, 
or  your  methods,  can  be  improved  upon,  or  in  some 
way  made  more  efficient.  You  wish  to  let  some  of  your 
fellow-workers  know  of  your  improvement.  What  bet- 
ter way  can  there  be  than  by  conventions  of  this  kind? 
We  all  know  the  results.  From  the  small  local  station,  whose 
radius  of  distribution  was  limited  to  a  mile  or  so,  now 
we  have  stations  supplying  power  forty  and  fifty  miles 
from  the   source   of   supply. 

There  does  not  seem  to  be  any  limit  to  the  develop- 
ment of  your  science.  At  the  present  time  wonderful 
strides  are  being  made  in  electrical  transmission  of  power 
over  distances,  which  is  destined  to  do  a  great  deal  in 
developing  this  country  as  to  manufacturing,  and  add  to 
the  comfort  of  living.  The  water  power  may  now  be 
brought  to  the  doors  of  the  factory,  and  through  the 
much-abused,  but  highly  prized  trolley  car,  the  poorest  and 
humblest  may  take  his  family  to  live  in  the  health  and 
happiness  offered  by  country  surroundings — where  each 
may,  in  time,  own  his  little  home. 

Wireless  telegraphy  is  destined  to  accomplish  wonder- 
ful things  in  war  and  commerce.  The  applications  of 
electrical  science  have  become  so  many  and  have  reached 
such  a  state  of  development,  that  their  treatment  calls  for 
a  very  high  order  of  knowledge.  The  profession  of  elec- 
trical engineering  is  certainly  one  woithy  of  the  best 
minds,  and  to  the  electrical  engineers  of  Canada  is  en- 
trusted as  much  as  to  anyone  the  mission  of  developing 
the  resources  of  our  country,  of  raising  Canadians  to  a 
higher  degree  of  civilization,  and  making  us  all  happier 
and   better   men. 

Let  me  again  repeat  my  welcome.  I  hope  that  your 
stay  in  Ottawa,  will  be  such  that  you  will  always  here- 
after hold  kindly  feelings  for  us,  and  if  anyone  suggests 
again  that  a  Convention  of  your  Association  be  held  here, 
you  will  jiot  be  averse  to  coming  back.     If  such  occurs, 


I    can    promise   that    your    welcome    will    be    as   cordial    as 
the   one   extended   to   you  to-day. 

W.    D.    Morris, 

Mayor. 
The  President:  I  have  much  pleasure  in  introducing  to 
you  Alderman  Deering,  Chairman  of  the  Civic  Reception 
Committee,  and  I  would  ask  him  to  address  a  few  words 
Alderman  Deering:  Mr.  President  and  Gentlemen, 
members  of  the  Canadian  Electrical  Association:  I  asked 
my  friend,  Mr.  Dion,  the  other  evening  when  we  were 
discussing  the  Convention  to  leave  my  name  off.  I  am 
sure  after  the  eloquent  address  you  have  listened  to  by 
His  Worship  anything  I  can  add  will  fall  very  flat.  I 
must  say  it  gives  me  a  great  deal  of  pleasure  to  be  here 
to-day  to  extend  to  you  a  welcome  from  the  citizens  of 
Ottawa.  We  think  that  we  can  give  a  right  royal  wel- 
come to  anyone,  and  I  hope  that  you  will  go  away  feel- 
mg  that  you  have  been  well  entertained.  We  will  do 
the  best  we  can.  I  hope,  if  the  weather  keeps  fine  until 
half-past  four,  to  take  my  part  and  we  will  then  give  you 
a  drive  around  the  city,  showing  you  our  best  residential 
streets,  and  also  have  a  look  at  the  new  bridge  and  sev- 
eral other  things,  so  that  I  think  you  will  find  that  your 
afternoon  has  been  well  spent.  Thanking  you  for  calling 
on   me,    Mr.    President,    I   will   take  my   seat. 

The  President:  I  have  pleasure  in  introducing  to  you 
Alderman  Desjardines.  and  I  would  ask  him  to  say  a 
few  words  to  you. 

Alderman  Desjardines:  Mr.  President  and  Gentlemen: 
The  Mayor  and  Chairman  of  the  Reception  Committee 
have  covered  the  ground  pretty  well,  and  there  is  not 
much  left  for  me  to  say.  However,  I  hope  I  may  be  of 
some  use  to  you  to  give  you  a  good  time  in  our  city 
while  you  are  here,  and  I  will  do  all  I  can  to  enter- 
tain you  in  the  best  manner  possible,  and  I  hope  that  you 
will  come  back  to  us  before  long,  because  we  generally 
love  to  see  good  people  come  to  our  city;  we  cannot  have 
too  many  good  friends.     I  thank  you. 

The  President:  Your  Worship  and  Gentlemen  of  the 
City  Council,  on  behalf  of  the  Canadian  Electrical  Asso- 
ciation, it  gives  me  very  much  pleasure  to  tender  to  you 
the  thanks  of  the  Association  for  your  kindness  in  com- 
ing here  this  afternoon  to  offer  us  a  civic  w-elcome  to  this 
city.  I  am  sure  that  all  the  members  of  the  .Association 
appreciate  very  highly  your  kindness  in  this  matter.  We 
thank  you  very  heartily,  and  we  trust  that  you  will  find  it 
pleasurable  to  attend  the  meetings  of  this  Association 
to  which  you  are  quite  welcome  at  all  times  until  our 
adjournment.     I   thank  you  very  much. 

The  President:  The  next  order  of  business,  which 
should  have  been  taken  up  this  morning  but  was  post- 
poned on  account  of  the  Secretary  not  having  his  minutes 
here,  is  the  reading  of  the  minutes  o!  the  last  annual  meet- 
ing.    I   will   call   upon  the   Secretary  to  read   them. 

The  Secretary  read  the  minutes  of  the  last  annual 
meeting,  which  were  approved  and  signed  by  the  President. 

The  President:  The  next  item  on  the  programme  is 
the   reading  of  the   Secretary's   report. 

The  Secretary  presented  his  report  as   follows: 
secretary-treasurer's   report. 

I  am  pleased  to  be  able  to  report  a  steady  growth  in 
membership  and  a  widening  interest  in  the  Association 
by  the  members  and  persons  and  corporations  interested 
in  electrical  matters  outside.  The  valuable  work  performed 
by  the    Legislation    Committee   has   exerte4   an    influence 
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in   this  direction,   yet   many   of  the   companies    who   bene-  During    the    year    death    removed    a    useful    and    much 

filed  largely  by  this  work  are  yet  without  the  Association.  esteemed  member  of  the  Associatioti— the  late  Mr.  Charles 

If  possible,  means  should  be  devised  of  adding  more  rapid-  P.   Dwight,  who  died  in  Toronto  on  January  20th,  last,  at 

ly    to    our'  membership.      If    the    privilege   of    membership  the  early  age  of  twenty-nine  years. 

were  offered  to  electrical  students  in  our  Scientific  Schools  Following  is  a   statement  of  the  receipts  and  disburse- 

at  the  nominal  fee  of  one  dollar  per  year,  as  is  done  by  ments: 

the  Mining   Institute,   it  might  be   the   means   of  inducing  i-inanci.^l  report  from  jlne  kst,  1900,  to 

yearly  additions  to  the  membership  of  bright  young  men  31ST  may,   1901. 

who  in  time  would  pay  the  regular  fees  and  do  valuable  receipts. 

service  towards  advancing  the  objects  of  the  Association.  ^^-^^^^  .^^  ^^^^j.  j^^^_.  ^    ^^^ $33983 

In  this  connection  it  has  occurred  to  me  that  the  Associa-  q^^)^  ^„  hand  June  i,   1900 11  20 

tion   might  also  think  it  advisable  to   offer  yearly  a   prize  121   Active  members'  fees,  at  $3 363  00 

to  the  Third  Year  Students  in  the   Electrical   Department  i6  Associate  members'  fees,  at  $2 3200 

.,      .        .,     .   ,         ^  •     ^^:^„  C.    H.    Mortimer — To    replace    Convention 
of  these  schools,  thereby  manifesting  its  interest  in  scien-  u       •„        r-  .•  a  ,,. 

01  inese  sv.iiuuia,  mi,.vuj,  e  buttons  lost  at  Hamilton  Convention..         6  25 

tific  education,  and  at  the  same  time  keeping  the  Associa-  Legislation  Committee— C.E. A 

tion  and   its   work   constantly  before   the   attention   of   the  Envelopes  used   i  00 

young  men  who  will  take  a  prominent  part  in  the  develop-  Loan    of  cuts 6  07 

mcnt  and  management  of  electrical   enterprises  in  the   fu-  $759  35 

ture.      These    suggestions    are    oflfered    for    what   they    are  disbursements. 

worth,   to  be  acted  upon  or  otherwise  as  the   Association  Convention   Expenses— 

.    ,  .  „•  j^  Convention   buttons    $12  50 

in  its  wisdom  may  decide.  ,        ,    _  . 

„  .  ,       T-  .■        r-    ;.f„o    v,,c  Grant    to    Local    Committee 95  0° 

Since    last    Convention    the    Executive    Committee    has  ^  ,  c.  i,  oc  nn 

•^  George   Angus — Stenographer    35  00 

licld   two  meetings,   first  in   Toronto,   on   October  9.    1900,  ^    Clement— Assistant  to  Secretary 3  00 

jointly    with    the    Legislation    Committee   pursuant    to    the  "Electrical    News"   printing  account 94  9° 

resolution   moved  by   Mr.    Yule   and   adopted   by   the   As-  Cuts  to  illustrate  Convention  papers 23  16 

sociation   at   the   Kingston   Convention,   and   secondly,   on  Ribbon   for  badges   (1900) 1  n 

February    12,   1901,   at   the   Windsor    Hotel,    Montreal.  Express    charges    '  ^ 

At    the    first    of   these    meetings   action    was    taken    with  ^^  ^^ 

the    object    of    securing    the    assistance    and    co-operation  Unpaid    accounts— 1899-1900 1785 

of  the  electric  lighting  companies  in  behalf  of  the  work  on  Grant   to   Secretary 125  00 

which   the    Committee    is    engaged    for    the    protection    of  Secretary's  travelling  expenses  to  Montreal 

electrical    interests.      Further    details    are   omitted   as    they  to  attend   Executive   meeting 2000 

,  ...  Postage        2000 

will  probably  be   given  in  the   Committee  s   report  to  this  ^     ,  ,  ,  ,„ 

'^  ■^  ^  Exchange    on   cheques 3  10 

Convention.     The  President  and  Secretary  were  instructed  Xpiggrarns 223 

to   memorialize  the    Dominion    Government   regarding   the  Stationery    860 

desirability   of  establishing   under   a   properly   qualified   of-  Express    charges    75 

ficer  a  Testing  Department,  which  would  be  at  the  service  Ribbon   for   badges    (1901) 2  81 

of   electric   lighting   companies    on    paymem   of   reasonable  Membership    cards    (1901) 1!!  $4^6  61 

inspection   fees.  

At    the    meeting   in    Montreal    on    February    12th,    last,  J282  74 

the  account   for  prmting  m  connection  with  the  last   Con-  ^^^^^^^^^   ^^^   |^,^_^|^   j^^_^^    ^     ^^^ ^^,^  ^^ 

vcntion    was    approved   for    payment,    three   new    members  Money  on  hand  June  i,  1901 1427 

were  elected,  and  six  resignations  accepted,  subject  to  pay-  $290  74 

mcnt  of  fees  to  the  end  of  current  Association  year.    Action  Unpaid  accounts   8  00 

with  regard  to  resignations  of  persons  connected  with  the 

$282  74 
Canadian    General    Electric    Company    was    deferred    until  

RECEIPTS. 

next    meeting.      Dates    for    the    present    Convention    were 

,    -  ,  ,  Money   in  bank  June   1.    1901 $27647 

fixed   and   an   appropriation    of   $150  voted   for   the   use    ol  1       j  t  ,    ,„„  , .   -,, 

^^     ^  ^  -'  Money  on  hand  June  i.  1901 14  27 

the    Local   Committee.  ^  Active  members'  fees,  at  $3 132  00 

The  following  Committees  were  appointed  to  complete  ig  Associate  members'  fees,  at  $2 20  00 

arrangements  for  this   Convention:    Committee   on   Papers  $442  74 

and    Topics    for    Discussion:    Messrs.    Gossler,    Slade   and  disbursements. 

Camp.     Local  Committee:    Members  of  the  Association  re-  Printing  badges  for  Convention $11  75 

siding  in   Ottawa,   together   with   Messrs.    W.    H.    Browne,  Postage  on  programmes,   etc 2000 

\V.  J.   Camp  and  A.   B.  Smith,  with  power  to  add  to  their  Exchange   on  chequas 2  70 

Express  charges   29 

number.  „  , 

.Telegram 3° 

The   advisability   ol   inviting   manuiacturers   of   electrical  stationery  45 

apparatus    to    exhibit   at   the    Convention    was    left    to    the  Money  on  hand  June  17,  1901 13  S3 

discretion   of  the   President.     Mr.  Angus   was   engaged   to  Mofiey  in  bank  June  17,  1901 393  72 

report   the   proceedings.     The    President,    Messrs.   Wright,  $442  74 

Yule   and   Smith  were   appointed   a   Committee    to   recom-  Mr.   Purcell   moved,   seconded   by   Mr.    Martin,   that   the 

mend   necessary  amendments   to   the    Constitution.  report  of  the  Secretary-Treasurer  as  read  be  adopted. 

The  number   of   members  at   present   on.  the   roll   is   as  Mr.  O.  Higman:    I  have  very  often  been  impressed  with 

follows:    Active,   235;   Associate,   32;   total,   267;   a   gain  of  the  fact  that  we  throw  away  nearly  the  whole  of  our  mem- 

;-.   since  last   report.  bership   subscriptions   in   the   annual  banquet.     Surely   an 
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Association  of  this  kind  which  claims  to  be  scientific  some- 
what in  its  aims  must  have  outgrown  the  barbarous  cus- 
tom of  wasting  time  and  means  in  mere  physical  gratifica- 
tion. After  the  banquet  is  over  to-morrow,  I  shall  take 
the  opportunity  of  moving  in  this  Convention  that  the 
annual  banquet  be  dispensed  with,  and  the  funds  be  de- 
voted to  some  more  profitable  purpose. 

The  President  put  the  motion  to  adopt  the  Secretary's 
report.     Carried. 

The  President  read  a  telegram  from  Mr.  McLea  Wall- 
bank,  regretting  his  inability  to  attend  the  annual  con- 
vention and  wishing  it  all  success. 

The  President:  In  accordance  with  the  constitution  and 
usual  custom,  in  connection  with  the  report  of  the  Secre- 
tary-Treasurer, I  will  appoint  Mr.  Purcell,  of  Walkerville, 
and  Mr.  Sangster,  oi  Sherbrooke,  as  auditors  to  audit  the 
accounts  of  the  Secretary-Treasurer  and  report  to-morrow. 
The  President:  The  next  order  is  the  reading  and  dis- 
cussion of  papers,  and  1  will  call  on  Mr.  O.  Higman,  of 
Ottawa,  to  read  his  paper  entitled  "  Dominion  Electrical 
Standards." 

Mr.  Higman  read  the  paper,  which  was  received  with 
applause. 

(See  page  i32). 

The  President:   You  have  heard  Mr.  Higman's  very  in- 
teresting  paper   on   the    standards   which   have    been   pro- 
vided by  the  Dominion  Government.     I  think  it  is  a  mat- 
ter for  congratulation  that  we  have  some  official  standards 
established   in  this   country.     This   is    a    matter   that   per- 
haps you  have  not  appreciated  as  much  as  the  companies 
doing   business   in    Ottawa,   who   have   been  in   a   position 
to  refer  to  those  standards  whenever  they  had  any  doubt 
as  to  the  accuracy  of  their  own  instruments;  and  in  order 
to  extend  these  benefits  to  the  whole  of  the  C.E.A.  as  far 
as  possible,  during  the  past  year  the  Executive  Committee 
passed  a  resolution   and  communicated  it  to  the   Depart- 
ment of   Inland    Revenue,   asking  them   to   continue   their 
work  in  this  direction  and  to  establish  a  standardizati-<n 
bureau  where  electrical   companies    could    get    their     in- 
struments  standardized.     It  may   be  a  little   early   to    ask 
for  this,  but  I  think  if  the  Association  continues  to  exert 
its  influence  in  that  direction  the  time  will  come  within  a 
very  few  years,  when  a  proper  standardization  bureau  will 
be  established  at  Ottawa,  which  will  be  of  very  great  bene- 
fit  to   electrical   engineers  and  others   connected  with   the 
electrical  industries  in  this  country.     The  paper  is  before 
you  for  discussion.     I  think  this  is  a  very  proper  occasion 
upon  which  to  take  up  the  question,  if  you  so  desire,  of 
the  desirability  of  a  standardization  bureau,  and  it  would 
be  well  to  hear  from  the  members  present  upon  that  point. 
If  there  was  a  general  desire  in  that  direction  some  reso- 
lution might  be  passed  and  transmitted  to  the  Government. 
In  connection  with  this  I  might  say  the  Minister  of  Inland 
Revenue   has   extended  an   invitation  to   members   of  this 
Association   to    go   to   the    Department   and  examine    the 
standards   which   they   have   provided  there.     May   I    hear 
from  Mr.  Leonard  on  this  subject,  to  start  the  discussion? 
Mr.  F.   H.  Leonard,  Jr.:    Tke  question  of  a  resolution 
as   suggested   by   the    President    1   think   is    a    very    good 
one.     There  is  no  doubt  but  what  the  Association   needs 
some  headquarters  in  which  they  can  repair  their  instru- 
ments, and  aside  from  the  difficulty  of  getting  a  delicate 
instrument  to  and  from  Ottawa  for  calibration  and  return- 
ing it  to  the  station,  it  ought  to  be  a   great  help  in   the 
determination   of  accurate  measurements.     I   feel  that  the 


Association  ought  to  at  least  pass  a  resolution  encourag- 
ing the  extension  of  this  Department  of  the  Government 
so  as  to  make  it  available  to  all  the  lighting  and  power 
companies  in  the  country,  and  I  will  suggest  now  that  a 
resolution  be  forwarded  to  the  Department  asking  that  the 
work  be  furthered  to  such  an  extent  as  to  enable  the  light- 
ing and  power  companies  of  the  country  to  have  this 
department  available,  and  that  a  certain  moderate  fee  I'e 
fixed,  which  will  enable  the  companies  to  compare  their 
instruments  without  being  obliged  to  send  them  out  oi 
the  country.  Any  person  that  has  had  occasion  to  ship 
out  instruments  for  repairs  will  realize  how  difficult  it  is 
to  get  those  instruments  out  of  the  country,  standardized, 
back  again,  and  then  perhaps  as  soon  as  they  are  returned 
you  find  that  they  are  inaccurate,  or  off  zero,  due  to  the  . 
jostling  they  get  from  the  express  company's  hands.  If 
the  Secretary  will  put  that  motion  in  order  it  can  be  read 
and   I    presume    there   will   be   a   ready   seconder. 

Mr.  O.  Higman:  It  was  not  intended  originally  to  be 
a  standardizing  bureau;  the  work  was  introduced  as  a  part 
01  the  weights  and  measures  system  of  the  country  ior 
testing  the  apparatus  which  measures  the  supply  to  the 
consumer.  In  order  to  do  that  we  had  to  get  standards, 
and  so  we  were  compelled  to  get  in  some  standards  at  once 
lor  the  purpose  of  comparison;  but  I  may  say  we  have 
always  encouraged  electric  lighting  companies  to  send  in 
tneir  instruments  to  be  compared,  and  a  certificate  has 
been  given  showing  the  result  oi  the  comparison.  No 
charge  has  been  made  to  companies  paying  the  annual 
registration  fee.  I  consider  myself  that  the  companies 
paying  this  fee  are  entitled  to  consideration  of  that  kind. 
i\ow  whether  we  should  proceed,  as  the  President  has 
pointed  out,  in  establishing  a  regular  standardizing  bureau 
IS  a  question  that  will  largely  be  with  the  electrical  indus- 
tries 01  the  country.  The  Government  will  not  move, 
i  imagine,  any  faster  than  they  are  obliged  to.  It  is  like 
drawing  teeth  to  get  money  for  scientific  instruments, 
ihey  do  not  quite  see  the  utility  of  them;  they  think  the 
money  would  do  more  good  for  missionary  purposes, 
and  so  we  have  to  get  along  as  best  we  may  with  ihc 
little  doles  we  get  from  time  to  time. 

Mr.  J.  J.  Wright:  I  was  just  about  to  ask  whether  this 
Standardizing  Bureau  would  be  simply  for  the  purpose  of 
comparing  instruments  that  would  be  sent  and  a  report 
made  thereon,  or  would  it  be  the  intention  of  the  As- 
sociation to  ask  the  Government  to  establish  a  bureau 
wherein  these  instruments  could  be  put  right— calibrated, 
in  other  words? 

Mr.  Higman:  That  would  involve  a  good  deal. 
Mr.  Wright;  If  that  were  done  it  would  manifestly  he 
a  great  convenience.  It  is  not  much  satisfaction  sending 
up  an  instrument  and  being  told  it  is  4.7896  out.  If  there 
was  some  bureau  established  by  authority  where  not  only 
standard  instruments  but  switch  board  instruments  could 
be  forwarded  and  corrected,  I  think  it  would  be  a  good 
thing. 

Mr.  Higman:  I  think  that  should  be  the  direction  of 
the  resolution.  I  have  asked  the  Minister  for  a  trained 
mechanic,  for  one  thing,  out  of  one  of  the  instrument 
making  establishments,  and  also  for  an  assistant  in  the 
work,  and  the  answer  that  I  got  from  him  was  that  ■  he 
would  see."  That  may  mean  that  we  will  get  it  or  it 
may  mean  we  will  not  get  it.  But  he  said  at  the  next 
session  of  parliament   it  was  likely   he   would   make   it  an 
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independent  branch  of  the  public  service  with  some  addi- 
tional  help. 

The  President:  There  are  several  things  it  would  be 
useful  to  know  in  dealing  with  this  question.  In  the  first 
place,  the  American  Institute  of  Electrical  Engineers  has 
moved  in  the  same  direction  in  regard  to  the  United  States 
as  it  is  suggested  we  should  move  here  in  regard  to  Can- 
ada. They  asked  the  American  Government  to  provide  a 
Standardization  Bureau.  Perhaps  somebody  here  will  be 
able  to  tell  us  just  what  that  means;  whether  it  is  intended 
to  have  a  bureau  for  the  mere  comparison  of  instruments 
or  whether  it  is  intended  this  bureau  should  undertake  the 
correction  of  instruments?  I  presume  the  standardization 
bureau  that  was  asked  for  in  the  United  States  was  to  be 
on  the  same  lines  as  similar  institutions  in  other  countries 
and  if  it  is  customary  in  such  bureaus  in  European  coun- 
tries, where  they  have  been  established,  to  correct  in- 
struments as  well  as  compare  them,  then  I  presume  i.hc 
Institute's  request  included  the  same  feature  and  that 
we  should  embody  the  same  thing  in  our  resolution. 
Another  thing  we  should  know  is  what  means  we  have 
got  in  Canada  for  comparing  instruments.  Some  of  the 
members  here  who  live  in  Montreal  may  enlighten  us  in 
that  regard.  What  facilities  are  there  at  McGill  Univers- 
ity for  that  kind  of  work?  Will  they  make  a  comparison? 
I  don't  suppose  they  make  any  corrections,  but  will  they 
make  comparisons?  I  think  these  things  would  help  us 
in  arriving  at  a  conclusion  as  to  what  action  we  should 
take. 

Mr.  G.  R.  Duncan:  In  AlcGill  University  they  have  a 
very  complete  set  of  calibrating  instruments.  Ihe  general 
custom  is  to  take  an  instrument  and  compare  it  and  draw 
out  a  curve  showing  at  a  glance  what  the  correct  reading 
should  be  for  any  indicated  reading  on  the  instrument. 
The  average  instrument,  such  as  the  voltmeter,  may  not 
be  so  much  out  near  zero  as  it  may  be  farther  on  the 
scale.  The  error  of  the  reading  may  possibly  be  due  to 
irregularity  in  the  magnetic  field.  Such  a  thing  as  that 
would  be  diflicult  to  repair.  In  fact,  I  don't  know  of  any 
method  for  repairing  that.  The  only  thing  to  do  is  to 
calibrate  the  instrument,  showing,  by  means  of  a  curve, 
\yhat  should  be  the  reading  for  any  indicated  reading  of 
the  instrument.  I  think  McGill  University  will  calibrate 
any  instrument  and  give  it  a  curve  such  as  I  have  de- 
scribed. As  for  repairing  instruments,  I  believe  they  do, 
on  special  occasions,  repair  an  instrument,  but  I  don't 
think  they  make  a  business  of  it  regularly.  They  have 
there  instruments  for  measuring  with  an  accuracy  of  some- 
thing like  one  part  in  ten  thousand  for  measuring  current 
or  resistance  or  E.M.F.;  and  I  think  one  of  our  men  has 
got  comparisons  of  one  part  in  100,000.  As  far  as  com- 
paring and  calibrating  instruments  is  concerned,  I  don't 
think  there  is  anything  to  excel  the  equipment  of  McGill 
University. 

Mr.  Higman:  With  reference  to  the  United  States,  at 
the  last  Session  of  Congress  they  passed  a  bill  voting 
$250,000  for  the  building  itself,  and  providing  for  a  staff, 
the  salaries  aggregating  $27,000  a  year,  comprising  a  di- 
rector of  the  bureau  and  three  physicists,  three  chemists 
and  some  mechanical  assistants.  I  presume  the  intention 
is  to  calibrate  and  repair  instruments  sent  to  them. 

The  President:  Mr.  Leonard,  what  form  do  you  wish 
to  give  your  resolution?  Do  you  want  to  include  the 
repairing   features? 

Mr.    Leonard:     I    think    it    would   be    well    to    do    that, 


to  make  it  cover  the  calibration  as  well  as  comparison. 
If  we  could  get  a  standardization  which  bears  the  stamp 
of  the  Government  it  would  be  well  to  get  a  chart  or  some- 
thing which  would  enable  us  to  read  our  instruments  cor- 
rectly. I  think  we  ought  to  go  still  further,  to  suggest 
the  extension  of  the  department  to  cover  the  repairing  or 
adjustment   of   instruments. 

The  President:  It  is  moved  by  Mr.  Leonard  that  a 
petition  be  addressed  from  this  Association  to  the  Gov- 
ernment, stating  to  them  that  it  is  the  desire  of  this  As- 
sociation that  a  standardization  bureau  be  established  by 
the  Government  wherein  instruments  may  be  compared 
and  calibrated  and  repaired,  which  are  used  for  making 
electrical  measurements. 

Mr.  Thornton:  Is  it  absolutely  necessary  to  have  in 
instrument  repaired?  If  you  have  got  a  calibration  curve 
I  think  that  is  about  all  that  you  want. 

The  President:  If  you  are  asking  for  anything  from  the 
Government  it  is  a  good  scheme  to  ask  for  more  than 
you   want. 

Mr.  Holnian:  You  are  asking  a  great  deal  of  your 
Government  to  ask  them  to  institute  a  department  which 
will  be  an  adjunct  of  your  calibrating  department  in  which 
department  you  will  have  repairs  made.  All  makers  of 
instruments  like  instruments  for  repairs  sent  in  to  them, 
and  to  ask  your  Government  to  go  into  the  repairing 
business  is  something  they  won't  do,  it  seems  to  me. 
Any  physical  department  of  any  institution  will  naturally 
furnish  a  curve  upon  being  asked,  and  that  curve  will  be 
sufficient  for  the  reading  of  your  instruments  and  make 
them  accurate.  If  the  instrument  is  actually  out  of  order 
and  needs  repairing  the  proper  place  to  send  it  is  to 
the  maker. 

The  President:  The  point  made  by  Mr.  Leonard  was 
the  difficulty  of  getting  the  instrument  to  be  repaired, 
across  the  border.  You  have  got  to  get  a  lot  of  papers 
filled  out  and  there  is  the  shipment  of  the  instrument. 
There  is  a  great  deal  of  delay.  In  every  other  sense  it  is 
undoubtedly  better  to  send   to  the  makers. 

Mr.  Martin:  I  second  Mr.  Leonard's  motion. 
Mr.  J.  J.  Wright:  Before  that  motion  is  carried  and 
before  the  question  terminates  it  should  be  thought  over 
a  little  more  carefully.  Of  course  I  asked  a  question  .is 
to  whether  this  bureau  would  undertake  to  put  an  instru- 
ment right  when  it  was  wrong  as  well  as  to  tell  you  how 
much  it  was  wrong,  but  I  did  not  quite  endorse  that  view ' 
of  it.  There  is  a  good  deal  of  force  in  what  the  last 
speaker  said.  We  must  be  careful  in  approaching  the  Gov- 
ernment, in  asking  for  anything,  that  we  go  about  it 
in  the  right  way  and  ask  for  exactly  what  we  want.  I 
think  your  theory  on  general  principles  is  a  pretty  good 
one:  ask  for  plenty  and  then  perhaps  you  will  get  some- 
thing you  are  looking  for.  But  in  this  case  it  bears  rather 
a  different  interpretation.  I  am  inclined  to  think  that  the 
principal  function  the  Government  should  be  called  upon 
■to  undertake  would  be  purely  the  calibrating  of  the  in- 
strument; it  would  then  become  a  standard  for  the  com- 
pany. The  calibrating  curve  could  be  used  with  that  in- 
strument when  it  was  used  as  a  standard  instrument  only. 
The  company  which  employs  good  mechanics  can  then 
repair  and  have  repaired  their  station  instruments,  using 
the  calibrated  instrument  as  a  standard.  I  think  the  ques- 
tion ought  to  be  a  little  more  thoroughly  considered  as 
to  whether  that  would  not  be  about  the  extent  of  the  func- 
tion which  we  could  ask  the  Government  to  undertake. 
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Mr.  Reesor:  I  think  Mr.  Leonard's  difficulty  could 
be  got  over  in  this  way,  to  request  the  Government  to 
ask  the  makers  of  these  instruments  to  come  over  on  this 
side  of  the  line.     (Laughter.) 

Mr.  Thornton:  What  is  wanted,  it  seems  to  me,  is 
not  a  very  high  degree  of  accuracy  for  all  instruments 
used  in  the  station.  Most  companies  have  a  large  number 
of  instruments  that  are  in  daily  use  and  also  a  set  of 
standard  instruments,  which  they  use  to  standardize  all 
the  other  instruments  from.  .'Ks  these  station  standards 
are  liable  in  time  to  get  out  of  calibration,  it  would  be 
a  great  advantage  to  be  able  to  send  them  to  Ottawa  and 
have  them  re  calibrated  rather  than  to  have  to  ship  them 
out  of  the  country. 

The  President:  It  has  been  suggested  to  me  that  it 
might  be  a  good  way  to  deal  with  this  question  to  appoint 
a  committee  of  this  Association  to  carefully  consider  the 
whole  question  and  then  draw  up  a  memorial  to  the  Gov- 
ernment in  proper  form,  asking  for  such  advantages  as 
are  deemed  proper.  Perhaps  it  could  be  done  better  in 
that  way  than  by  passing  a  resolution  hastily  without  pro- 
per consideration.  However,  that  is  a  mere  suggestion, 
and  the  only  resolution  before  the  chair  is  that  of  Mr. 
Leonard.  If  there  are  any  amendments  I  would  like  to 
hear  them. 

Mr.  Leonard:  I  would  be  quite  willing  to  withdraw  my 
motion  and  leave  this  matter  open  for  a  committee.  I 
think  it  would  be  put  in  better  form  probably  if  we  had 
a  little  discussion  on  the  matter  and  arranged  upon  a 
resolution  which  we  could  present  to  the  meeting,  which 
would  cover  exactly  what  we  want,  rather  than  to  do  this 
thing  too  hastily. 

The  President:  It  will  be  necessary  for  some  one  to 
move  that  a  committee  be  appointed. 

Mr.  Martin  moved,  seconded  by  Mr.  Kitchen,  that  the 
President  appoint  a  committee  to  draw  up  a  properly 
worded  memorial  to  be  presented  to  the  Government,  the 
personnel  of  the  Committee  to  be  left  to  the  President  of 
the    Association   to    appoint.      Carried. 

The  President:  I  will  appoint  on  this  Committee  Mr. 
F.  H.  Leonard,  Jr.,  of  Montreal,  Mr.  P.  G.  Gossler,  Mon- 
treal, Mr.  J.  W.  Campbell,  Toronto,  and  Prof.  Owens,  of 
McGill   University. 

Mc.  O.  Higman:  There  was  one  subject  in  connection 
with  the  Government  work  I  would  like  to  allude  to  and 
that  is  with  regard  to  the  Inspection  Act.  We  secured 
an  amendment  last  session  whereby  inspection  by  the  Gov- 
ernment is  made  absolute  and  the  inspection  of  meters 
by  what  we  call  tramp  inspectors  is  prohibited.  Those 
people  in  fact  went  so  far  as  to  create  a  company  called 
"The  Standard  Electric  and  Gas  Meter  Company";  they 
undertook  to  give  certificates  and  make  inspections  and  it 
was  found  neaessary  in  order  to  protect  not  only  the 
supply  companies  but  the  consumers  themselves,  to  pass 
an  amendment  whereby  any  inspection  apart  from  the  Gov- 
ernment inspection  was  made  illegal,  with  a  penalty  of  $25 
for  each  inspection. 

At  4.15  o'clock  .p.m.  the  Convention  adjourned  to 
Thursday,   at   10   o'clock   a.m. 


SECOND  DAY. 

The  President  in  the  Chair,  called  the  Convention  to 
order  at  10.15  o'clock. 

A  telegram  was  read  from  Mr.  Edward  Slade,  of  Que- 
bec,  stating  that  by   reason   of  unexpected  and   important 


business  he  would  be  prevented  from  attending  the  Con- 
vention. An  invitation  was  also  read  from  Mr.  Evans  of 
the  Montmorency  Light,  Heat  and  Power  Co.,  to  hold 
the  next  Convention  in  the  City  of  Quebec. 

The  President  stated  that  Mr.  Doherty  had  sent  word 
to  Mr.  Gossler,  Chairman  of  the  Committee  on  Papers, 
that  he  had  been  taken  ill  and  would  not  be  able  to  travel, 
and  he  much  regretted  he  would  not  be  able  to  attend 
the  Convention  and  read  his  paper. 

Mr.  J.  M.  Robertson,  of  Montreal,  read  his  paper  on 
"  The  Influence  of  the  Load  Factor  on  the  Design  and 
Operation  of  a  Lighting  and  Power  System,"  which  was 
well  received.      (See  pag-e  136). 

The  President:  Gentlemen,  the  paper  just  read  by  Mr. 
Robertson  is  certainly  one  of  the  most  exhaustive  and 
practical  we  have  had  before  us.  It  is  now  before  you 
for  discussion  and  I  trust  the  discussion  will  be  such  as 
to  bring  out  all  the  very  important  points  it  covers  in  order 
that  it  may  be  useful  to  us  in  a  greater  degree. 

Mr.  J.  J.  Wright:  I  do  not  feel  myself  competent  to 
discuss  a  paper  of  this  nature,  but  for  the  sake  of  starting 
somebody  else  going  I  just  call  your  attention  to  one  part 
of  it  that  strikes  me  as  being  worthy  of  notice,  and  that 
IS  the  meters  spoken  of  by  Mr.  Robertson  with  a  varying 
speed,  which  would  be  very  desirable  to  measure  power, 
but  under  the  circumstances  I  think  it  would  be  impracti 
cable  here  with  the  Dominion  laws  governing  the  inspec- 
tion of  meters.  Perhaps  Mr.  Higman  can  enlighten  us  on 
that. 

The  President:  I  would  like  to  know  from  Mr.  Robert- 
son whether  these  meters,  which  I  understand  are  self- 
winding, clock-working,  are  reliable  and  can  be  depended 
upon  to  change  at  the  proper  time  so  that  the  total  read- 
ing would  be  correct. 

Mr.  Robertson:  That  is  exactly  the  trouble  with  ihe 
meters  that  are  on  the  market  now;  they  are  not,  so  far 
as  I  know,  entirely  satisfactory  in  that  way.  A  great  many 
of  the  self-winding  mechanisms  are  actuated  by  batteries 
and  these  give  trouble  at  times.  In  America  there  are 
not  a  sufficient  number  either  made  or  installed  to  tell  a 
great  deal  about  them.  With  reference  to  Mr.  Wright's 
objection  that  they  would  not  comply  with  the  Inland 
Revenue  regulations,  I  personally  would  not  want  a  meter 
that  would  run  fast  or  slow,  I  would  want  a  meter  that 
would  run  on  two  dials;  and  it  would  simply  be  a  question 
of  making  a  different  rate  for  the  indication  of  one  di.i' 
to  that  on  the  other;  the  entire  registration  of  the  day 
would  be  the  sum  total  of  the  two  dials.  That  would  com- 
ply in  every  way  with  the  Government  regulations,  as  the 
meter  itself  could  be  entirely  sealed  the  same  as  an  or 
dinary  meter  and  the  governing  medium  would  be  outside 
of  the  meter.  There  has  been  something  designed  by  which 
they  control  the  overlapping  of  the  dials  on  the  circuit, 
but  as  most  of  the  lighting  in  Canada  is  alternating  it 
is  not  applicable.  I  think  it  still  remains  for  some  very 
enterprising  companies  to  get  out  a  meter  that  is  really 
good. 

The  President  read  the  report  of  the  Committee  on 
the   nomination  of  the    Standing   Committee   as   follows: 

Committee  on  Statistics:  Messrs.  A.  A.  Wright  (chaii- 
man),  K.   B.  Thornton,  and  J.   F.   H.   Wyse. 

Committee  to  Confer  with  Underwriters:  Messrs.  P. 
G.  Gossler  (chairman),  Edward  Slade,  A.  A.  Dion,  Alder- 
man Sadler,  A.  Sangster  and  J.  J.  Wright. 

Committee  on  Arc  Light  Rating:    Messrs.  O.  Higm-  • 
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(chairman),  P.  G.  Gossler,  Fred  Thomson,  John  Yul-. 
Prof.  Owens,  J.  R.  Robertson,  and  A.  B.  Lambe,  Jr. 

Committee  on  Legislation:  Messrs.  John  Yule  (chair- 
man), B.  F.  Reesor,  A.  A.  Wright,  C.  B.  Hunt,  W.  H. 
Browne.  A.  A.  Dion,  W.  H.  Briethaupt,  R.  O.  McCul 
lough,  J.  J.  Wright,  with  power  to  add  to  their  numbers 

Committee  on  Standardization  of  Accounts:  Messr.s. 
D.   R.  Street  (chairman),  H.   H.  Henshaw,  A.   A.  Wright. 

Mr.  J.  J.  Wright  moved,  seconded  by  Mr.  A.  B.  Smith 
that   the   report   be  adopted. 

Mr.  Yule:  Before  that  is  adopted,  I  suggest  that  Mr 
B.  F.  Reesor  be  put  on  as  chairman  of  the  Legislation 
Committee.  He  has  been  on  for  a  great  number  of  years 
and  his  services  have  proved  very  efficient  and  valuable  in  that 

position. 

Mr  Reesor:  I  think  Mr.  J.  J.  Wright  makes  a  very 
good  chairman;  and  he  is  all  right  and  in  the  right  place. 

The  President:    Mr.  John  Yule   is   named   as   chairman 

here.  . 

Mr.  Reesor:  He  is  a  better  man,  perhaps.  (Laughter.) 
The  President:    We  have  all  come  to  regard  Mr.  Yul- 

as  being  so  fond  of  this  work  that  we  do  not  like  to  take 

it   from   him. 

The  motion  to  adopt  the  report  was  put  and  earned. 
Mr.  L.  Denis,  of  Quebec  City,  read  his  paper  on  "  Bal 
ancing  a  3-wire  Alternating  Secondary  System,"  which  wus 
ijreeted  with  applause.  (See  paije  134)- 
'  The  President:  This  is  another  valuable  paper  which 
I  hope  you  will  not  let  pass  without  some  comment.  Tt 
would  be  really  too  bad  that  the  paper  read  by  Mr.  Robert 
son  and  also  this  one  should  not  provoke  some  discus 
sion.     They   surely   give   room  for   discussion. 

Mr.  Fisk:  Mr.  Denis  mentions  in  his  paper  properly 
fused  junction  boxes  in  the  two  outside  secondary  wires 
I  would  like  to  have  a  description  of  that  bo.x  and  the 
kind  of  fuse. 

Mr.  Denis:  The  box  used  is  an  ordinary  cut-out  motor 
fuse  box— an  ordinary  street  car  motor  fuse  box;  and 
practice  shows  that  the  fuse  to  be  used  should  not  be 
above  a  third  of  the  capacity  of  the  transformers  that  \vt 
banked.  Sometimes  we  have  to  exceed  that  though,  that 
is,  when   we   cannot   get  the   proper  line   arrangements. 

Mr.  Leonard:  Did  I  understand  that  the  fuse  was  ♦» 
be  one-third  or  one  and  one-third? 

Mr.  Denis:  One-third.  It  is  only  supposed  to  be 
used  when  one  transformer  is  loaded  more  than  another. 
I  may  add  that  we  have  to  inspect  these  junction  boxes 
every  week.  We  are  very  particular  about  that.  And  01 
course  we  replace  any  fuse  that  is  blown;  also  when- 
ever we  have  any  blown  fuse,  a  special  study 
of  the  district  and  the  condition  of  the  load  has  to  be 
made,  because  the  fuse  should  not  blow. 

Mr.  Thornton  :  Wc  have  one  or  two  sceoiiilarv  three- 
wire  systems  in  Montreal,  and  that  matter  of  blown 
fuses  is  quite  a  thing.  We  do  not  make  a  point  of  mak- 
ing a  special  inspection.  Our  attention  has  generally 
been  drawn  to  the  fact  that  there  is  a  fuse  blown  some- 
where by  a  telephone  message  from  a  customer  that  the 
lamps  are  rather  dim.  We  only  have  one  or  two  of 
those  systems  and  we  have  not  made  a  specialty  of 
.special  inspection.  There  are  one  or  two  points  in  Mr. 
Denis'  paper  I  would  like  to  refer  to.  With  regard  to 
the  slips  that  are  given  out  to  the  foremen,  I  did  not 
quite  understand  how  thev  designated  which  side  of  the 
three   wire   system   they   wanted   the   ^:ustonier   to   be   con- 


nected Iruiii.  I  always,  in  Montreal,  designate  them  by 
saying  I  want  them  connected  from  the  sidewalk  sihe  or 
the  street  side.  W#;  have  maps  .showing  the  .sections,  the 
size  and  everything  el.se  of  the  wire,  and  you  can  very 
easily  lay  out  for  yourself  what  side  you  want  the  cus- 
tomer to  go  on;  and  you  simply  tell  the  line  foreman  that 
you  want  the  customer  of  such  and  such  an  address  to  be 
connected  from  the  street  side  or  the  sidewalk  side.  We 
also  find,  to  be  absolutely  certain  of  our  records,  we  have 
very  often  to  make  a  second  inspection  of  the  line  to 
make  sure  the  lineman  properly  reports  the  work  he  has 
to  do.  lie  turns  in  his  slips  in  the  same  \vay  as  Mr. 
Denis  reports  on,   but  we  find  they  are  often   inaccurate. 

Mr.    B.    F.    Reesor  :  I     would   like   to   ask   a   question. 

What  kind  of  fu.se  does  Mr.  Denis  use — an  alloy  or  just 
conmion  fuse  ? 

Mr.   Denis  :        .lust  common  fuse. 

Mr.  Keesor  :  When  vou  said  one-third  of  the  capacity 
did  you   mean  of  the  bank   or  the  transformer  ? 

Mr.  Denis  :  Of  each  transformer.  The  transformers 
that  are  banked  are  all  of  the  same  capacity.  The  fuses 
in  the  junction  boxes  all  along  the  bank  are  a  third  of 
the  capacity  of  each  transformer. 

IMr.  Reesor  :  The  way  we  do  in  our  ease,  in  designat- 
ing the  different  lines,  is  this,  instead  of  using  cross-arms 
we  have  the  wires  on  an  iron  bracket  under  the  cross-arm 
and  they  go  in  a  triangle  and  we  designate  them  bv  the 
top  or  bottom  \vire. 

Mr.  Robertson  :  I  understand  from  this  with  regard 
to  the  connection  of  the  transformer  to  its  own  mains, 
that   the  mains   run   each   way   from   the  transformer  ? 

Mr.   Denis  :        Yes. 

Mr.  Robertson  :  When  yon  have  to  reinforce  a  trans- 
former how  do  you  know  on  which  side  of  that  over- 
loaded  transformer  to  connect  the  other  one  ? 

Mr.  Denis  :  In  that  ease  a  special  studr  of  the  dis- 
trict has  to  be  made.  The  bank  is  not  only  subdivided 
into  transformers,  but  the  transformer  has  to  be  sub- 
divided on  each  .side  and  trial  records  made  of  that. 

Mr.  Robertson  :  That  is  what  I  wanted  to  know  You 
said  vou  did  it  on  vour  records  and  I  wondered  how  you 
did   it   in   the  office. 

Mr.  Denis  :  Oh  no.  The  only  information  regarding 
it  which  the  records  give  is  that  a  certain  portion  of  the 
bank,  sav  one  transformer  is  being  overloaded.  If  you 
want  to  go  into  further  details  vou  have  to  subdivide 
that    portion   of  the  bank. 

Mr.  Robertsfin  :  .'Vlso,  when  vdu  say  what  its  ap- 
proximate maximum  demand  will  be,  how  do  you  know 
it  is  going  to  arrive  at  the  same  r;itio  ? 

Mr.  Denis  :  It  didn't  at  first,  Imt  the  figures  show 
thev   all   lear  the  same  ratio. 

Mr.  Reesor  :  What  means  have  you  of  ascertaining 
when  a  fuse  in  one  transformer  goes  ?  Just  by  the  lights 
themselves  ? 

Mr.   Denis  :        In   a   transformer   or   junction   box   ? 

Mr     Reesor  :        In   the   transformer. 

Mr.  Denis  :        Then  the  junction  box  fuses  wojild  go  too. 

Mr.   Reesor  :        If   if  is  not   overloaded  ? 

Mr.  Denis  :  In  most  cases  it  is.  If  it  is  not  and  if 
we  found  by  our  records  we  could  dispense  with  that 
transformer,    we   would,    immediately. 

Mr.  Reesor  :  Your  minimum  load  might  be  on  and  it 
would  not  be  noticed  until  the  maximum  load  came  on 
and  then  the  whole  thing  would  go. 
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Mr.  Holmaii  :  I  have  used  the  Wriglit  niaxiiiiuin  du- 
uiaiid  muter  mi  a  trausfDriiier  to  ascertain  its  maxiiuuin 
load  ;  I  have  also  used  it  for  the  purpose  ot  ascer- 
taining the  load  of  a  customer  when  I  was  suspicious 
that  that  customer  was  usiug  more  than  a  normal 
amount.        We   put    the   meter   out   on   a   pole. 

Mr.  Denis  :  We  corresponded  with  tlie  Wri;'l,l  .Maxi- 
mum Demand  fileter  Company  ami  never  gd  ,iuy  answer. 
We  asked  them  if  their  meter  would  str.d  to  be  put  out 
on  a  pole  and   we  never  got   auv   answer   from   tluiii 

Mr.  Purcell  :  I  have  u.sed  tl'.e  same  instrument  for 
that  purpose  and  put  it  on  a;;y  voltage  and  it  is  one  of 
the  finest  instruments  \i  u  can  get  hold  of  ;  and  it  is  sur- 
prising how  the  re-r.lts  will  differ  from  what  you  think 
they  are. 

Mr.     Denis  :  It    doesn't    seem    so     frcMii     these     figures. 

We  find  nov.-  we  can  almost  dispense  with  tliciii,  al- 
though  we  ilidn't   at   first. 

Mr.  Holnian  :  It  was  only  on  a  suspected  circuit  that 
the  instrument  was  used  ;  we  did  not  have  one  meter  for 
each  of  our  transformers.  We  simply  used  them  for  con- 
firming or  exploiting  our  ideas  in  connection  with  that 
transformer  ;  and  as  the  gentleman  immediately  after  me 
stated,  I  have  found  the  facts  as  represented  by  that  me- 
ter a  little  at  variance  with  my  ideas  of  what  the  trans^ 
former  was. 

Sir.  J.  J.  Wright  :  I  think  we  .should  not  let  the  occa- 
sion pass  without  moving  a  vote  of  thanks  to  both  Mr. 
Robertson  and  Mr.  Denis  for  the  two  able  papers  we  have 
just  heard  read. 

Mr.   Martin  ;        I   take  pleasure  in  secondiuig   the   motion. 

The  President  ]nit  the  motion,  which  was  carried  with 
applause. 

Mr.  Holman  :  Refore  adjourning  for  the  morning  I 
have  one  cjiiestion  to  ask  Mr.  Robertson.  Ilis  paper  is 
worthy  I  think  of  a  great  deal  of  thought  and  there  is 
one  very  small  question  that  occurred  to  me.  I  would 
like  to  know  his  experience  with  the  use  of  a  meter  for 
measuring  small  capacity  motors,  where  the  load  on  that 
motor  was  of  a  thoroughly  variable  nature,  whether  the 
customer  complained  of  his  bills  or  not   ? 

Mr.  Robertson  :  I  am  afraid  Mr.  Ilidmaii  has  asked 
a  igood  deal  larger  question  than  he  thinks.  We  have  a 
very  large  number  of  small  customers,  varying  from  one 
half  H.P.  up  to  anything  you  like  and  we  do  have  a 
considcral  le  numlier  of  complaints  from  our  smallest 
customers  with  reference  to  bills,  but  as  a  rule  it  is  be- 
cause some  outside  person  speaks  to  the  customer  and 
tells  him  something  aliout  his  meter,  and  he  then  pro- 
ceeds to  read  his  own  meter  and  figure  out  his  bill.  We 
find  as  a  rule  when  we  take  the  ciuestion  up  with  him  we 
have  no  trouble  at  all.  We  are  using  a  Stanley  meter 
for  small  customers  and  have  no  trouble  wliatever  in  prov- 
ing to  the  customer  that  the  meter  is  correct  ;  should  he 
so  desire  we  offer  him  the  option  of  having  it  tested  him- 
self and  he  may  call  in  any  outside  per.son  he  likes,  we 
having  the  right  to  be  present.  I  might  say  with  refer- 
ence to  accuracy  of  integrating  meters  on  variable  load 
that  they  are  as  perfect  as  there  is  any  necessity  for. 
The  inertia  of  the  moving  element  is  .so  little  that  with 
full  load  on  a  meter  the  time  elapsing  between  opening 
the  switch  and  looking  at  the  meter  is  sufficient  for  it 
to  stop.  Some  time  ago  there  were  some  elaborate  tests 
made  on  Thompson  wattmeters  to  determine  the  error 
introduced  by  inertia  and  tlu-  instruments  were  found  to 
be   practically   accurate.       As   the    inertia   of   such   a   meter 


as    the    Stanley    is    much    less,    the    accuracy    would    be    cor. 

respoiidiiigly  greater. 

Mr.  B.  F.  Reesor  moved,  seconded  by  Mr.  John 
Vule.  and  resolved,  that  the  sympathy  of  the 
members  of  this  Association  now  in  session  at 
Ottawa  be,  and  the  same  are  hereby  extended 
to  our  esteemed  fellow  member,  Mr.  A.  A.  Wright, 
i\l.I'.,  and  family,  of  Renfrew,  in  his  bereavement  by  the 
death  of  his  only  daughter;  and  that  a  copy  ot  this  reso 
lution   be   forwarded   by   the   Secretary   to   Mr.    Wright. 

The  President;  You  have  all  heard  the  resolution.  It 
is  especially  regrettable  because  Mr.  Wright  has  been  a 
constant  attendant  at  our  Conventions.  I  do  not  remem 
ber  one  where  he  was  not  present  and  did  not  take  an 
active  part,  and  when  I  missed  him  here  on  the  tirst 
day  1  supposed  there  must  have  been  some  very  serious 
reason  to  keep  him  away. 

The  motion   was   put   and   carried. 

GKNEK,\L    BUSINESS. 

Mr.  Thornton:  In  regard  to  the  institution  of  a  stu- 
dent membership  clause  in  connection  with  the  Canadian 
Electrical  Association  as  suggested  in  the  Secretary's 
report,  the  Canadian  Society  of  Civil  Engineers  have  a 
student's  membership,  and  I  think  it  would  not  be  a  bad 
idea  to  have  the  same  introduced  in  connection  with  this 
Association,  with  a  view  to  infusing  new  blood  into  the 
Association  from  time  to  time  and  also  drawing  mem- 
bers from  the  scientific  and  technical  colleges  throughout 
the  country,  and  I  think  we  may  get  some  good  men  out 
of  them.  I  think  it  would  be  very  useful  to  the  Associa- 
tion. 

The  President;  I  think  the  Secretary  has  given  this 
question  some  attention,  and  if  I  am  not  mistaken  he  has 
consulted  with  some  of  the  authorities  of  some  of  the 
colleges  m  that  connection  and  I  would  like  to  hear  from 
him. 

Mr.  C.  11.  Mortimer;  1  may  say  Mr.  President  and 
Gentlemen,  that  I  have  not  consulted  with  the  authorities 
of  the  schools  with  regard  to  this  matter,  but  it  has  oc- 
curred to  me,  and  I  have  thought  for  some  time  past  that 
this  Association  might  and  ought  to  keep  itself  in  touch 
with  the  young  men  who  are  passing  through  our  scien- 
tific schools;  and  a  short  time  ago  I  noticed  that  the  Can- 
adian Mining  Institute  had  established  a  special  fee  for 
students  of  one  dollar  per  year,  and  it  occurred  to  me  it 
might  be  a  good  idea  for  this  Association  to  have  a  special 
fee  for  students  that  are  passing  through,  taking  the  electrical 
course  in  our  scientific  schools;  and  these  students  would, 
after  passing  through  the  schools,  probably  become  and 
remain  members  of  this  Association,  and  would  become 
valuable    members. 

Mr.  Reesor:  They  would  be  associate  members 
in  the  ordinary   way? 

Mr.  Mortimer:  Yes.  1  would  suppose  that  they  would 
become  associate  members.  I  don't  suppose  they  would 
desire  the  right  to  vote.  And  I  thought  also  that  per- 
h;ips  the  Association  might  offer  a  yearly  prize  to  the 
third  year  students  in  the  electrical  department  of  our 
scientific  schools,  which  would  also  keep  the  Association 
before  the  students  in  the  schools.  I  would  be  very  glad 
if  the  membersliip  would  express  their  opinions  upon  the 
suggestions. 

Mr.  Purcell:  I  think  it  possibly  would  resolve  itself 
into  a  matter  of  funds.  I  thing  if  necessary  to  give  a 
prize   it   might  be   desirable  to   advance   the   fee   for  active 
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membership,  say  from  $j  to  $5.  I  for  one  do  not  feel  at 
all  backward  in  coming  up  to  the  additional  amount,  and 
I  ieel  heartily  in  accord  with  the  movement  suggested 
by  our  Secretary. 

Mr.  E.  B.  Biggar:  I  may  say  that  in  attending  the 
annual  meetings  of  the  Canadian  Society  of  Civil  Engin 
eers  I  have  noticed  that  the  student  members  of  that  As- 
sociation avail  themselves  very  fully  of  the  privilege  of 
attending  the  meetings,  and  at  many  of  these  meetings 
the  attendance  of  the  stadents  at  McGill  is  larger  than 
that  of  the  regular  members.  They  have  three  or  four 
classes  of  membership,  a  full  membership,  an  associate 
membership  and  student  membership,  the  student  mem- 
bership being  for  the  students  of  colleges  and  universities. 
1  think  Mr.  Mortimer's  idea  is  a  very  excellent  one;  I 
feel  sure  that  the  Association  will  find  a  very  great  bene- 
fit in  the  immediate  future. 

Mr.  Mortimer;  I  might  say  this  prize,  in  my  opinion, 
need  not  be  a  very  large  prize,  and  it  might  be  given  for 
a  paper  or  thesis  which  could  be  read  at  the  annual  con- 
ventions. 

Mr.  McBurney:  In  the  way  of  a  suggestion,  I  would  say 
that  the  same  thing  seems  to  strike  nearly  every  member 
I  have  spoken  to,  that  if  a  fee  of  $2  were  charged  for  the 
annual  dinner,  not  touching  the  funds  of  the  Association, 
it  would  be  satisfactory  to  every  one.  I  would  not  like 
to  say  anything  about  the  management  of  the  Association, 
any  more  than  to  make  a  suggestion,  and  that  would  be 
this,  that  if  a  clause  similar  to  what  Mr.  Mortimer  has 
spoken  of  were  introduced  into  the  organization  I  think 
it  would  exclude  or  have  a  tendency  to  exclude  some  of 
the  plant  managers;  I  think  the  tendency  would  be  for 
some  of  them  to  stay  at  home  and  let  the  students,  who 
are  not  so  much  interested  in  the  Association,  attend  .he 
Conventions. 

Mr.  J.  J.  Wright;  1  thmk  if  there  is  any  such  sugges- 
tion adopted  it  would  be  a  very  favorable  opportunity  to 
revert  to  the  original  intention  of  Constitution  and  to 
draw  the  line  more  sharply  between  active  and  associate 
members,  which  has  gradually  become  obliterated.  The  fee 
is  diflerent,  but  the  standing  appears  to  be  about  the  same. 
If  three  grades,  as  in  the  Canadian  Society  of  Civil  Engin- 
eers, were  adopted  it  would  be  in  harmony  with  the  con- 
stitution and  there  would  be  the  active  members,  with  all  the 
name  implies,  the  associate  members  and  student  members. 
I  do  not  exactly  agree  with  the  idea  of  the  last  speaker  that 
the  admission  of  students  would  necessitate  or  cause  the  con- 
trol of  the  Association  to  pass  entirely,  or  in  any  other 
manner,  into  their  hands,  because  the  powers  of  the  vari- 
ous grades  in  the  Association  would  be  necessarily  defined 
and  limited. 

The  President:  This  is  an  informal  discussion,  there  is 
no  resolution  before  the  chair,  therefore  I  may  be  privi- 
leged to  speak  upon  it.  My  own  views  are  that  we  ought 
to  have  three  classes  of  membership  in  this  association, 
three  well  defined  classes,  active,  associate  and  student 
members;  and  that  the  fees  ought  to  be  $5  for  active  mem^ 
bers,  $3  for  associate  members  and  one  dollar  for  students. 
That  is  the  way  I  would  like  to  grade  it.  Now,  as  to 
the  question  of  having  a  prize  for  an  essay  or  paper  to  be 
read  at  the  annual  convention,  I  think  it  is  a  very  good 
idea,  but  I  think  the  Executive  Committee  already  have 
sufficient  powers  to  enable  them  to  carry  that  out  it  they 
deem  it  desirable,  after  the  student  class  membership  has 
been   instituted.     They   could  oflfer   such   a   prize   and   get 


papers  to  be  read  at  the  annual  meeting,  and  this  prize 
need  cost  very  little,  because  it  is  not  the  intrinsic  value 
of  a  prize  of  that  kind  which  gives  it  worth;  a  medal  at  a 
comparatively  small  expense  would  be  entirely  acceptable 
for  a  thing  of  this  kind.  I  don't  know  just  how  these  changes 
could  be  carried  out;  I  think  it  would  be  necessary  to 
amend  the  constitution,  and  I  don't  believe  that  according 
to  the  existing  constitution  we  could  do  anything  at  this 
Convention.  If  I  remember  right  it  is  necessary  to  go 
through  a  certain  form  of  notice,  and  it  is  quite 
doubtful  if  we  could  carry  it  out  so  as  to  make 
any  changes  in  the  constitution  at  this  present 
convention;  but  I  think  it  is  well  to  discuss  the  matter, 
and  if  we  can  get  our  views  narrowed  down  to  certain 
lines  and  embody  them  in  the  form  of  a  resolution  we 
could  appoint  a  committee  to  develop  the  scheme  and  pre- 
pare amendments  to  the  constitution.  I  may  say  that 
during  the  past  year  the  Executive  Committee  has  been 
engaged  in  revising  the  constitution  to  some  extent;  it 
seems  to  be  defective  in  some  respects,  and  this  work  was 
not  completed,  so  that  the  whole  thing  could  now  be  taken 
up  together  and  at  our  next  meeting  a  proper  scheme  could 
be  proposed  ready  for  adoption.  If  your  desire  is  that  student 
membership  be  established  at  once,  and  if  the  constitution 
affords  a  way  to  do  it  at  this  meeting,  I  would  be  glad 
to  do  all  I  could  to  assist. 

Mr.  A.  B.  Smith;  I  think  on  reading  the  constitution 
you  will  find  the  membership  is  confined  to  two  classes, 
associate  and  active,  and  we  cannot  legally  make  any 
change  unless  we  amend  the  constitution.  We  can  at  the 
present  make  no  change,  but  we  can  give  notice  of  motion. 

Mr.  Purcell:  I  think  this  matter  can  safely  be  left  in 
the  hands  of  the  Executive  Committee  with  power  to  act. 
They  have  the  power,  I  think,  according  to  the  constitu- 
tion,   to   make   any   amendments. 

The    President;     Not  to    make  amendments. 

Mr.  Purcell:  If  not,  then  some  of  us  can  give  notice  of 
motion  and  bring  it  up  at  the  next  meeting. 

The  President:  The  constitution  provides  for  two  classes 
of  members,  and  of  course  if  we  add  another  class  we 
amend  the  constitution.  I  will  read  you  the  clause  re- 
garding notice  of  amendments  to  the  constitution.  (Reads 
Article  X  of  the  constitution).  If  I  interpret  this  rightly 
you  should  get  permission  this  morning  to  introduce  an 
amendment  and  give  notice  thereof.  This  could  be  con- 
sidered at  this  afternoon's  sitting,  the  chairman  could  then 
appoint  a  committee  to  whom  it  would  be  referred,  and 
this  committee  could  report  to-morrow  morning,  and  wc 
could  then  dispose  of  the  matter,  when  it  would  require  a 
two-thirds  vote  of  the  members  present  to  carry  the  amend- 
ment. I  do  not  suppose,  in  giving  notice  of  motion,  it  is 
necessary  that  the  exact  wording  of  the  amendment  be 
stated,  because  it  may  require  some  little  time  to  get  at 
the  proper  wording,  but  if  notice  of  motion  was  given 
that  Article  3  of  the  constitution  be  amended  by  creating 
a  student  membership  class,  I  think  that  would  be  sufficient, 
and  the  matter  could  be  dealt  with  in  that  way;  but  it 
would  be  necessary  to  have  the  permission  of  two-thirds 
of  the  members  present  to  put  on  record  a  notice  of  mo- 
tion   at    this   morning's    sitting. 

Mr.  A.  B.  Smith:  I  would  suggest  that  the  sense  of 
this  meeting  be  taken  as  to  the  admission  of  student 
members,  and  then  if  it  be  favorable  that  the  revision  of 
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the   constitution    which   is    necessary    be    undertaken    by    a 
committee  to  report  later. 

Mr.  Purcell:  I  will  ask  permission  to  introduce  a  pro- 
posed   amendment. 

The  President:  The  question  is.  shall  we  permit  Mr. 
Purcell  to  give  notice  of  motion  that  Article  3  of  the 
constitution  be  amended  by  creating  a  class  for  student 
membership   and    fixing  the    fee? 

A  vote  being  taken  on  the  proposition  it  was  declared 
carried  unanimously. 

Mr.  Leonard:  I  would  like  to  ask  a  few  pertinent 
questions  on  the  matter  of  student  membership.  What 
is  the  Association  to  gain  by  this  special  membership, 
if  we  ask,  as  proposed,  a  fee  of  one  dollar?  The  cost 
of  a  seat  at  the  banquet  will  more  than  amount  to  that. 
The  funds  of  the  Association  are  not  going  to  be  bene- 
fitted. I  believe  that  such  a  membership  would  be  a  bene- 
fit perhaps  to  the  Association  and  also  to  the  student 
members  whom  we  might  succeed  in  gathering  in.  It 
places  a  young  man  in  contact  with  men  of  experience 
in  a  line  of  business  which  he  proposes  to  follow  in  his 
future  life,  and  enables  him  to  pick  up  pointers  whereby 
the  college  will  help  him  in  the  future.  So  far  as  a 
thesis  or  paper  that  might  be  prepared  by  a  college  stu- 
dent is  concerned,  the  Association  I  think  would  have 
comparatively  little  to  gain  in  the  practical  operation  of 
the  business.  It  would  probably  be  of  a  theoretical  char- 
acter and  something  which  many  of  the  practical  men 
would  not  be  able  very  well  to  follow.  However,  as  I 
said  I  only  wanted  to  ask  a  few  pertinent  questions  and 
get  the  members  thinking  about  this  thing  to  see  what  it 
amounts  to. 

The  President:  I  might  say  in  reply  to  Mr.  Leonard 
I  did  not  state  all  my  views  regarding  this  question  of 
fees.  I  stated  I  thought  active  members  should  pay  $5; 
in  the  first  place,  that  is  an  increase  of  $2  over  the  present 
fee.  I  am  also  of  the  opinion  that  the  Association  should 
not  be  expected  to  provide  a  free  banquet  for  its  mem- 
bers. There  is  no  other  Association  possibly  in  the  world 
that  does  it.  I  have  never  attended  a  banquet  of  the  kind 
without  having  to  buy  a  ticket,  unless  I  was  a  specially 
invited  guest.  I  am  not  in  favor  of  dispensing  with  the 
banquet,  but  I  am  in  favor  of  making  it  a  pay  banquet. 
There  are  members  who  do  not  care  for  banquets  and 
we  should  not  compel  them  to  attend;  but  those  who 
like  banquets  should  assemble  together  and  pay  their 
fee  just  the  same  as  they  would  anywhere  else.  This 
will  properly  come  up  in  a  resolution  which  I  understand 
will  be  presented  to-morrow,  and  perhaps  as  presiding 
officer  I  should  not  have  stated  my  views  on  this  subject. 
However,  I  say  this  to  show  that  the  introduction  of  the 
student  membership  would  not  involve  any  expenditure 
to   the   Association. 

Mr.  Moore:  The  Canadian  Society  of  Civil  Engineers 
has  a  very  large  student  membership,  and  every  year  they 
transfer  a  very  large  percentage  of  the  student  members 
into  associates  and  active  membership.  As  regards  a  the- 
sis, some  students  are  very  theoretical  and  some  students 
are  very  practical.  I  feel  quite  sure  there  are  a  great 
many  students  who  will  be  able  to  give  a  paper  that 
would  be  of  interest  and  also  have  a  practical  benefit. 
The  student  in  the  laboratory  has  at  his  service  some 
of  the  very  best  equipments  for  testing  apparatus  that  is 
used  every  day.  I  have  seen  transformers  and  other  appar- 
atus gent  in  to  the  university   to  be  tested  which  could 


not  be  tested  at  any  other  place;  and  a  paper  has  been 
presented  describing  the  process  of  testing  these  appar- 
atus which  has  been  of  very  great  practical  benefit  to 
those  who  bring  them  to  be  tested.  Very  often  a  student 
that  is  taking  an  engineering  course  can  write  a  very 
good  paper.  I  think  in  my  opinion  the  President  has 
very  good  views  with  regard  to  the  dinner;  I  don't  think 
a  student  would  ask  for  a  free  dinner.  In  the  Engineers' 
Society  the  student  has  no  vote;  attending  the  meetings 
and  coming  in  contact  with  other  engineers  is  where  the 
student   looks   for   his   benefits. 

Mr.  Hamilton:  The  American  Society  of  Mechanical 
Engineers  has  a  student  membership,  and  at  nearly  every 
Convention  there  are  one  or  more  papers  presented,  writ- 
ten either  entirely  by  these  student  members  or  by  a  stu- 
dent member  in  collaboration  with  older  men.  and  these 
papers  are  regularly  published  in  the  annals  of  the  So- 
ciety and  form  part  of  a  very  valuable  collection,  because 
as  a  rule  they  are  papers  on  tests  made  by  having  at  their 
disposal  the  finest  equipment  to  be  found  anywhere,  and 
these  tests  are  worked  up  more  fully  because  a  man  has 
inore  time;  and  they  form  a  very  valuable  part  of  the  lit- 
erature of  the  Society. 

The  President  read  the  report  of  the  Auditors,  stating 
that  they  had  examined  the  books  and  vouchers  of  the 
Secretary-Treasurer   and   found   everything  correct. 

At  12.10  o'clock  the  Convention  adjourned  to  2.15 
o'clock    p.m.  ^  I 


.\FTERNOON    SESSION. 

The  President  called  the  convention  to  order. 

The  President  :  The  first  order  of  business  for  this 
afternnnn  is  a  notice  of  motion  which  was  recorded  this 
mornin;;  rcjjarding  the  amendment  of  Article  "  3  "  of  the 
Constitution.  This  is  now  open  for  discussion.  If  Mr. 
Purcell  is  here  he  could  tell  us  what  particular  form  he 
wi.=ihes  the  amendment  to  take. 

Mr.  Purcell  :  The  object  in  bringing  this  motion  be- 
fore the  As.sociation  is  to  make  it  possible  for  voung 
men,  students — not  to  make  it  necessarilv  a  student  mem- 
bcr.ship,  but  to  make  it  a  nienibcr.'jhip  whcrebv  young 
men  who  are  .students  in  scientific  branches  or  following 
uji  or  possibly  taking  a  course  liv  correspondence  might 
bccninc  members  of  this  Association,  because  in  the  fu- 
ture thev  are  to  be  our  station  men  and  possiblv  man- 
agers. I  gave  the  notice  of  motion  for  the  purpose  of 
having  tlic  matter  thoroiighlv  threshed  out  before  getting 
it   into  shape,   and   before  wording  it   at   all. 

Mi.  .T.  .T.  Wright  :  That  would  bring  up  the  wliole 
question  of  varying  grades  of  membership,  active,  as.90ci- 
ate  and  student  membership.  If  it  is  proposed  to  amend 
the  constitution  it  would  be  well  to  take  up  these  ques- 
tions together  and  also  the  question  of  fees  to  be  paid  by 
each  of  these  classes  .so  that  the  ^vholc  thing  could  be 
incorporated  in  the  constitution  at  the  one  time 

Mr.  Hamilton  :  It  seems  to  me  a  large  part  of  the 
value  to  lie  derived  from  this  junior  mcmbcr^jlii])  would 
be  the  fact  that  these  men  were  associated  with  technical 
schools  whose  facilities  were  such  as  to  make  the  work 
of  the  students  of  some  value  to  the  Association.  It 
does  not  seem  to  me  it  would  be  wi.se,  therefore,  for  the 
Association  to  open  the  doors  tn  anv  voung  man  inter- 
ested in  clectricitv  ;  I  should  think  it  would  be  rather 
better  for  the  Association  to  sav  that  niember.ship  or  a 
certain  number  of  years  st^idy  in   ft  technical  sphpol,     t''0 
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number   to   be   i.ccided   upon   by    the   Executive   Coniinitlce, 
shou.d  be  eligible  to  junior  membership. 

The  President  :  Gentlcineu,  the  question  as  I  under- 
stand it  is  a  pretty  broad  one.  Article  3  of  our  Consti- 
tution defines  two  classes  of  membership,  active  and 
associate.  The  distinction  is  not  very  clear  and  I  think 
the  wording  of  that  article  could  be  improved  upon  so 
as  to  better  draw  a  line  between  the  two  classes.  As  it 
now  stands,  the  distinction  is  so  slight  that  gradually 
the  line  has  been  obliterated,  as  was  staled  this  morn- 
ing, so  that  now  it  remains  altogether  with  the  appli- 
cant to  state  whether  he  desires  to  be  an  active  or  associ- 
ate member,  and  the  ICxecutive  Committee  have  no 
choice,  practically,  but  to  admit  him  to  the  class  to 
which  he  asks  to  be  admitted.  There  has  been  a  desire 
expressed  in  some  quarters  that  tlierc  should  be  two  de- 
fined classes,  active  and  associate  members,  and  then  it 
was  suggested  later  that  we  should  have  a  third  class  of 
student  members  whereby  students  in  colleges,  tecluiical 
schools  and  universities  might  join  the  Association  by 
paying  a  smaller  lee  than  the  ordinary  members  ;  and 
that  these  members  might  be  allowed  to  submit  a  paper 
at  each  annual  convention.  For  instance,  a  competition 
might  be  got  up  that  the  .student  who  produced  the  best 
paper  in  the  estimation  of  the  committee  appointed  to 
judge  would  be  allowed  to  read  his  paper  before  the 
annual  convention.  That  is  the  question  before  you  now 
as  I  understand  it,  and  as  Mr.  Purcell  I  believe  wi.shed  to 
raise  it.  Although  Mr.  Purcell  applied  himself  particu- 
larly to  the  creating  of  a  new  class  of  membership,  I 
think  it  would  be  well  since  the  question  has  been  brought 
up,  to  get  a  very  full  expression  of  opinion  from  the 
meeting  as  to  what  is  the  desire  regarding  this  memher- 
ship  question,  so  that  when  the  constitution  is  taken  up 
and  this  clause  is  rc-written  it  should  be  done  thorough- 
ly, it  would  not  be  necessary  to  take  it  up  again  next 
year.  In  order  that  any  amendment  may  he  carried  it 
is  necessary  that  the  matter  be  settled  this  afternoon,  and 
according  to  the  constitution  a  committee  will  be  ap- 
pointed to  draft  a  clause  and  to-morrow  morning  the 
amendment  to  the  con.stitution  may  be  made,  provided 
two-thirds  of  the  members  present  are  favorable  to  the 
change.  What  I  ask  you  for  is  an  expression  of  your 
opinion  regarding  membership  generally,  whether  the 
present  article  is  right  or  whether  we  should  amend  it 
and  in  what  way.  I  think  you  should  not  restrict  yourself 
to  the  student  membership  but  discuss  the  whole  ques- 
tion. I  invite  you  to  freely  express  your  opinions  so 
that  we  may  kno^v  what  the  feeling  is. 

Mr.  F.  Nicholls  :  The  present  constitution  covers  all 
the  ground  that  is  necessary,  and  I  think  if  trouble  has 
arisen,  if  trouble  it  can  be  called,  it  is  because  this  rule 
has  been  more  honored  in  the  breach  than  in  the  observ- 
ance. I  have  always  felt  strongly  that  the  executive 
officers  of  the  Association  should  be  composed  wholly  of 
members  that  are  actively  engaged  in  operating  com- 
panies, and  I  have  felt  that  it  was  a  serious  mistake, 
that  it  was  a  menace  to  the  future  well-being  of  the  As- 
sociation, to  have  the  offices  open  to  those  representing 
manufacturers  and  supply  and  other  commercial  companies 
whose  commercial  interests  are  to  sell  supplies  to  the 
active  members  of  the  Association.  I  have  been  consist- 
ent in  this.  I  was  present,  Mr.  Wright  will  remember, 
and  Mr.  A.  B.  Smith  and  others,  at  the  very  first  meet- 
ing, when  it  was  proposed  to  organize  the  C.EA.,  when 
that  question  came  up,  and  at  that  mectirvg  I  was  hon- 
ored by  being  asked  to  allow  my  name  to  go  in  nomina- 
tion for  the  vicc-presidencv  :  I  declined  then  because  I  fell^ 
then,  and  I  stated  then,  that  my  conviction  was  that  be-' 
ing  interested  in  a  manufacturing  company  I  was  not 
eligible,  and  that  I  would  not,  at  all  events,  be  the  one 
to  .set  what  I  considered  such  a  bad  example.  We  had 
that  experience  years  ago  with  the  National  Electric 
Light  Association,  of  which  I  was  then  and  am  now  a 
member  :  we  had  quite  a  discussion  and  it  finally  resolved 
itself  into  drawing  the  line  hard  and  fast  between  the 
associate  and  active  members.  We  do  not  have  enough 
interest  shown  in  this  Association  by  the  active  members; 


we  do  not  have  a  sufficient  proportion  of  the  central  sta- 
tion managers  attend  our  convention.  In  looking  over 
the  list  from  year  to  year  it  strikes  me  that  the  propor- 
tion is  about  two-thirds  to  one  ;  in  other  words,  two- 
thirds  what  we  may  call  the  commercial  end  and  one- 
third  the  operating  end.  I  think  it  would  not  be  a  very 
difficult  matter  to  change  that  proportion.  Not  that 
you  would  have  less  of  the  commercial  end,  because  their 
business  interests,  if  nothing  el.se,  will  cause  them  to  be 
present  at  these  meetings  which  bring  .so  many  of  their 
Iriends  and  customers  together,  but  I  think  while  there 
would  be  no  less  number  of  comnu-rcial  representatives 
present,  tluit  there  would  be  a  very  large  increase  in  the 
central  station  representatives  if  it  were  fcU  that  the 
A.ssocialion  were  going  to  take  up  matters  and  work 
more  diligently  in  the  interests  of  matters  that  so  direct- 
ly affect  to-day  the  operation  of  central  stations,  and 
more  particularly  the  value  of  their  capital  invested.  I 
don't  know  ho\v  it  is  in  Quebec,  but  in  Ontario  everybody 
that  has  a  dollar  invested  in  an  enterprise  that  is  largely 
dependent  upon  a  municipal  franchise  sits  in  fear  ajid 
trembling  from  the  moment  the  Ontario  legislature  meets 
until  we  heave  a  sigh  of  relief  after  prorogation.  We 
don't  know  unless  we  have  someone  watching  every  bill 
that  comes  up — there  is  .some  little  thing,  one  clau.se  of  an 
unimportant  bill  that  will  come  up  that  will  be  fraught 
with  all  kinds  of  danger  to  those  who  have  capital  in- 
vested in  electrical  enterprises,  and  this  Association 
through  its  I,egislation  Committee  has  certainly  done 
.some  grand  work  during  the  la.st  two  or  three  years,  but 
I  think  in  the  time  of  peace  we  have  to  prepare  for  war, 
and  we  are  going  to  have  more  trouble  in  the  future  than 
we  have  had  in  the  past.  I  am  not  going  to  sav  very 
much  more  about  it,  although  I  reserve  the  right  to  speak 
again  on  this  question  if,  in  ans'wer  to  any  arguments  I 
may  hear,  I  wi.sh  to  submit  the  broad  question  for  dis- 
cussion whether  it  is  not  better  in  the  interests  of  the 
Association  to  draw  the  line  sharply  between  the  active 
and  associate  members,  as  was  at  first  intended  \vhen  the 
constitution  of  this  Association  was  drafted  and  accepted 
by  the   Association. 

The  President  :  Until  someone  desires  to  speak  upon 
this  I  might  explain  the  possible  reason  why  the  Execu- 
tive Committees  of  the  past  few  years  have  honored  this 
rule  by  the  ureach  rather  than  the  observance,  as  Mr. 
Nicholls  says.  From  the  peculiar  wording  of  this  clause: 
"  The  term  active  members  includes  all  members  actively 
engaged  in  electrical  business.  The  term  as.sociate  in- 
cludes those  interested  or  actively  engaged  in  any  elec- 
trical pursuit."  I  can't  see  any  difference.  I  gave  it  up 
long  ago.  That  is  exactly  why  the  line  was  obliterated. 
There  never  \vas  any  line  in  so  far  as  the  wording  of  the 
constitution  is  concerned.  And  if  there  is  to  be  any  line 
this  article  mu.st  be  amended. 

Mr.  Nicholls  :  So  as  to  have  the  matter  open  for  dis- 
cussion I  move  that  an  amendment  be  made  to  the  con.sti- 
tution which,  in  effect,  will  mean  that  the  active  mem- 
bership be  confined  to  those  who  are  altoirether  engaged 
in  the  operation  of  central  .stations,  whether  they  may  be 
electric  light,  power,  telegraph  or  telephone  men  ;  that 
the  as,s<-)ciate  members  be  those  who  are  engaged  in  the 
selling  end  of  the  business.  That  can  be  worded  suitably. 
That  is  the  sen.se  of  the  resolution. 

Mr.  Purcell  ;  Mv  motion  is  to  aiiuiid  the  constitution 
as  .seen  fit  by  vour  committee  of  five  which  will  be  ap- 
Dointed. 

Prof.  Owens  :        I  .second  the  resolution 

The  President  :  The  motion  is  that  the  constitution 
be  amended  in  such  a  manner  as  to  create  a  class  of 
student  members.  I  think  we  might  take  both  Mr,  Pur- 
cell's  and  Mr.  Nicholl's  motions  together. 

Air.  Nicholls  :  I  am  willing  to  arid  i\Ir.  Purccll's 
motion  to  mine  or  to  allow  tnine  to  be  added  fn  his. 

The  President  :  Mr.  Nicholls  moves  that  the  article  be 
amended  .s>o  as  to  define  clearly  between  active  members, 
who  shall  be  those  engaged  in  the  operation  of  electrical 
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plants,  and  associate  members,  who  shall  be  those  en- 
gaged in  the  selling  of  supplies.  I  think  these  motions 
should  remain  on  the  table  until  we  have  had  some  more 
expression  of  opinion. 

Mr.  J.  J.  Wriight  :  That  would  exclude  from  active 
membership  those  who  are  scientifically  engaged  in  elec- 
trical matters  outside  of  the  actual  operation  of  central 
stations.  We  have  a  number  of  men  now  who  are  pro- 
fessors in  various  colleges  and  universities,  and  if  the 
wording  of  the  clause  was  made  to  cover  only  those  ac- 
tively engaged  in  the  operation  of  central  stations  it 
would  have  the  effect  of  excluding  the  others. 
Mr.  Nicholls  :  That  is  not  the  intention. 
The  President  :  What  is  meant  is  that  there  should  be 
a  class  of  people  who  sell  goods  and  another  clasi  of 
people  who  do  not  sell  goods. 

Mr.  Leonard  :  Just  to  make  it  clear,  I  am  not  con- 
nected with  either  o-f  these  departments,  I  am  in  the  en- 
gineering business,  and  it  seems  to  me  I  would  be  classed 
out  altogether.  I  would  like  to  enquire  which  category 
I  should  come  under  ;  and  Prof.  Owens,  in  the  same  way, 
would  not  be  included  in  the  motions  as  originally 
framed. 
The  President  :  Do  you  sell  goods  ? 
Mr.  Leonard  :      No. 

The  President  :     Then  you  are  in  the  other  class. 
Mr.   Leonard  :      Which  other  ? 

The     President  :      The  class     which  does  not  sell  goods. 
(,  Laughter )  . 

Mr.   Leonard  :      The  members  who  do  not  sell  goods  are 
entitled  to  full  active  membership. 

The  President  :  Provided  they  are  connected  with  the 
electrical  business  in  some  way.  Unless  there  is  any 
more  discussion  the  matter  will  go  to  a  committee.  This 
is  not  to  be  voted  on  this  afternoon,  but  the  object  of 
this  discussion  is  simply  to  enlighten  the  committee  who 
will  draft  a  clause  as  to  the  particular  way  that  the 
clause  should  read.  The  discussion  and  vote  will  come 
up  to-morrow  morning  when  the  committee  report  after 
having  drafted  the  amendment  as  desired  by  the  pro- 
poser. 
Mr.  Smith  :  How  about  the  question  of  fees  ? 
The  President  :  The  notice  of  motion  only  covers 
article  3,  and  does  not  cover  article  5.  The  notice  of 
motion  should  have  been  made  to  cover  both  articles.  I 
think  it  would  be  in  accordance  with  s^^od  practice  to 
allow  this  notice  of  motion  to  be  altered  by  unanimous 
consent  of  this  meeting.  There  being  no  objection  the 
notice  of  motion  was  altered  to  include  article  5. 

Mr.  Leonard  :  Before  this  committee  is  appointed,  and 
before  we  lose  sight  of  this  matter  of  classification  of 
membership,  I  would  like  to  raise  another  point,  not  for 
immediate  decision  but  for  the  consideration  of  the  com- 
mittee appointed.  My  own  case  made  the  next  instance 
occur  to  me.  Take  Mr.  Kynock  ;  he  is  in  the  engineering 
department  of  the  Canadian  General  Electric  Company,  he 
is  not  in  the  sales  department,  but  he  is  an  attache  of 
the  Canadian  General  Klectru-  Company,  and  I  might 
mention  a  couple  of  other  members  here  I  see  before  me 
in  similar  positions.  How  would  it  be  proposed  to  class- 
ify them  ?  It  does  not  separate  the  two  classes  in  exact- 
ly the  \vay  I  take  it  Mr.  Nicholls  intended  it  should  be 
divided.  As  I  understand  Mr.  Nicholls'  idea  is  to  make 
this  Association  an  association  of  electric  light  com- 
panies or  companies  in  the  electrical  business,  and  follow 
.somewhat  after  the  pattern  of  the  American  Association 
known  as  the  National  Electric  Light  Association.  It 
makes  rather  a  complex  matter,  this  division  and  sub- 
division and  classification,  it  seems  to  me  ;  and  I  think 
there  is  a  chance  for  a  little  further  discussion  before  the 
committee   attempts  to  act. 

Mr.    Nicholls  :     The   committee     arc   not     going   to    act, 
they  are  simply  going  to  recommend.     We   will   have     the 
fullest    opportunity    for    discussion    when    this    matter     is 
brought  forward  to-morrow. 
The  President  :      Yes. 

Mr.  Leonard  :  The  only  reason  I  had  for  bringing  the 
matter  up  now  was,  we  would  want  to  have  this  resolu- 
tion drawn  in  shape  so  that  it  would  probably  pass  with- 


out the  necessity  lor  having  it  re-written  several  times 
and  a  lot  of  discussion  which  we  might  or  might  not 
have  time  to  go  into  then. 

The  President  :  There  may  be  some  difficulty  in  the 
case  of  a  member  connected  with  a  manufacturing  com- 
pany, where  his  duties  might  be  partially  in  the  engineer- 
ing and  partly  in  the  selling  line.  But  the  National  Elec- 
tric Light  Association  have  had  experience  and  I  think 
possibly  we  could  borrow  from  the  wording  of  their  con- 
stitution. 

Mr.  Nicholls  :  It  does  not  make  any  difference  in  so  far 
as  the  membership  is  concerned  ;  every  member  wheUier  he 
be  active  or  associate,  has  every  privilege  of  the  associa- 
tion except  that  of  election  to  office  ;  and  what  I  claim 
is  that  this  primarily  should  be  an  association-I  am  not 
trying  to  change,  and  I  don't  care  which  way  the  vote 
goes,  but  as  I  am  here  I  am  saying  what  I  think  ;  if  the 
others  do  not  think  with  me  I  don't  feel  at  all  aggrieved 
over  the  matter-I  understand  or  did  understand  it  that 
the  object  of  this  Association  was  to  get  more  particu- 
larly central  station  men  and  the  men  whose  capital  is 
invested  in  operative  enterprises  together  for  mutual  im- 
provement and  for  protection.  I  understood  that  was  the 
motive  of  it.  Whether  you  have  two  classes  of  member- 
ship or  not,  the  main  motive  of  my  resolution  would  be 
to  allow  only  the  operative  men  to  be  eligible  to  office. 
I  make  that  explanation  so  that  as  far  as  my  own  feeling 
is  concerned,  it  may  not  be  misunderstood. 

Mr.  J.  J.  Wright  :  However  unfortunately  the  consti- 
tution may  be  worded,  as  one  of  the  charter  members  of 
this  Association  I  distinctly  remember  at  the  first  meet- 
ing that  the  intention  was  as  stated  in  the  resolution  of 
Jlr.  Nicholls  ;  and  in  regard  to  any  fine  cut  distinctions 
as  to  who  should  or  should  not  be  admitted,  all  these 
applications  for  membership  have  to  be  passed  upon  by 
the  executive  committee,  and  I  take  it  it  would  lie  in  the 
judgment  of  the  executive  committee  to  say  whether  an 
applicant  for  membership  should  come  within  either  one 
of  the  three  classes,   and  which  one. 

The  President  :  Mr.  Wright,  what  would  be  your  opin- 
ion as  to  the  effect  of  such  an  amendment  on  the  existing 
membership  ?  There  are  active  members  at  the  present 
time  who  would  not  be  eligible  under  this  wording.  Of 
course  if  the  amendment  was  merely  that  they  were  not 
eligible  to   office  that  would  not   affect   it. 

B'Ir.  Wright  :  I  think  the  matter  would  be  somewhat 
simplified  if  clause  5  is  amended  in  regard  to  fees.  If  the 
amount  of  the  annual  dues  is  changed  it  will  necessitate 
a  reclassification  of  the  wjiole  of  the  membership. 

The  President  :  I  will  appoint  as  a  committee  to  draft 
a  proper  form  of  amendment  to  submit  to  the  convention 
to-morrow  Messrs.  F.  Nicholls,  .1.  J.  Wright,  J.  W.  Pur- 
cell,  F.  H.  Leonard,  jr.,  and  R.  H.  Hamilton. 

Mr.  Nicholls  :  I  would  point  out  that  there  are  three 
out  of  the  five  members  who  are  on  the  selling  end.  I 
have  a  good  many  operating  interests  as  well  as  manu- 
facturing, but  I  do  not  attend  this  convention  as  an  oper- 
ating man  and  I  would  prefer  being  left  off  that  commit- 
tee. I  don't  think  the  selling  end  should  come  here  and 
attempt  to  influence  the  deliberations  of  the  active  mem- 
bers. I  am  perfectly  consistent  in  that  and  I  always  have 
been.  You  appoint  all  kinds  of  committees  and  on  this 
very  committee  you  appoint  three  out  of  five  from  the 
selling  end. 

The  President  :  I  took  this  view.  I  took  Mr.  Nicholls 
and  Mr.  Hamilton  as  representing  the  selling  end  ;  I  took 
Mr.  Wright  and  Mr.  Purcell  as  rej  resenting  the  central 
station  men,  and  I  took  Mr.  Leonard  as  an  engineer  con- 
nected with  neither  one  end  or  the  other,  but  standing  in 
the  middle,  and  I  supposed  that  would  be  a  good  commit- 
tee on  that  account.  I  tried  to  make  it  as  neutral  as 
possible. 

Mr.  Nicholls  :  Probably  I  am  mistaken.  I  understood 
Mr.   Leonard  was  on  the  selling  end. 

The  President  :  No,  I  don't  think  so.  I  think  if  Mr. 
Nicholls  would  allow  his  name  to  remain,  this  committee 
would  be  satisfactory  to  this  convention. 

The    President  :      I   have   now   pleasure    in    calling     upon 
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Proiessor  R.  B.  Owens,  of  McGill  University,  Montreal, 
to  read  his  paper  on  "  Transformation  from  Constant 
Protential  Alternating  to  Constant  Current  Alternating." 

Prof.  Owens  read  his  paper,  which  was  greeted  with 
applause.     (See  page  29). 

The  President  :  You  have  heard  the  interesting  paper 
by  Prof.  Owens,  which  submits  a  possible  solution  of  the 
alternating  arc  lighting  problem.  You  are  all  aware  of 
the  weak  points  of  the  different  means  used  for  that  pur- 
pose, and  possibly  this  will  in  time  offer  a  solution  which 
will  be  free  from  defects.  This  paper  is  now  before  you 
for  discussion. 

Mr.  Moore  :  I  would  like  to  ask  Prof.  0^vens  to  give 
a  description  of  the  varied  resistances  under  which  these 
tests  were  made,  whether  it  was  with  alternating  arcs  or 
with  resistances  built  up  in  some  way. 

Prof.  Owens  :  Just  a  .small  rheostat  inserted  with  an 
impedance  coil,  according  to  the  curve  shown  in  Plate  III. 

Mr.  Moore  :  The  reason  I  brought  up  this  point  is  I 
think  it  is  unfortunate  that  the  investigation  was  not 
mai'.e  with  an  alternating  arc,  because  the  alternating  arc 
has  a  peculiar  property  of  its  own,  in  that  the  power 
factor  of  an  alternating  arc  is  less  than  unity,  without 
there  being  a  lagging  current,  this  being  due  to  distortion 
of  the  wave  form  and  this  distorted  wave  making  it  very 
very  difficult  for  a  condenser  to  i)roduce  the  effect  which 
would  ordinarily  be  expected  with  the  resistances  or  a 
varying  resistance.  I  would  like  to  have  Prof.  Owens' 
ideas  on  that  point. 

Prof.  Owens  :  That  would  bring  up  a  very  interesting 
point.  Any  arrangement  of  this  kind  with  a  condeusor 
in  series  is  little  affected  by  the  wave  form  in  its  opera- 
tion. In  addition  to  this  particular  arrangement  there 
are  others  in  which  a  condensor  is  in  shunt,  and  such  an 
arrangement  is  very  much  affected  by  change  in  the  wave 
'  form.  The  series  arrangement  of  impedance  coil  and  con- 
densor is  I  think  infinitely  better  than  any  shunt  arrange- 
ment. 

Mr.  Leonard  :  Aside  from  the  power  factor  of  the  arc, 
to  which  Mr.  Moore  has  brought  Prof.  Owens'  attention, 
there  is  another  practical  feature  in  the  operation  of  series 
alternating  current  arcs  which  those  that  have  had  ex- 
perience with  them  I  think  will  at  least  be  acquainted 
with.  That  is,  in  order  to  get  a  nice  feeding  circuit  of 
lamps  it  is  a  necessity,  so  far  as  I  have  been  able  to  work 
it  out,  to  have  a  certain  amount  of  impedance  in  the  cir- 
cuit, otherwise  you  get  fluctuations,  pulsations,  or  throbs 
in  the  light,  which  destroy  the  commercial  value  of  the 
arc,  and  I  don't  see  that  we  can  do  away  with  that. 

Prof.  Owens  :     That  is  provided  for. 

Mr.  Aldrich  :  This  paper  in  connection  with  that  by 
Mr.  Robertson  this  morning  has  a  practical  bearing  upon 
the  whole  question  of  neutralizing  reactance  effects  in  the 
series  type  of  alternating-current  arc  light  distribution. 
It  has  been  proven  by  many  experiments  with  which  we 
arc  familiar  that  such  neutralization,  bringing  the  power 
factor  of  the  system  practically  to  unity,  enhances  the 
performance  of  all  arc  lamps  on  the  given  circuit.  They 
are  steadier,  more  reliable  and  satisfactory  than  when 
operated  under  their  usual  normal  conditions.  It  is  a 
well-known  fact  that  wave  forms  influence  materially  the 
performance  ot  alternating-current  arc  lamps.  The  arc 
lamp  it.self  will  give  a  most  peculiar  wave  form  under 
certain  conditions.  Arc  lamps  can  be  adjusted  for  series 
alternating-current  distribution  on  one  generator,  at  the 
factory,  and  it  is  sometimes  almost  impossible  to  get 
them  to  work  anywhere  else  till  you  have  gone  through 
another  laborious  course  of  adjustments  to  suit  the  wave- 
form conditions  of  the  generator  for  the  service  to  which 
the  lamps  are  to  be  attached.  In  alternating-current 
series  arc  lighting,  one  is  face  to  face,  therefore,  with  two 
very  difficult,  very  important  and  not  to  say  exasperat- 
ing troubles — one  of  wave  forms  and  the  other  of  reactance 
effects  and  low  power  factors.  Both  cannot  be  killed  by 
one  stone,  so  to  speak.  But,  almost  all  of  these  difficult- 
ies can  be  greatly  relieved  and  the  whole  system  brought 
to  a  remarkable  "degree  of  efficiency  and  satisfactory  per- 
lormance  by  the  method  described  by  Prof.  Owens.  A 
synchronous'    motor     thrown     across   the   line,    in   parallel 

("the  arc  lamps  themselves  being  in  series),  or  even  a 
synchronous  generator  similarly  switched  in,  will,  when 
operated  with  a  suitably  adjusted  field  excitation,  bring 
the  power  iactor  of  the  whole  system  practically  to  unity, 
giving  an  unexpected  satisfactory  perlmmance  of  series 
arc  lighting  service.  It  has  been' found  by  actual  experi- 
ence that  such  an  arrangement  of  series  arc  lamps  with  a 
synchronous  machine  is  practically  equivalent  to  the 
method  described  by  Prof.  Owens.  It  will  bring  the  series 
arc  lamps  to  a  remarkable  degree  of  uniformity,  regula- 
tion and  efficiency.  In  fact,  the  ideal  conditions  are  thus 
realized  and  practical  neutralization  is  effected.  The  var- 
iable load  referred  to  by  Mr.  Robertson,  as  being  so 
objectionable  in  the  operation  of  synchronous  motors  is 
here  not  in  evidence.  Arc  lights  are  not  going  on  and  off 
every  few  minutes,  as  induction  motors.  When  you  deter- 
mine the  best  operating  conditions  for  given  load,  with 
a  few  minutes'  trial,  with  the  rheostat  for  proper  field 
excitation,  you  can  then  set  it  there  over  night  practical- 
ly. One  or  "two  lights  going  out  will  not  affect  the  regu- 
lation.    The    synchronous   machine   occupies   just    the   rela- 


tion desired  for  this  work.  It  has  not  the  inherent  dis- 
advantages and  limited  lagging  phase  displacement  ordi- 
narily found  in  connection  with  induction  motors.  Both 
of  these  contributions  are  on  the  right  track.  I  think 
the  Association  is  to  be  congratulated  upon  havinig  such 
practical  up-to-date  papers  as  these. 

Mr.  Layman  :  I  would  say  this  system  as  described  by 
Prof.  Owens  comes  as  near  the  ideal  as  anything  in  prac- 
tical use  to-day,  but  it  is  open  to  one  objection  and  that 
is  that  the  current  is  constant.  I  tliink  the  ideal  system 
will  be  the  system  in  which  the  current  taken  from  the 
generator  will  vary  in  proportion  to  the  number  of  lamps 
in  the  service. 

Prof.  Owens  :  The  receiver  service  is  constant  ;  the 
current  from  the  generator  varies. 

Mr.  Layman  :     That  is  the  ideal  condition. 

Prof.  Owens  :  It  is  not  to  be  taken  that  this  particu- 
lar apparatus  described  here  is  recently  developed. 
One  of  the  objections  to  synchronoxis  motors  is  that 
they  are  expensive  ;  and  of  course  require  attendance.  It 
certainly  is  to  be  hoped  that  before  long  practical  and 
efficient  static  condensors  will  be  available  ;  and  it  they 
are  available  to  stand  high  pressure,  this  system  is  fairly 
practicable.  We  find  ■with  the  ordinary  condensers,  you 
can  secure  condensers  that  will  stand  500  volts,  that  means 
about  five  lights,  and  work  practically  continuously.  As 
to  the  condenser,  you  have  to  make  proper  provision  for 
ventilation  and  all  that,  but  there  is  no  rea.son  to  suppose 
that  in  time  we  will  not  have  a  condensor  that  will  allow 
a  use  of  several  thousand  volts,  and  in  the  meantime  the 
synchronous  motor  can  be  u.sed  instead  of  the  condensor 
up  to  any  size  and  any  voltage. 

TOPICAL    DISCUSSION    ON    THE    BEST    PR.\CTICE    OF     CLE.\N- 

ING,    TRIMMING    AND    INSPECTION     OF    ENCLOSED 

ARC    LAMPS. 

By  invitation  of  the  President  to  open  the  discussion  on 
this  topic,  Mr.  Gangster  said  :  Mr.  Chairman,  I  don't 
know  that  I  can  say  very  much  on  this  question.  Of 
course,  we  have  a  very  small  plant,  and  we  have  had  the 
lamps  in  use  for  but  a  very  short  time.  However,  the 
few  remarks  I  have  to  make  T  have  jotted  down  and  I 
will  just  read  them.  I  wish  to  say  that  this  is  a  subject 
which  I  think  could  have  been  taken  up  by  men  of  wider 
experience  in  arc  lighting,  seeing  I  am  connected  with  a 
small  company  "\vith  a  few  lights  in  the  back  \voods  in 
the  Province  of  Quebec,  where  the  lighting  and  power  busi- 
ness has  not  advanced  so  rapidly  as  in  our  sister  province 
of  Ontario.  We  have  had  the  series  alternating  enclosed 
arc  lamps  in  use  for  almost  t\vo  years.  I  can  only  give 
our  short  experience  of  trimming,  cleaning  and  inspecting. 
I  may  say  that  we  did  not  have  much  of  the  summer 
weather  ahead  of  us  when  we  installed  these  lamps,  and 
found  the  first  winter  harder  on  the  lamps  and  more  diffi- 
cult in  the  trimming  than  it  was  the  past  winter,  owing 
to  a  few  defects  in  the  lamps,  which  the  makers  kindly 
helped  us  to  remedy.  These  defects  were  found  after  the 
first  storm,  water  getting  into  the  works  of  the  lamps  ; 
we  also  found  the  holder  for  the  outside  globe  froze  to 
the  globe  and  the  screw  \vhich  made  it  almost  impossible 
to  remove.  The  current  had  to  be  put  on  for  an  hour 
sometimes  in  order  to  heat  the  lamps  to  enable  us  to  iget 
the  globes  removed.  Owing  to  the  frost  and  water  sev- 
eral of  our  lamps  were  destroyed  and  many  globes  were 
broken,  these  defects  were  remedied  and  the  past  winter 
was  much  easier  in  the  matter  of  trimming  and  fewer 
breakages.  The  shortest  days  in  the  winter  we  trim  once 
in  five  days,  and  in  the  longest  days  of  the  summer  we 
trim  once  in  ten  days,  taking  one  carbon  for  each  lamp 
when  the  trimming  is  done.  The  carbons  required  for 
these  lamps  you  are  all  familiar  with,  being  one  solid 
and  one  cored  ;  they  are  nine  inches  long.  At  the  first 
trimming  there  is  a  nine  inch  carbon  put  in  the  upper 
holder  and  about  six  inches  in  the  lower  ;  at  the  next 
trimming  the  carbon  from  the  upper  holder  is  put  in  the 
lower  one  and  the  new  carbon  put  in  the  upper — solid  in 
the  up])er  one  and  cored  in  the  lower — and  reverse  them  at 
the  next  trimming.  We  had  a  case  with  25  inner  globes 
which  the  trimmer  took  out  with  him  and  brought  in  the 
dirty  ones  .  This  was  when  we  .started  on  these  new 
lamps,  but  after  carefully  watching  the  lights,  I  found 
that  the  trimmer  with  care  could  clean  the  globes  and 
make  them  show  the  light  equally  as  good  as  new  ones. 
These  gloljes  arc  slightly  of  the  opal  kind,  we  clean  them 
out       with       a       swab  "     of       cloth.  We       have       two 

circuits  of  46  lamps  each,  the  trimmer  takes  one  circuit 
'a  dav.  Our  circuits  are  much  extended  so  that  he  has  a 
horse  and  buggv  for  going  the  rounds.  I  may  sav  there 
are  many  times  in  the  winter  when  it  is  impossible  to 
clean  the  globes  ;  they  are  then  changed  and  brought  to 
the  station,  but  that  is  exceptional  cases.  .Some  of  our 
lamps  are  hung  on  guys  in  the  middle  of  the  streets, 
others  are  on  arms  about'  12  feet  out  from  the  pole.  We 
raise  and  lower  our  lamps  by  means  of  a  small  windlass 
and  wire  cable  which  I  have  used  for  about  ten  years. 
These  windlasses  are  placed  about  seven  feet  from  the 
ground  and  one  handle  does  for  all  of  them.  I  had  a  stool 
made  with  glass  supports  and  also  covered  with  ruliber 
and   rough   glass   to   protect   the   man   from   grounds,     and 
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we  have  not  found  any  troulile  in  nxing  a  lamp  wlien 
needed.  With  regard  to"  inspection  of  lamps,  the  trimmer 
goes  round  when  the  current  is  put  on  the  lamps  to  see 
if  they  all  start  up.  There  are  sometimes  in  the  winter 
when  some  of  them  will  stick,  but  a  shake  ol  the  cable 
will  generally  start  them.  The  number  out  will  average 
about  20  a  month  during  the  winter,  and  in  the  summer 
it  is  a  rare  ca.se  to  have  a  lamp  reported  out,  as  alter 
they  are  started  they  rarely  go  out.  When  a  lamp  is  re- 
ported out  two  nigiits  it  :s  taken  in  and  repaired.  We 
had  lo  extra  when  we  put  in  the  system  ;  we  have  still 
the  lo  spare  ones,  as  the  repairs  have  been  light  since  the 
first  winter.  We  have  no  patrol  man  during  the  night. 
We  make  enquiries  at  the  police  station  if  any  are  report- 
ed out.  It  is  only  during  the  winter  when  an  occasional 
one  may  be  out  a  short  time.  I  may  say  the  council  and 
citizens  are  much  pleased  with  the  new  lamps,  and  owing 
lo  the  opal  globes  the  light  is  not  hard  on  the  eyes  when 
driving  near  the  lamji,  and  yet  the  light  seems  to  be  bet- 
ter and  throw  further.  I  trust,  gentlemen,  that  I  have 
Hot  wearied  you  in  these  remarks  about  our  arc  lighting 
system,  which  we  think  is  the  best,  at  least  for  small 
plants,  and  I  have  no  doubt  for  large  ones.  I  will  be 
glad  to  show  any  of  you  our  station  should  you  be  in  the 
vicinity  of  our  back  woods,      i  Applause )  . 

Mr.  Martin  :  A  great  many  of  you  know  we  have 
adopted  the  series  alternating  arc  light  system  for  street 
lighting.  We  have  had  nearly  eighteen  months'  experi- 
ence, and  while  we  have  had  our  troubles,  things  are  now 
settled  down  and  are  more  satisfactory  both  to  the  com- 
pany and  to  the  citizens.  When  we  first  started  we  used 
the  opal  inner  chambers.  They  no  doubt  diffused  the  light 
more  but  they  certainly  cut  it  down  and  we  found  them 
harder  to  keep  clean.  We  are  now  using  a  clear  inner 
chamber  on  all  our  street  lamps.  They  give  a  sharper 
light  and  more  like  the  old  direct  current  lamps  without 
the  shadows.  Regards  trimming.  We  have  two  city 
trimmers  and  a  patrolman.  The  trimmers  each  have  a  rig 
which  is  fitted  up  with  boxes  to  carry  the  chambers  in, 
made  something  after  the  style  of  an  egg  case.  There  are 
also  pockets  for  the  carbons  in  these  boxes.  In  the  front 
of  the  rig  he  carries  a  spare  lamp  and  an  extra  globe  or 
so.  Each  man  has  about  210  lamps  to  look  after,  he  does 
the  changing  and  any  small  repairs.  We  bring  in  all  the 
inner  chambers  when  trimming  and  they  arc  replaced  with 
clean  ones  each  time.  The  ones  taken  off  are  returned  to 
the  station  and  are  washed  in  a  solution  of  washing  soda 
and  warm  \vater,  after  being  rinsed  in  clean  water  they 
are  placed  on  pegs  to  dry  ready  for  the  next  day.  We 
consider  this  a  better  way,  rather  than  leaving  them  to 
the  trimmer  to  clean  on  the  street  as  the  chances  are  he 
will  only  half  wipe  them  and  at  his  best  he  leaves  them 
streaked.  This  goes  on  from  bad  to  worse  and  this  de- 
posit in  the  chamber  cuts  down  the  light  consider- 
ably. We  use  a  pear-shaped  chamber  which  has  no  open- 
ing in  the  bottom,  and  we  find  this  is  better  than  the 
open  type,  inasmuch  as  it  does  not  allow  a  current  of  air 
to  pass  through  which  ^vould  reduce  the  life  of  the  lamp. 
Of  course,  ordinary  care  must  be  used  to  keep  these  tight 
up  to  the  gas  check.  The  carbons  are  all  passed  through 
a  gauge  before  going  out,  and  only  those  within  the  limit 
.505  to  .520  are  used,  as  anv  over  size  might  cause  the 
lamp  to  go  out  bv  sticking  in  the  gas  check,  and  if  under 
size  it  will  reduce  the  life  of  the  lamp  by  letting  the  gas 
escape  too  freely.  W'e  find  it  better  to  bring  in  the  upper 
carbons  at  each  trimming,  and  these  are  cut  the  proper 
length  ready  for  the  next  day  to  be  used  as  lower  carbons 
with  the  new  uppers.  The  idea  is  to  be  sure  that  the  car- 
bons are  the  proper  length,  for  if  too  long  it  burns  into 
the  gas  check,  and  if  too  short  it  shortens  the  life  of  the 
lamp  or  burns  into  the  lower  carbon  holder.  A  word  re- 
garding the  patrolman.  He  has  a  rig  and  drives  round  the 
citv  twice  each  night  and  sees  the  lamps  at  least  three 
or  four  times  each.  He  makes  out  a  report  and  also 
marks  anv  lamps  to  be  changed.  Each  trimmer  sees  the 
patrolman's  report  in  the  morning  and  makes  any  changes 
necessary.  Our  commercial  trimmer  does  work  very  much 
the  same  only  he  has  no  rig  and  has  to  inspect  his  lights 
during  the  forepart  of  the  evening  and  lakes  in  any  city 
lights  on  his  route,  which  is  right  through  the  centre  of 
the  city.      (Applause). 

Mr.  Fisk  :  I  would  like  to  ask  how  the  lamps  are  put 
out  in  Hamilton  and  whether  thev  have  any  trouble  with 
open  circuits. 

Mr.  Martin  :  I  don't  think  wc  have.  We  have  not  had 
as  much,  at  anv  rate  ;  we  have  been  a  little  more  partic- 
ular ;  and  the  lamps  have  been  out  right  on  the  same 
]>oles  and  brackets  as  the  old  open  arc  lights.  There  is  a 
rope  which  goes  through  a  pulley  on  the  pole  and  then 
there  is  a  hook  ;  the  cleaner  has  a  rope  with  a  hook  and 
he  snaps  it  on  and  pulls  it  down. 

A  member  :  When  using  the  carbons  a  second  time,  and 
trimming  the  lamps  a  second  time,  what  average  light  do 
vou  get  on  the  lamps  ? 

Mr.  Martin  :  There  is  no  doubt  but  under  the  system 
we   use  of  trimming,    the  lamp   will   burn   over  80  hours. 

The  President  :      What  length   of  carbons  do  vou  use  ? 

Mr.  Martin  :      Ten  inch  upper,   and  5  1-2  inch  bottom. 


The  President  :  Do  you  iind  that  the  most  economical 
length  ? 

Mr.  Martin  :  Our  lamps  are  made  for  that  ;  that  is  all 
we  can  get . 

The  President  :  I  suppose  the  lamps  mav  vary  with 
diftercnt  makers,  but  the  question  I  had  in  m'y  mind  was 
what  was  the  best  length  of  carbon  to  use,  'which  gave 
the  least  waste  ? 

Mr.  Martin  :  Ten  inches  seems  to  be  very  good  because 
il  you  use  a  much  longer  carbon  you  get  a  heavy  deposit 
en  the  chamber  and  it  cuts  down  the  light. 

The  President  :  I  had  reference  to  the  piece  you  throw 
away. 

Mr.  Martin  :  We  don't  practically  throw  any  away. 
The  trimmer  practically  gets  it  the  proper  lengiii. 

TOPICAL  DISCUSSION   ON   DIFFERENT  SYSTEMS   OF      CHARGING 

FOR     AND     MEASURING     POWER     CONSU.MED     BV 

INDUCTION    MOTORS    WITH    VARYING 

POWER    FACTOR. 

The  President  stated  that  Mr.  Leyden  had  been  asked  to 
open  the  discussion  on  this  topic,  but  he  not  being  pres- 
ent Mr.  Leonard  had  consented  to  sj  eak  on  it. 

Mr.  Leonard  :  I  have  not  prepared  myself  to  talk  ex- 
tensively on  this  subject,  and  thought  I  would  be  pre- 
ceded by  others  who  had  more  practical  experience  per- 
haps than  I  had.  I  regret  very  much  the  absence  of  the 
other  gentleman  who  was  to  speak  on  this  subject.  The 
matter  of  charging  for  induction  motors  is  a  question  of 
the  highest  importance  to  transmission  companies,  the 
bulk  ol  whose  business  may,  in  the  near  future,  become 
power  business  ;  and  the  question  of  deciding  upon  a 
proper  rate  for  charging  or  metering  is  something  that 
will  interest  a  good  many  of  us  I  think  now-,  and  prob- 
ably later  will  reach  almost  everybody  operating  a  cen- 
tral power  station.  Of  course,  there  are  a  variety  of 
methods  Ijefore  us.  There  is  the  method  of  charging  a 
fixed  rate  per  H.P.,  and  that  is  in  a  measure  modified  by 
the  amount  of  power  that  is  used  on  tlie  average.  If  a 
man  is  charged  for  instance  at  the  rate  of  J,so  a  H.P.  and 
he  uses  his  motor  perhaps  with  an  average  load  of  half  of 
its  capacity  it  would  pay  the  company  a  very  good  rev- 
enue. If  he  used  the  50  H.P.  continuously  through  ten 
hours  of  the  day  the  company  is  not  making  very  much 
money,  particularly  if  the  load  laps  over  their  incandes- 
cent lighting  load.  In  charging  a  fixed  rate  for  po\ver  it 
has  been  suggested,  and  carried  out,  that  the  time  for 
using  the  power  should  be  limited  lo  certain  hours  so  as 
lo  prevent  lapping  on  to  the  lighting  load.  If  consumers 
can  be  obtained  on  this  basis,  of  course  the  same  appara- 
tus which  is  used  to  operate  the  motor  load  during  the 
other  part  of  the  day  can  be  used  and  the  power  again 
sold  to  other  customers  for  lighting  purposes  later.  Un- 
der these  conditions  a  very  favorable  rate  can  be  made 
with  power  consumers,  and  if  proper  effort  is  made  in 
this  direction  it  seems  to  me  a  large  amount  of  power 
could  be  connected  to  the  central  station  on  a  paying 
basis  not  only  to  the  lighting  company  but  to  the  con- 
sumer of  power.  The  rate  can  be  made  enough  lower  to 
make  it  an  inducement  for  a  man  to  .shut  off  his  power  at 
an  earlier  time  in  the  day,  as  tonched  upon  in  Mr.  Rob- 
ertson's paper.  Mr.  Robertson  covered  so  fully  and  ex- 
haustively and  in  such  conci,se  language  the  whole  subject 
that  it  leaves  very  little  to  be  said  now.  The  method  of 
charging  on  a  meter  basis  for  motor  load  is  necessarily  a 
heavy  tax  on  the  consumer  of  power  because  if  a  man  is 
allowed  to  use  his  motor  at  any  hour  of  the  day  the  cen- 
tral station  must  protect  themselves  by  having  sufficient 
apparatus  to  supply  not  only  during  the  hours  outside  of 
the  lighting  Joad,  but  enough  in  addition  so  as  to  carry 
them  through  the  peak  of  the  lighting  load  ;  apparatus, 
ill  other  words,  must  be  supplied  to  furnish  current  for 
lights  and  motor  load  as  well  and  under  such  conditions 
the  companies  must  have  a  price  which  will  ])ay  them  for 
carrying  this  reserve  apparatus.  The  subject  is  one  that 
would  admit  of  considerable  discussion,  and  I  would  like 
to  hear  from  some  of  the  central  station  men  who  have 
had  a  little  experience  with  this  matter.  Perhaps  Mr. 
Robertson   can   give  us  a  sugge.stion. 

Mr.  Robertson  :  I  think  after  what  I  said  this  iiinrn- 
iiig  there  is  very  little  that  I  could  suggest  that  would  lie 
of  interest.  As'you  all  know  most  central  stations  do  not 
provide  motors  for  their  customers.  In  a  few  isolated 
cases  they  have  done  so,  but  in  the  great  majority  of 
cases  the  customers  have  to  get  their  own  motors.  If  a 
customer  buys  his  own  motor  it  all  depends  on  -vhcrc  he 
gels  it  what  power  factor  it  has.  A  customer  may  btiv 
a  motor  with  a  power  factor  of  100  or  75,  which  meai  s 
a  considerable  difference  in  apacitv  '.he  .•■■•.pply  company 
must  provide  and  keep  for  his  use.  While  it  has  been 
usually  the  practice  to  sell  power  on  a  basis  of  true 
energy,  it  would,  I  think,  be  more  equitable  to  sell  the 
power  on  a  volt-ampere  basis  and  then  it  would  be  to  a 
customers'  interest  lo  get  as  good  a  motor  as  possible. 
If  a  customer  had  skilled    operators     available     and     felt 
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aike  putting  in  a  synchronous  motor  he  could  operate  with 
a  power  factor  of  unity,  and  as  ehis  would  be  of  consider- 
-able  advantage  to  the  central  station,  1  think  it  would  be 
wrorth  while  to  offer  a  slightly  reduced  rate  to  such  a 
man.  It  seems  to  me  there  is  a  point  somewhere  between 
charging  on  a  true  enengy  basis  and  on  a  volt-ampere 
basis,  that  would  be  more  equitable  than  the  present 
■system. 

Mr.  Nicholls  :  I  would  like  to  get  the  experience  of  the 
.central  station  men  as  to  the  possibility  of  getting  cus- 
tomers to  take  power  during  certain  hours  of  the  day  ; 
{or  instance,  a  manufacturer  shutting  down  at  four  o'clock 
or  before  the  peak  of  the  lighting  load  commenced,  in  or- 
■der  to  get  a  rebate  in  price  from  the  central  station  com- 
pany. While  a  manufacturer  might  be  perfectly  willing  to 
do  that  would  it  be  possible  for  him  to  be  able  to  induce 
his  employes  to  work  under  these  conditions  ?  In  other 
■words,  if  you  are  going  to  get  the  full  weeks'  work, 
whatever  it  is,  if  you  close  down  at  four  o'clock  you 
would  have  to  compensate  for  that  time  by  starting  early 
in  the  morning  or  giving  up  the  Saturday  afternoon  holi- 
•day.  Mr.  Reesor  and  Mr.  Fisk  both  come  from  points 
where  there  is  considerable  manufacturing  and  would 
"know  probably  the  position  of  affairs  with  the  manufac- 
-turers  there. 

Mr.  Sangster  :  I  may  say  with  regard  to  our  plant, 
■WB  are  trving  to  obtain  customers  to  whom  we  can  sup- 
ply power  in  the  winter  time  up  to  four  o'clock.  We  have 
<juite  a  few  of  them  in  that  way.  We  average  about  9° 
H.P.,  down  to  I.  During  the  winter  months,  from  Octo- 
■ber  to  IVIarch,  we  get  them  to  sliut  off  at  four  o'clock, 
and  we  have  found  no  difficulty  in  doing  that.  It  is 
tnostlv  places  where  there  are  grist  mills  and  things  of 
that  kind  that  we  have  any  difficulty  ;  and  then  -^ye  have 
four  or  five  newsfpaper  presses,  where  they  are  using  it  ; 
they  are  very  often  shut  off  at  four  o'clock.  So  that  we 
are'  able  to  do  it  in  that  way.  By  giving  them  a  lower 
Tate  we  are  able  to  get  customers  in  that  way. 

Mr.  Reesor  :  Our  experience  so  far  has  been  somewhat 
limited  ;  we  have  not  got  up  to  the  caiacity  of  our  (gen- 
erator as  vet,  and  we  have  not  had  occasion  to  have  any 
of  them  'shut  down,  but  with  nearly  all  our  contracts 
they  do  not  run  the  24  hours  of  the  day  ;  we  try  to  per- 
sua'de  them  to  enter  into  an  agreement  to  allow  for  shut- 
ting them  down  at  the  peak  load,  and  so  far  we  have  had 
no  difficultv  whatever.  The  printing  presses  and  smaller 
powers  .ret 'their  work  done  usually  before  that  time.  We 
Illow  them  to  do  this.  liistead  of  running  those  hours 
we  sometimes  allow  them  to  run  over  time  at  some  other 
time  •  that  is,  after  night.  One  press  in  particular  we 
-have  that  runs  nearly  all  night  for  the  purpose  of  getting 
their  paper,  which  is  a  weeklv  edition,  off  early  m  the 
morning  ;  they  do  that  once  a  week.  We  have  had  no 
difficultv  so  far.  But  we  have  got  two  flour  mills  run- 
-ning  bv' electricity  and  one  of  them  runs  pretty  regularly 
the  ve4r  round,  24  hours  a  day.  Of  course  we  can  t  ask 
them  to  shut  down.  As  to  the  other  mill,  the  arrange- 
ment we  made  with  them  was  that  they  were  to  run  in 
the  day  time  onlv,  except  sometimes  m  the  later  tall  tnev 
want  to  run  all  night.  We  do  not  restrict  them  so  long 
as  we  have  power  to  spare,  and,  as  I  have  said  we  have 
-not  yet  got  up  to  the  limit  of  our  power  :  wc  have  more 
TOwer  in  reserve  and  should  we  get  up  to  the  limit  of  our 
car.acitv  no  doubt  we  would  put  in  the  other  unit  that  we 
have  In  that  way  we  will  have  capacity  to  run  every- 
body in  the  town  "for  a  number  of  years  to  come.  I  think 
the  "idea  is  all  right  to  have  an  arrangement  to  have  the 
power  shut  down  at  the  peak  load  :  but  it  is  a  good  deal 
like  the  lighting,  people  that  are  busv  do  not  lil<e  to  slut 
do^  for  lnvthing^  knd  of  course  there  may  '-/I'ff'^^lty 
bve-and-bve  bnt  we  have  not  crossed  the  river  vet,  and  we 
afe  not  going  to  court  trouble  until  we  get  nearer  to  the 
■end  of  our  tether. 

Mr  I^onard  :  I  might  add  a  word  more  on  this  ques- 
tion of  short  hour  po^^^r.  One  of  our  clients  who  is  using 
a  total  capacity  of  about  3.5*  H.P.  .11  motors  has  made 
a  contract  which  is  such  as  we  have  ^^^^  '^'^^^^".[J^l 
the  use  of  power  during  short  hours  ;  that  '^^  the  terms 
of  the  contract  provide  that  the  company  -I'^"  "°t  use 
power  between  the  hours  of  tour  and  sev-cn  in  the  winter 
Months;  they  are  at  liberty  to  use  the  power  at  anv 
Tther  time  all  day  during  the  summer,  and  all  night  if 
thev  w  sh,  and  all  dav  up  to  four  o'clock  m  the  ^ylnter, 
Ind  an  night  after  seven  o'clock  it  thev  wish.  This  was 
considered  as  quite  an  experiment  to  begin  with  on  ac- 
-^ount  of  the  large  number  of  help  employed,  but  ■"."'"d-- 
tr^et  in  a  full  days'  work  the  mill  started  earlier  m  the 
corning  and  worked  nine  and  one  half  hours  during  the 
wfnter '"months  every  day  in  the  week,  except  Sundays  of 
course  and  that  cut  off  their  Saturday  afternoon  ho  uav 
that  is  up  to  four  o'clock  :  but  thev  h'ad  after  four  o'clock 
oft  every  afternoon  in  the  week,  .^nd  in  the  .summer  time 
while  the  power  is  available  during  all  the  l^"";-  -'^^^"f 
=!■»•  o'clock  we  run  to  six  o'clock  and  give  them  a  halt 
WtdavSaturdL  afternoon.  The  idea  that  the  he  p  have 
tn  connection  with  this  method  of  operating  can  be  seen 
from  the  fact  that  one  of  the  departments  wh^ch  was  car-- 
-ablT    of    operation     independently  of  the   .e^l   of  the  mill 


petitioned  to  have  those  hours  continued  during  the  sum- 
mer time  so  that  they  i  mid  get  to  \.i'rk  early  in  the 
morning  and  quit  cany  at  night,  li.iv^ng  all  Uie  rest  of 
the  time  after  four  o'olock  ;  and  that  department  was  al- 
lowed to  run  on  in  that  way.  So  that  I  Uiink  it  has  got 
beyond  the  experimental  .stage  so  far  as  the  help  is  con- 
cerned ;  I  think  they  would  be  better  pleased  at  working 
those  hours.  The  help  are  simply  very  well  pleased  with 
this  arrangement  and  I  don't  see  any  reason  why  it 
should  not  be  carried  out  very  generally  and  I  think  a 
large  amount  of  power  business  can  be  worked  up  on  that 
basis. 

The  President  :  I  have  here  a  map  which  has  been 
handed  to  me  by  Mr.  Thomas  C.  Keefer,  former  president 
of  the  Canadian  .Society  of  Civil  Engineers,  w^hich  has 
been  printed  by  the  Department  of  Ontario  and  which  was 
used  by  Mr.  Keefer  to  accompany  an  address  which  he 
made  before  the  Royal  Society  of  Canada,  as  to  the  w^ater 
powers  of  Canada.  He  tells  me  that  there  is  no  other 
map  in  existence  which  shows  the  water  powers  of  Can- 
ada like  this  does,  it  is  very  complete  and  very  accurate. 
It  shows  every  stream  of  any  importance  in  Canada,  its 
correct  locatibn,  its  elevation  and  also  the  amount  of 
rainfall,  and  the  annual  average  rainfall  of  each  locality. 
To  anyone  who  has  anything  to  do  with  water  power  or 
isj  looking  for  water  power  or  wishes  to  develop  one  any- 
where, the  general  kno\vledge  to  be  gained  by  this  map  he 
thinks  would  be  quite  considerable,  and  he  left  this  here 
for  the  inspection  of  the  members  and  stated  if  anv  of  the 
members  desired  to  have  a  copy  all  it  was  necessary  to 
do  was  to  leave  the  names  with  the  Secretary  and  Mr. 
Keefer  would  be  pleased  to  have  the  Government  forward 
them  a  copy  by  mail.      (Applause). 

Mr.  Holman  moved,  seconded  by  Mr.  F.  H.  Leonard, 
that  a  vote  of  thanks  be  extended  to  Mr.  Thomas  C.  Keef- 
er for  his  courtesy  in  the  matter  of  extending  to  the 
members  present  the  mailing  of  a  copy  of  this  map. 
Carried. 

Mr.  J.  J.  Wright  moved,  seconded  by  Mr.  F.  Nicholls, 
that  the  thanks  of  the  Association  be  tendered  to  Prof. 
Owens  for  the  interesting  paper  read  this  afternoon. 
Carried. 

Mr.  A.  B.  Smith  moved,  seconded  by  Mr.  J.  J.  Wright, 
that  the  usual  amount  of  S125  be  granted  to  the  Secretary 
of   this   Association.     Carried. 

The  convention  adjourned  to  Friday,  June  21st,  at  10 
o'clock  a.m. 


THIRD    DAY. 

At  10.15  o'clock  a.m.,  the  President  in  the  chair,  called 
the  convention  to  order. 

The  President  :  •  The  first  order  of  business  is  the  re- 
port from  the  committee  appointed  yesterday  to  draw  up 
an  amendment  to  Articles  3  and  5  of  the  constitution 
regarding  membership. 

Mr.  J.  J.  Wright  :  Your  Committee  on  amendment  of 
the   Constitution   beg   to   report   as   follows  : 

That  Article  3  of" the  Constitution  be  stricken  out  and 
the  following  substituted  :  "  The  Association  shall  con- 
S'.st  of  honorary,  active,  as,sociate  and  junior  members. 
The  terms  '  active  members  '  shall  include  all  those  ac- 
tively engaged  in  operating  electrical  enterprises,  elec- 
trical engineers  and  those  engaged  in  matters  of  electrical 
education.  The  term  '  associate  '  includes  all  others  ap- 
plying, whom  the  Executive  Committee  consider  eligible 
to  become  members  of  the  Association.  They  shall  be 
entitled  to  attend  all  meetings  of  the  Association  except 
those  of  the  Executive  and  take  part  in  all  discussions, 
but  shall  not  be  entitled  to  vote  for  the  election  of  offi- 
cers or  he  eligible  for  office. 

'  Junior  membership  '  shall  be  confined  to  those  pursu- 
ing the  studies  of  electrical  engineering  ;  and  no  person 
shall  be  eligible  for  this  membership  for  a  term  exceeding 
two  years,  after  which  they  may  apply  for  active  or  as- 
.sociate  membership.  Honorary  members  shall  only  be 
elected  by  a  two-thirds  vote  of  the  active  members  pres- 
ent. 

It  is  recommended  that  for  Article  5,  at  present  in  the 
Constitution,  the  following  be  substituted  :  "  The  ajinual 
fee  shall  be  for  active  and  associate  members  S3,  the  Ex- 
ecutive, however,  being  authorized  to  increase  this  fee  to 
a  sum  not  exceeding  S.S  at  any  time  they  may  deem  it 
expedient  in  the  interests  of  the  Association.  The  fee  for 
junior  members  .shall  be  ?i  per  annum  payable  in  ad- 
Mr  J  J.  Wright  :  I  may  say  that  the  committee  after 
giving  the  matter  full  consideration  were  unanimous  in 
making  this  recommendation.  It  will  be  .seen  that  the 
lirivilegcs  of  the  a.ssociate  members  are  extended  by  giv- 
ing them  the  opportunity  to  vote  in  all  other  matters  ex- 
cept the  single  one  of  the  election   of   officers.  _ 

The  President  :  You  have  heard  the  report.  This  has 
to  be  approved  by  two-thirds  of  the  active  members  pres- 
ent before  it  can  "become  law.  I  would  like  an  expression 
of  opinion  on  these  amendments  because,  since  the  latter 
was  brou<rht  up  yesterday  afternoon,  a  number  of  members 
have  spoken   to  me   about  some   of  the  features  contained 
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ill  thest  aniciuliiiciil.s  aiid  in  doing  so  brought  out  some 
new  points  which  were  not  made  known  to  me  yesterday. 
I  think  we  ought  to  get  all  possible  light  upon  this  sub- 
ject ;  it  should  not  be  decided  hastily  and  I  would  invite 
a  very  full  discussion.  This  matter  should  he  settled  now 
for  good  and  we  sliould  get  tlie  full  sense  of  the  meeting 
Mr.  J.  J.  Wright  moved,  seconded  by  Mr.  Fred.  Nich- 
olls,  the  adoption  of  the  report. 
The  President  stated  the  motion. 

Mr.  Geo.  J.  Hicks  :  Referring  to  Article  10  of  the  Con- 
titution,  the  5th  clause  distinctly  states  that  this  report 
cannot  be  considered  to-day,  and  I  submit  that  the  dis- 
cussion on  it  to-day  is  out  of  order. 

The  President  :  This  is  a  vei-y  unfortunate  rule,  and  I 
realized  it  last  year  when  some  matters  were  discussed. 
It  makes  it  practically  impossible  to  mnend  the  Constitu- 
tion unless  you  start  the  very  first  morning. 
Mr.  Fred.  Nicholls  read  Article  14  of  the  Constitution. 
The  President  :  This  matter  has  been  up  since  yester- 
day. There  was  a  notice  of  motion  given  and  discussion 
took  place.  Everybody  knew  this  was  coming  up  this 
morning  ;  not  a  word  of  protest  has  been  rai.sed  to  the 
legality  or  illegality  of  the  tiling,  and  now  we  discover, 
according  to  the  strict  reading  of  tlie  Constitution,  the 
report  should  not  be  considered  to-day.  I  think  these 
safeguards  are  placed  there  to  prevent  anv  hasty  legisla- 
tion or  any  advantage  being  taken  of  a  member  who  is 
not  present  at  the  sitting  ;  but  these  things  do  not  apply, 
because  there  has  been  such  full  notice  of  this  action  that 
everybody  has  heard  of  it  and  knows  about  it  and  expect- 
ed it  to  be  settled  this  morning.  "Under  the  circumstances, 
if  it  is  the  unanimous  wisJi  of  the  meeting — if  there  isn't 
a  dissenting  voice — I  would  take  it  ujion  myself  to  inter- 
pret the  Constitution  in  that  way,  that  we  can  set  it 
aside  for  this  purpose.  I  think  it  would  be  c^uite  within 
the  proper  practice.      (Applause). 

Mr.  Nicholls  :  I  might  point  out  while  the  Constitu- 
tion in  all  corporate  companies  provides  that  you  give 
ten  days'  notice  of  a  special  general  meeting  or  annual 
meeting  by  soich  notice  as  is  provided  for  by  the  by-laws, 
yet  you  can  waive  that  notice  altogether,  even  altlhough 
the  statute  calls  for  it,  providing  you  have  every  share- 
holder's consent  to  it  ;  and  that  is  frequently  done  in  the 
organization  of  companies,  by  having  a  waiver  from  every 
shareholder  of  the  notice  of  the  meeting.  In  this  case,  if 
there  is  an  unanimous  vote,  that  notice  I  think  can  be 
waived,  but  in  the  event  of  there  being  a  di.ssenting  vote, 
even  one,  T  think  we  will  have  to  carry  out  the  strict 
reading  of  the   Con.stitution. 

Mr.  Hicks  :  I  would  agree  with  Mr.  Nicholls'  remarks 
if  every  shareholder  would  waive  that  point  ;  that  it 
would  be  perfectly  right  to  deviate  from  the  regular  order; 
l)ut  this  matter  was  brought  up  yesterdav  and  every  mem- 
ber of  the  Association  is  not  present  to-day,  and  I  per- 
sonally know  one  gentleman  \vho  left  the  city  last  night 
knowing  this  could  not  be  discussed  to-day.  I  must  per- 
sonally raise  my  objection  to  it. 

Mr.  Nicholls  :  I  would  state  that  probably  the  only 
\vay  to  get  over  the  difficulty  would  be  to  have  the 
President  call  a  .special  meeting  for  to-morrow  ;  that  is 
if  the  general  sense  of  the  meeting  is  in  favor  of  the  pass- 
age of  the  amendments. 

The  President  :  I  think  it  would  be  well  to  take  the 
sense  of  the  meeting  becau.se  if  the  sense  of  the  meeting 
was  against  it  there  would  be  no  use  calling  the  meet- 
ing. 

Mr.  J.  J.  Wright  moved,  seconded  by  Mr.  E.  E.  Cary, 
that  when  this  meeting  adjourns  this  morning  that  it 
.stand    adjourned    until    to-morrow.      Carried. 

Mr.  Nicholls  :  In  order  to  test  the  sense  of  the  meet- 
ing I  would  .suggest  that  the  yeas  and  navs  be  taken  upon 
the  principle  as  outlined  in  the  amendments  that  it  is 
proposed  to  bring  before  the  meeting  of  the  Convention 
at  its  session  to-morrow  morning. 
Mr.  Leonard  :  I  would  second  a  motion  to  that  effect. 
The  President  :  This  is  a  large  gathering,  and  I  think 
it  is  very  de-sirable  that  the  feeling  of  the  members  should 
be  known  upon  this  point.  This  .^s^sociation  has  to  be 
governed  in  accordance  with  the  wi.sh  of  the  members  and 
we  desire  to  know  what  their  wishes  are 

The  President  asked  tho.sc  in  favor  of  II10  Constitution 
being  amended  in  accordance  with  the  report  of  the  Com- 
•miilee  to  .signify   it  by  ri=ing. 

The  meiTbcs  rose  unanimously,  with  the  exception  ol 
Mr.  Hicks. 

Mr.  .T.  .T.  Wright  :  I  asked  that  the  contrary  vote  be 
called  for. 

The  President  called  for  the  contrary  vote.  (No  re- 
sponse )  . 

The  President  :  The  next  thing  wc  have  to  deal  with 
is  the  selection  of  the  place  for  holding  the  next  conven- 
tion. I  may  •  state  in  justice  to  .Mr.- Evans,  of  Quebec, 
who  attended  the  first  day  and  was  compelled  to  go 
away,  that  he  left  in  mv  hands  an  invitation  to  the  As- 
sociation to  meet  next  year  in  Quebec. 


Mi.  G.  U.  G.  lioiiii.iii  ;  My  residence  is  in  Quebec,  but  the 
business  ol  my  company  is  on  the  other  side  of  tlie  river  ; 
however,  I  want  to  second  Mr.  Evans'  invitation,  and  I 
hope  you  will  hold  the  next  convention  in  Uueuei.  ns 
lar  as  my  company  and  myself  are  concerned  we  shall  be 
very,  very  happy  to  make  your  stay  there  a  pleasant  one 
and  we  will  try  to  come  up  to  the  hospitality  that  Ot- 
tawa has  given  you. 

Mr.  John  Yule  ;  I  move,  to  test  the  sense  of  the  meet- 
ing, that  the  next  convention  be  held  in  Toronto.  As  far 
as  I  am  concerned  I  have  my  doubts  as  to  a  meeting  in 
yuebec  being  successlul  in  point  of  attendance.  It  is  a 
little  loo  far  to  one  side  lor  those  who  usually  attend. 
There  would  be  a  large  attendance  in  the  neighborhood  ol 
Queljec.  We  have  been  in  Montreal  and  Kingston,  and  we 
are  east  again  this  year,  and  I  think  the  west  ought  to 
get  a  turn.  It  is  very  central  in  Toronto  for  the  whole 
country,  and  a  meeting  there  I  Uunk  would  be  a  snccessfnl 
one. 

Mr.  F.  Nicholls  ;  While  1  may  say,  speaking  lor  Tor- 
onto's interests,  that  we  would  be  very  ;.,lad  indeed  to 
welcome  the  Association  there  next  year,  1  really  think 
we  will  be  in  a  very  much  better  position  to  do  so  say  a 
year  later.  We  are  having  a  uew  liotel  'uuiU  ..it  il.e  p.'ts- 
ent  time  which  will  not  be  finished  i.ext  year,  but  I  th'uk 
it  will  be  finished  and  will  give  lirst-class  accommoda- 
tion to  the  convention  if  they  will  meet  there  a  year  later. 
At  first  I  was  inclined  to  Mr.  Yule's  opinion  that  we 
might  prejudice  the  attendance  if  we  went  so  far  east  ; 
and  the  travelling  expenses  are  very  considerable.  These 
things  have  to  be  considered  as  an  important  factor  ;  in 
fact  they  arc  a  very  serious  power  factor  with  them.  But 
I  think  we  might  probably  be  affected  in  another  way, 
and  while  for  one  session  we  might  lose  the  attendance 
ol  some  of  the  active  members  from  the  west  the  chances 
are  that  we  will  get  a  very  large  attendance  from  the 
district  of  Quebec  of  central  station  men  that  never  yet 
have  attended  unless  they  became  members.  That  is  a 
question  that  some  of  the  Montreal  and  eastern  men  can 
tell  better  than  I  can.  I  do  not  know  but  what  the  end 
might  justily  the  means  and  we  might  get  an  increased 
membership  there  ;  and  if  we  met  in  the  west  another 
year  when  we  had  every  facility  to  take  care  of  the  mem- 
bers it  would  probably  be  better.  However,  should  you 
decide  to  come  to  Toronto  both  Mr.  Wright  and  my.self 
-ill  do  all  we  can  to  make  the  stay  of  the  members  pleas- 
ant and  profitable. 

The  President  :  Two  places  have  been  mentioned  for 
holding  the  next  convention,  the  City  of  Quebec  and  the 
City  of  Toronto  Unless  you  have  some  other  place  forth- 
coming I  shall  call  for  a  ballot  and  I  will  appoint  Mr. 
Thornton  and  Mr.  Purcell  to  act  as  scrutineers. 

Mr.  J.  J.  Wright  :  Is  it  in  order  to  move  that  the 
acceptance  of  the  invitation  from  Quebec  be  made  unani- 
mous ? 

Mr.  Yule  ;  I  would  lie  plea.sed  to  withdraw  my  motion. 
It  was  simply  made  for  the  purpose  of  getting  an  expres- 
sion of  opinion. 

The  President  ;  Mr.  Yule  withdraws  his  motion  so  tliat 
the  City  of  Quebec  will  be  our  next  place  of  meeting. 
(  Applause)  . 

Mr.  Nicholls  :  As  the  Coii.sititulion  provides  that  this 
.sJiould  be  decided  by  ballot,  I  move  that  a  single  ballot 
be  cast  by  Mr.  J.  J.  Wright.  (Mr.  Wriight  cast  the  bal- 
lot )  . 

The  President  :  I  am  personally  gratified  that  you 
have  chosen  the  City  of  Quebec.  I  know  .something  about 
that  city  and  I  am  satisfied  that  you  will  get  a  very  fine 
reception  there.  The  people  of  Quebec  are  noted  for  their 
hospitality  and  I  am  sure  the  convention  there  will  be  a 
success  and  will  be  worth  the  few  dollars  you  will  be 
asked  to  .spend  in  order  to  go  a  greater  distance  from 
home.  The  next  order  of  business  will  be  the  election  of 
officers,  and  I  will  a.sk  Mr.  Thornton  and  Mr.  Purcell  to 
continue  as  scrutineers.  I  will  now  receive  nominations 
for  the  office  of  President  of  the  As.sociation. 

Mr.  F.  H.  Leonard,  jr.  :  It  gives  iti^  much  pleasure  to 
nominate  for  the  office  of  President  of  this  Association 
for  the  ensuing  year  our  present  vice-president,  Mr.  E.  E. 
Cary. 

Mr.  E.  E.  Cary  :  I  appreciate  the  nomination  from  Mr. 
Leonard,  but  before  pa.seing  it  in  I  wi.sih  to  say  as  a  mem- 
ber attending  upon  the  convention  at  Hamilton  that  I  am 
specially  pleased  with  the  provisions  for  tJie  amendment 
of  the  Constitution  which  I  regret  could  not  be  carried 
out  to-day,  becau.sc  those  who  were  present  at  Hamilton 
will  recollect  a  discussion  that  took  place  as  to  whether 
supply  men  were  eligible  to  the  offices  of  this  Associa- 
tion. In  the  past  a  miulber  of  them  had  served  upon  the 
Executive  Committee,  but  I  believe  it  happened  that  no 
one  engaged  in  manufacturing  or  who  was  called  a  siupply 
dealer  had  ever  been  elected  as  an  olficer  of  this  As.socia- 
tion, and  a  discussion  took  place  at  that  time  and  resailt- 
ed  in  a  difference  of  opinion,  and,  although  a  supi^ly  man 
was  elected  as  an  officer  of  this  Association,  I  feel  we 
should  allbe  a  unit,  ind  the  amendment  of  the  Ccmstitu'- 
tion  will  settle  that  tnatter,  and  it  will  be  acting  in  ac- 
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cordante  with  our  sister  Association  on  the  other  side. 
Therefore,  I  beg  to  decline  the  nomination,  and  I  have 
great  pleasure  in  nominating  Mr.  P.  G.  Gossler,  of  Mont- 
real, for  the  office  of  President  of  this  Association. 

Mr.  K.  NichoUs  ;  In  rising  to  second  the  nomination  of 
Mr.  Gossler,  if  I  am  not  out  of  order,  I  would  like  at 
this  stage  of  the  proceedings  to  move  a  vote  of  thaJiks  to 
Mr.  Cary,  the  retiring  first  vice-president,  because  to  my 
knowledge  he  has  been  a  most  aciive  member  of  tlie  Asso- 
ciation lor  a  great  many  years  and  has  always  taken  a 
very  active  interest.  Al'though  I  am  a  sup,.!",  man  my- 
self, I  have  taken  the  stand  I  have  done  in  regard  to  the 
artive  men  because  I  believe  it  is  in  the  interests  of  the 
Association  ;  1  believe  it  is  the  only  way  the  Association 
can  grow  and  thrive  and  become  of"  value  to  the  interests 
which  it  represents.  I  have  very  much  pleasure  in  mov 
ing  a  vote  of  tlianks  to  Mr.  Cary  for  his  past  services. 
(  Applause  )  . 
Mr.   Cary  :     Many  thanks. 

Mr.  John  Murphy  :  If  a  seconder  is  iieccsKary,  it  gives 
me  great  pleasure  to  second  the  motion  proposed  by  Mr. 
Nicholls.  A  convention  without  Mr.  Cary  would  not  be 
right.      (Applause). 

The  President  put  the  motion  and  it  was  declared  car- 
ried by  a  unanimous  standing  vote. 

Mr.  Cary  :  I  might  say  in  sympalliy  with  our  alisent 
friend  Mr.  Gossler  that  my  mind  was  on  him  at  that 
moment. 

The  President  :  Mr.  Cary,  you  have  heard  the  result  of 
the  inotion  which  has  been  unanimously  carried  witli  cn- 
thiisiasaii.  It  gives  me  very  great  plea.snre  to  tender  to 
you  the  thanks  of  this  Association.  I  do  so  with  all  tho 
more  pleasure  because  having  l)een  associated  with  you  in 
the  Kxecutive  Committee,  you  being  First  Vice-Presddent, 
I  have  learned  the  value  of  the  services  which  you  have 
rendered  the  Association,  not  merely  at  the  convention, 
where  everyone  would  see  you,  but"  between  conventions 
when  you  were  not  working  publicly,  but  nevertheless, 
doing  valuable  work  for  the  A.ssociation,  and  for  which  I 
have  had  occasion  to  be  thankful.  I  regret  that  circum- 
stances prevent  you  from  filling  the  ^re.^idential  chair, 
which  you  would  have  so  ably  filled,  and  the  action  you 
have  taken  in  this  matter  is  on  a  par  with  whaLvyou  have 
always  done  for  the  Association.  Are  there  any  other 
nominations  ?  There  being  none  I  declare  the  nomina- 
tions closed,  and  I  will  instruct  the  Secretary  to  cast  a 
ballot  for  Mr.  P.  G.  Gossler  as  President  of  this  Associa- 
tion for  the  incoming  term.  (Applau.so).  At  this  stage 
I  would  like  to  ask  your  permission  to  interrupt  proceed- 
ings and  allow  Mr.  Higman  to  present  his  motion  with 
regard   to  the  banquet. 

Mr.  Iligman  :  It  is  not  necessary  for  me  to  re-stat« 
my  views.  I  placed  them  before  you  somewhat  positively 
yesterday.  I  may  just  say  this,  however,  that  for  the 
past  ten  years  we  have  been  devoting  from  $100  to  $150 
a  year  for  this  banquet.  I  am  of  opinion  if  this  monev 
were  devoted  to  the  building  up  of  a  library  for  the  As- 
sociation or  the  di.stribution  of  literature  among  the  mem- 
bers of  the  Association  or  even  applying  it  to  our  friend's 
committee  for  legislation  work  that  it  would  be  infinitely 
better  spent  than  it  is  for  the  purpose  of  a  banquet.  I 
will  therefore  move,  seconded  by  Blr.  J.  J.  Wright,  that 
the  funds  of  this  Association  be  not  hereafter  used  for  the 
lurposes  of  entertainment  at  the  Annual  Convention  either 
by  means  of  a  banquet  (jr  otherwise,  but  that  the  local 
entertainment  committee  at  the  place  where  the  conven- 
tion is  held  be  permitted  to  make  such  arrangement  for 
entertainment  as  thcv  may  deem  expedient  and  ncce.sisarv. 
Mr.  Nicholls  :  There  is  one  question  I  would  like  to 
ask.  You  specify  that  the  local  committee  make  arrange- 
ments for  a  banquet,  but  according  to  that  it  would  seem 
to  shut  out  the  members  of  the  Assoc  ation  from  at  any 
time  having  a  banquet  of  their  own  by  an  assessment  for 
a  ticket.     That  is  not  intended. 

Mr.  Higman  :  No.  It  leaves  the  local  committee  free 
to  do  whatsoever  they  plea.sc.  For  instance,  we  have  col- 
lected $300  on  this  occasion  outside  of  the  grant.  If  we 
had  provided  a  luncheon  at  the  Victoria  Hotel  at  Aylmer 
wiiich  the  ladies  could  have  attended,  we  could  have  done 
it  very  nicely  out  of  the  amount  collected  by  the  local 
committee  without  touching  the  Association  funds  at  all. 
I  don't  think  it  will  deprive  us  from  any  of  our  pleasure 
by  adopting  a  resolution  of  this  kind. 

The  President  :  There  is  a  point  that  ought  to  be 
brought  out  in  connection  with  this.  It  seems  to  mc  that 
the  banquet  ought  to  remain  on  as  an  annual  feature  or 
be  abolished  as  a  free  banquet  positively.  This  is  the 
position  of  a  city  where  the  convention  is  to  be  held  ■ 
There  has  been  a  banquet  every  year,  for  ^v^lich  no  charge 
has  been  made  ;  that  is  the  custom.  No  one  cares  to  de- 
part from  the  annual  custom  and  if  the  conventif)n  was 
to  be  held  in  Ottawa  next  year  I  would  feel  bound  to 
continue  that  practice.  Nobody  likes  to  take  the  first 
step  and  change  this  and  perhaps  be  accu.sed  of  want  of 
hospitalitv.  In  order  to  remove  .such  cmbarrajtsanent,  if 
it  is  decided  to  do  away  with  the  banquet  as  a  special 
feature,   we  owght  to  state  it  and  say  this  Association 


will  not  countenance  any  free  banquet,  and  then  that  tics 
the  hands  of  the  local  committee  in  Quebec  so  that  there 
is  no  option  and  they  must  charge.  Otherwise  they  might 
feel  bound  to  carry  on  the  usual  custom  and,  not  receiv- 
ing any  assistance  fram  the  A.ssociation,  we  would  be 
placing  an  additional  burden  upon  them. 

Mr.  J.  J.  Wright  ;  It  is  rather  unfortunate  that  this 
has  been  mentioned  after  the  place  of  meeting  has  been 
fixed  upon.  It  looks  rather  ungracious  to  fix  the  place  of 
meeting  and  then  say  to  them,  you  are  not  going  to  get 
any  more  from  us. 

-  Mr.  Higman  :  I  consulted  Mr.  Evans  yesterday  and  he 
said  he  was  quite  in  sympathy  with  the  motion.  The 
notice  of  motion  was  given  before  the  place  was  deter- 
mined upon.  Mr.  Evans  thinks  the  funds  of  the  Associa- 
tion should  not  be  used  for  the  1>aiiquet. 

Mr.  B.  F.  Keesor  :  This  discu.ssion  is  probably  a  little 
too  early,  but  how  would  it  place  the  local  committee, 
the  parties  getting  up  the  banquet,  when  there  is  a  charge 
being  made  ?  They  Wf)uldn't  know  how  many  seats  to 
provide  for  or  anyi.hing  at  all. 

The  President  :  I  think  that  could  be  gotten  over  all 
right. 

Mr.  F.  H.  Leonard,  jr.  :  Mr.  President,  I  think  the 
que.stion  of  a  banquet  is  one  that  is  already  settled.  I 
don't  think  there  is  any  doubt  but  what  we  shall  contin- 
ue to  have  banquets  in  the  future  just  as  we  have  in  the 
past  ;  they  are  one  of  the  pleasanlest  features  of  our 
gatherings  and  I  am  sure  for  my  part  I  should  not  hesi- 
tate to  contribute  my  sliare  ;  and  as  has  been  the  case 
before  the  entire  cost  of  the  banquet  has  not  been  borne 
by  the  Association,  and  I  presume  funds  will  be  collected 
outside  which  would  as.si.st  the  committee  or  whoever  has 
charge  of  that  matter  in  carrying  out  the  banquet  and 
giving  us  just  as  sumptuous  a  feast  as  we  have  had  be- 
fore. Of  course,  if  the  rule  is  made,  whether  it  is  passed 
liy  resolution  or  made  part  of  the  by-laws,  or  otherwi.se, 
that  each  member  shall  pay  one  dollai,  we  will  say,  lor 
a  ticket  for  the  banquet,  or  has  the  option  of  paying  it, 
there  \vill  always  be  funds  enough  rai.sed  outside  ol  that 
to  put  up  a  first-class  feast.  I  am  in  favor  of  Mr.  Hig- 
man's  motion,  and  I  only  wish  to  express  myself  in  this 
way  so  as  to  let  the  members  realize  that  we  are  not  go- 
ing to  go  without  a  banquet  in  the  future. 

Mr.  Higman  :  We  may  amend  this  by  simply  making 
it  read  that  the  funds  of  the  .'V.ssociation  shall  not  be  used 
for  the  purposes  of  entertainment.  I  would  not  a.slc  to 
deprive  anyone  from  any  enjoyment.  Those  resident  in 
Ottawa,  when  the  Civil  Engineers  had  their  meeting  in 
this  place,  subscribed  all  the  way  from  one  dollar  up  to 
ten  dollars  apiece,  and  covered  the  whole  expen.se  without 
going  out  of  their  own  body  in  the  city  and  they  put  up 
a  very  good  entertainment  throughout  ;  and  I  don't  think 
there  will  ever  be  auy  difficulty  so  far  as  this  A.ssocia- 
tion is  concerned  in  getting  plenty  of  the  good  things  that 
are  going  even  if  this  resolution  is  passed  ;  and,  seeing 
that  we  are  always  hard  up  for  funds,  I  do  hope  the  As- 
sociation will  favorably  construe  this  resolution.  I  am 
quite  willing  to  amend  it  by  stoppling  at  the  words  : 
"  That  the  funds  of  this  Association  be  not  hereafter  used 
for  purpo.scs  of  entertainment  ". 

The  President  :  I  may  say  that,  from  mv  own  stand- 
point, I  think  as  much  of  the  banquet  as  anybody  here, 
and  I  would  be  .sorry  to  see  it  dispensed  with  as  an  an- 
nual feature.  It  is  the  social  function  of  the  As.sociation 
and  the  place  where  we  all  fratemi/e,  but  I  would  like 
to  say  to  the  Quebec  members  that  I  would  much  rather 
buy  a  ticket  to  a  ban(|ucl  in  Quebec  than  have  it  offered 
free  of  charge.      C  Applause  1  . 

The  President  put  the  motion  as  amended,  that  tlie 
funds  of  this  A.ssociation  be  not  hereafter  u.sed  for  the 
purpo.se  of  entertainment,  which,  on  a  vote  having  been 
taken,    was   declared   carried. 

A  telegram  was  read  from  Mr.  P.  G.  Go.ssler,  of  Mont- 
real, regretting  his  inability  to  attcod  any  fnrther  sessions 
of  this  convention. 

Mr.  B.  F.  Ree.sor  :  I  think  it  would  be  a  nice  thing  for 
the  vSecretary  to  .send  a  telegram  to  Mr.  Go.ss.Ier  saying 
that  he  has  been  unanimously  elected  as  President  of  this 
Association.      (It  was  .so  ordered). 

The  President  called  for  nominations  for  the  office  of 
First   Vice-President. 

Mr.  Yule  placed  in  nomination  Mr.  B.  F.  Reesor,  .second- 
ed by  Mr.   E.   D.   McCormick. 

Mr.  .John  Murphy  moved,  duly  seconded,  that  the  nom- 
inations clo.se.     Carried. 

The  President  :  I  have  much  pleasure  in  declaring  Mr. 
B.  P.  Ree.sor,  of  T<indsay,  elected  to  the  office  of  First 
Vice-President  of  this  A.ssociation.  T  mav  say  from  hav- 
ing come  in  contact  with  Mr.  Ree.sor  in  the  Executive 
Committee  that  the  Association  has  made  a  very  wis? 
choice. 
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The  President  called  for  iiumiiuilniii.s  fur  the  office  of 
Second   Vice-President. 

Mr.  H.  E.  Cary  placed  ui  nuniinalion  Mr.  Edward  Sladc, 
of  Quebec  City,  seconded  by  Mr.  0.  Hignian. 

On  motion,  duly  seconded,   the  nominations  were  closed. 

The  President  :  I  have  pleasure  in  declaring  Mr.  Ed- 
ward Slade,  of  Quebec  City,  elected  to  the  office  of  Second 
Vice-President   o£   this   Association. 

The  President  called  for  nominations  for  the  office  of 
Becretary-Trea^urer  of  the  Association. 

Mr.  Smith  placed  in  nomination  Mr.  C.  II.  Mortimer, 
seconded  by  Mr.   B.   F.   Reesor. 

On  a  motion  duly  seconded,  the  nominations  were 
closed. 

The  President  :  It  gives  me  very  great  pleasure  to  de- 
clare Mr.  Mortimer  elected  for  the  "twelfth  time  Secretary- 
Treasurer  of  this  Association.  I  think  po&siblv  Mr.  Mor- 
timer, in  accepting  re-election,  will  feel  relieved  (hat  a 
new  president  has  been  elected,  because  during  the  \ear  I 
have  been  particularly  hard  on  l.im.  The  correspondence 
with  him   has  filled   cjuite   a   little   volume. 

The  President  :  T  e  next  thing  in  order  is  to  select  out 
of  the  members  of  the  Executive  Committee  of  the  past 
year  five  members  who  are  to  remain  on,  allowing  tlic 
other  five  to  retire. 

Mr.   0.    Higman  :      I   would   ast   tliab  uiy   lumie   be  omit- 
ted from  the  list  this  year. 
Voices  :     No,   No. 
The  Secretary  passed  the  ballot. 

The  President  :  While  we  are  wailing  li  1  the  icult  of 
the  ballot  I  might  aimounce  to  vou  that  the  I<ocal  Blan- 
ager  of  the  Bell  Telephone  Compajiy  tends  a  cordial  in- 
vitation to  the  Association  to  visit  their  uuilding  after 
adjourning   Lliis  morning.      (Applause). 

Mr.  John  Murphy  moved,  secoiidetl  by  William  Ahearn, 
jr.,  that  the  thanks  of  this  Association  be  tendered  to  the 
Corporation  of  the  City  of  Ottawa,  the  Directors  and 
officials  of  the  Ottawa  Electric  Kailway  Company,  the 
Directors  of  the  Ottawa  Electric  Company,  the  Ottawa 
Power  Company,  the  Bell  Telephone  Company,  the  Great 
North  -Western  Telegraph  Company,  the  Hull  Electric 
Company,  the  Capital  Power  Company,  Mr.  T.  C.  Keefer, 
and  to  Messrs.  Ahearn  and  Soper  for  the  generosity  and 
kindness  shown  to  the  members  of  the  Canadian  Electrical 
Association  during  this  the  11th  annual  convention.  Car- 
ried unanimously. 

The  President  announced  the  names  of  the  five  members 
re-elected  on  the  Executive  Committee  as  follows  : 
Messrs.  J.  J.  Wright,  Toronto  ;  John  Yule,  Ouelph  ;  A.  B. 
Smith,  Toronto  ;  W.  II.  Browne,  Montreal  ;  and  Ormond 
Higman,    Ottawa. 

The  President  calle<l  for  nominations  for  five  new  mem- 
bers to  be  elected  to  complete  the  Executive  Committee. 

Mr.  A.  B.  Smith  placed  in  nomination  Mr.  A.  A.  Dion, 
seconded  bv  Mr.   F.   Nicholls. 

Mr.  G.  I..  Hicks  placed  in  nomination  Mr.  J.  W.  Pur- 
cell. 

Mr.   F.  Nicholls  placed  in  nomination  Mr.   .A.   Sangster. 
Mr.  J.  Yule  placed  in  nomination  Mr.  J  Murphy. 
Mr.    R.    M.    Robert.son   placed    in    nomination   Mr.    F.  II. 
Leonard,  jr. 

Mr.  Leonard  :  I  beg  to  decline.  I  do  not  care  to  act 
on  the  Executive  Committee,  as  I  pre  er  to  see  central 
station  men  pure  and  simple  act  there.. 

Mr.    Murphy  :      On    account   of   Mr.    Leonard's   diversified 
connections  I  think  he  should  be  on  the  Committee. 
Mr.   B.   F.   Reesor     nominated   Mr.   F.   Simmons. 
Mr.   J.   J.   Wright   nominated  Mr.   R.   M.   Robertson. 
Messrs.      W.      G.     Ilolman,    Professor    Owens   and    K.    B 
Thornton  \vere  also  nominated. 

On  a  motion,  duly  .seconded,  the  nominations  were 
clo.sod. 

The  President  asked  Mes.srs.  Fisk  and  McCormick  to  act 
as   scrutineers. 

Mr.  J.  J.  Wright  asked  the  President,  Mr.  A.  A.  Dioji, 
to  vacate  the  chair,  and  requested  Mr.  Leonard  to  take 
the   chair. 

Mr.  J.J.  Wright  :  It  is  no  doubt  vciy  apiKuent  to  vou 
why  I  was  .so  anxious  to  forestall  the  result  of  the  elec- 
tions in  many  ways  and  get  Mr.  Dion  out  of  the  chair  as 
quickly  as  i»ssible.  It  is  .simply  for  the  purpo.s»:-  of  asiking 
you  to  endorse  a  resolution  that  the  heartiest  thanks  of 
the  Association  be  tendered  to  Mr.  Dion  for  hisfervices 
to  the  Association  during  the  j.ast  two  terms.  Not  only 
this  year  but  la.'it  year  under  extremely  difficult  circnm- 
stances  Mr.  Dion  has  .spent  a  great  deal  of  his  time,  which 
has  been  taken  from  very  important  matters,  as  you  are 
no  doubt  well  aware,  to  further  the  interests  of  the  Can- 
adian Electrical  A.ssociation.  I  have  much  pleastire  in 
moving  that  the  most  cordial   and  hearty   thanks  of     the 


Association  be  tendered  to  Mr.  Dion  for  his  services  in 
the  past.      (Applause). 

Mr.  Fred  Nicholls  :  Mr.  Chairman,  I  feel  it  quite  a 
privilege  to  be  asjked  to  second  this  motion.  I  made  s«jme 
little  reference  to  Mr.  Dion  and  his  ability  as  presiding 
officer,  at  the  banquet  last  night  I  have  been  at  a  very 
great  many  meetings  of  different  kinds,  and  I  must  sav 
the  ..ignity  and  acceptabilitv  with  which  Mr.  Dion  has 
presided  at  these  meetings  would  be  difficult  to  surpass. 
I  have  much  pleasure  in  seconding  the  motion  Uiat  a 
hearty  vote  of  thank.s  be  tendered  to  Mr.  Dion  as  the  re- 
tiring President  of  this  .'Vs.sociation. 

Mr.   Leonard  :      Gentlemen,   you  have  heard   the  motion. 

.Mr.  Nicholls  started  singing  "For  he's  a  Jolly  Good 
Fellow,"  in  which  he  was  joined  by  all  the  members  pres- 
ent, after  which  three  cheers  and  a  tiger  were  given  for 
the  retiring  president,  and  the  motion  declared  carried 
untuiimously. 

Mr.  Leonard  left  the  chair,  President  Dion  resuming. 
The  I'resident  :  I  would  find  it  difficult  to  express  to 
you  my  appreciation  of  your  kindness  in  the  demonstra- 
tion you  have  just  made  in  my  behalf.  I  can  assure  you 
I  have  deemed  it  a  great  honor  to  be  elected  to  the  Pres- 
idency of  this  Association  when  there  are  so  many  other 
men  in  it  with  more  experience  and  who  were  more 
worthy  of  filling  the  chair  than  I  was.  When  I  was  re- 
elected for  a  second  term  I  can  say  I  really  did  not  desire 
it  because  I  was  under  the  impression,  and  I  am  still, 
that  it  is  more  advantageous  to  a  .society  oi  this  kind  to 
change  its  president  every  year.  However,  last  year  cir- 
cumstances seemed  to  male  this  desirable  in  the  view  of 
some  of  the  members  and  I  consented  10  serve  a  second 
term  and  I  may  .say  during  this  time  tiie  work  connected 
witli  the  office  has  been  a  labor  cf  love  and  I  feel  it 
doubly  so  when  I  find  anything  1  have  been  f.blc  to  do  is 
so  well  appreciated  by  the  members  ol  the  Association. 
I  thank  you  very  much,  and  I  regret  to  leave  this  chair, 
I  feel  so  well  in  it.  However,  in  one  sense  I  am  glad  to 
give  the  opportunity  to  some  one  else  to  do  the  work,  as 
my  own  private  work  has  left  me  very  little  time  to  de- 
vote to  the  Association,  and  will  leave  me  very  little 
time  during  the  coming  year,  but  it  is  my  purpose  to 
stick  just  as  closely  and  to  work  just  .vs  hard  ;■■•.■  the  in- 
terests of  the  Association  as  it  I  were  filling  the  presi- 
dential chair.     ( .i^pplausc  )  . 

The  President  announced  the  n.imes  of  the  five  new 
members  elected  to  the  i'.vecuiive  Comnatiee  as  follows  : 
Messrs.  A.  A.  Dion  and  .1.  Murphy,  (tttav.'a  ;  A.  Sang- 
ster,  Sherbrooke,  Que.  ;  W.  G.  Holman,  Quebec,  and  K.  B. 
Thornton,   Montreal. 

The  President  asked  if  there  was  any  other  business  to 
bring  before  the  convention.  There  being  no  response,  he 
declared  the  convention  adjourned  until  Saturday, 
June  22nd,   at   lo  o'clock,   a.m. 


FOURTH    DAY. 

The  meeting  opened  at  II  a.m.,  the  President,  A.  A. 
Dion,   in  the  chair. 

Moved  by  John  Murphy,  seconded  by  W.  G.  Bradley, 
and  resolved,  that  in  accordance  with  the  proceedings 
taken  during  this  convention  with  regard  to  the  amending 
of  Articles  in  and  V  <jf  the  Constitution  of  this  A.ss<jeia- 
tion,  the  said  Articles  be  and  are  hereby  rescinded,  and  ' 
shall   be  and   are   hereby  replaced   by   the   following  : 

Article  III  .—Membership.— The  Association  shall  consist 
of  honorary;  active,  associate  and  junior  members.  The 
term  "  active  member  "  .sliall  include  all  tho.se  actively 
engaged  in  operating  electrical  enterprises,  electrical  en- 
gineers, and  tho.se  engaged  in  matters  of  electrical  educa- 
tion. The  term  "  associate  "  includes  all  others  applying 
whom  the  Executive  Committee  consider  eligible  to  be- 
come members  of  the  Association.  Thev  shall  be  entitled 
to  attend  all  meetings  of  the  Association  except  tho.se  of 
the  Executive,  and  take  part  in  all  discussions,  but  sihall 
not  be  entitled  to  vote  for  the  election  of  officers  or  be 
eligible  for  office.  Junior  meiiibersliip  shall  be  confined 
to  tho.se  pursuing  the  study  of  electrical  engineering,  and 
no  per.son  shall  be  eligible  for  this  membership  for  a  term 
exceeding  two  years,  after  which  he  may  apply  for  active 
or  associate  membership.  Honorary  members  sliall  only 
be  elected  by  a  two-thirds  vote  of  the  active  inemliers 
present . 

Article  V— The  annual  fee  .shall  be  for  active  and  hkho- 
ciate  members  I3.00,  the  Executive  Committee  however 
being  authirizedto  increase  this  fee  to  a  sum  not  exceed- 
ing S.S  00  at  any  time  they  may  deem  it  expedient  in  the 
interests  of  the  Association.  The  fee  for  junior  members 
.shall  be  $1.00  per  annum,    [  ayable  in  advance. 

No  other  busine.ss  being  forthcoming,  the  President  de- 
clared the  convention  closed. 
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Dominion  Electrical  Standards. 
Bv  O.   HiGMAN,  Ottawa. 

In  1*94  when  Parliament  passed  The  Electrical  Units  Act 
{  Schedule  A.  ),  the  writer  was  called  upon  to  procure  the 
apparatus  necessary  to  produce  aud  express  the  standards 
therein  legalized. 

In  seeking  for  guidance  in  the  dischaige  of  this  important 
and  responsible  duty,  1  naturully  turned  to  the  brilliant  work 
accomplished  by  the  Committee  on  Electrical  Standards 
appointed  by  the  British  Association  in  the  seventies,  aud  the 
no  less  brilliant  work  accomplished  by  the  Electrical  Stan- 
dards Coumiittee  of  the  Board  of  Trade  and  contained  in  their 
report  to  I'ailiament  in  lsyi-y2.  The  results  of  the  labors  of 
these  committ€es  wili,  I  venture  to  say,  be  found  to  be  one  of 
the  most  intei-esting  and  instructive  chapters  in  the  history 
of  electrical  science.  At  the  period  when  they  commenced 
their  labors  the  experimental  sciences  of  electricity  and  mag- 
netism weie,  for  the  most  part,  meie  collections  of  qualitative 
results  estimated  by  means  of  units  which  were  altogether 
arbitrary.  The  work  of  the  committee  changed  experimental 
electricity  into  an  exact  science  by  adopting  the  C.  G.  S.  sys- 
tem as  their  fundamental  basis  and  enabling  them  to  express 
their  results  in  units  that  are  altogether  independent  of  instru- 
ments or  surroundings.  For  practical  purposes,  however,  it 
was  necessary  that  the  units  should  find  expression  in  appar- 
atus the  accuracy  and  constancy  of  which  could  not  be  ques- 
tioned. For  the  measurement  of  current  and  electro-motive 
force,  both  varying  and  imvarying.  Lord  Kelvin's  instruments 
weie  recommended.  The  following  appai-atus  has  been  pro- 
cured by  the  department  as  Standards  of  Electrical  measure 
and  although  not  by  any  means  complete,  I  am  glad  to  be  able 
to  report  that  substantial  progress  has  been  made  in  com- 
plying with  the  requirements  of  the  section  3,  of  The 
Units  Act. 

STANDARDS  OF  RESISTANCE. 
Three  standard   ohms,   two  of  the  Board  of  Trade     and 
one  of  the  Reichsanstalt    (Berlin)    pattern. 

One  resistance  box  containing  ten  1-oIhji  coils  with  suitable 
plugging  arrangements  for  putting  the  coils  in  series  as  a  10- 
ohm  standard  or  in  multiple  as  a  1-10-ohm  standard. 

One  Kelvin  resistance  coil  100,000  ohms  with  10  sub-divis- 
ions of  10,000  ohms  each  arranged  with  plugs  for  connecting  in 
series  or  in  paitillel  or  any  coml^ination  of  series  and  parallel. 

One  Wheatstone  Bridge  (  Anthony  pattern  )  with  ratio  coils 
1,  10,  100,  1,000  and  10,000  on  each  side  with  bridge  coils  of 
tenths,  units,  t«ns,  hundreds  and  thousands.  These  coils  are 
made  of  manganin  specially  selected  and  the  box  is  fitted  with 
an  electric  thermometer.  Measurements  of  great  accuracy  can 
be  obtained  with  this  bridge  used  in  conjunction  with  a  sen- 
sitive reflecting  Darsonval  galvanometer.  lutercomparisons 
between  these  standards  will  be  made  from  time  to  time  and 
records  kept  of  their  variations. 

MEASUREMENT  OF  CURRENT. 

For  the  measurement  of  cmreut  a  set  of  Lord  Kelvin's 
balances  has  been  provided,  covering  the  following  ranges  : 

0  to 1  ampere, 

1  to  5 

5  to  25 

25  to  125 

1  Watt  balance,  100  amperes  and  200  volts. 

These  instruments  are  founded  on  the  mutual  forces,  dis- 
covered by  Ampere,  between  movable  and  fixed  portions  of  an 
electric  circuit.  The  shape  chosen  for  the  mutually  influencing 
portions  is  circular  and  are  called  by  Lord  Kelvin  "  Ampere 
Kings."  In  each  of  the  instruments  each  movable  ring  is 
actuated  by  two  fixed  rings,  all  three  approximately  horizontal. 
There  are  two  such  groups  of  tljree  rings — two  movable  rings 
attached  to  the  two  ends  of  a  horizontal  balance  arm  pulled, 
one  up  and  the  other  down  by  a  pair  of  fixed  rings  in  its 
neighborhood.  The  cmrent  is  in  opposite  directions  in  the 
movable  rings  to  pi"actically  annul  disturbance  due  to  horiz- 
ontal components  of  terrestrial  or  local  magnetic  forces.  It  is 
fortunate  that  these  magnetic  distmbances  have  been  thus 
annulled  for  reasons  that  will  be  alluded  to  presently.  In  all 
of  the  balances  the  current  goes  in  opposite  directions  through 
the  two  fixed  rings,  so  that  the  movable  ring  is  attracted  by 
one  of  the  fixed  rings  and  repelled  by  the  other.  The  lialances 
were  constructed  specially  for  the  department  aud  are  a  modi- 
fication of  the  ordinary  type.  They  are  intended  as  ultimate 
standards,  great  accuracy  and  permanency  being  guaranteed. 
The  scale  and  sliding  weights  are  taken  away  and  the  beam  is 
made  specially  strong  and  has  a  |X>inter  at  each  eud.  A  scale 
pan  is  hung  at  each  end  of  the  beam,  and  the  distance  from 
coil  to  coil  is  greater  than  in  the  ordinary  balance.  The ' 
method  of  making  an  obsei-vation  is  by  placing  a  weight  of 
fixed  amount  on  the  left-hand  scale  |jan.  and  the  beam  is 
balanced  with  no  c<rrrent  through  the  coils  :  the  weight  is 
then  lifted  to  the  right-hand  scale  [lan  and  the  rurrent  turned 
on.  The  amount  of  current  passing  is  adjusted  till  the  beam 
again  balances  when  the  current  will  bi-  iiiconlint:  to  tin-  vali.o 
of  the  weight  used.  Tests  having  an  accuracy  of  1-20  of  one 
per  cent,  can  be  quickly  made  and  with  more  careful  mani- 
pulation, a  much  higher  degree  of  accuracy  can  be  attained. 

For  purpose  of  gradtiation  or  standardization,  the  silver 
voltameter  is  used.      It  is  one  of  the  most   accurate  methods 


for  calibi'ating  current  measuring  iusirumeuts.  It  depends 
on  the  well-known  principle  that  when  a  current  of  electricity 
flows  through  an  electrolyte,  the .  amount  of  decomposition 
resulting  iu  a  given  time  is  directly  proportional  to  the  total 
quantity  of  electricity  which  has  passed  in  that  time.  For 
any  substance  1  coulomb  will  always  decompose  or  liberate  at 
the  cathode  the  same  fixed  weight  of  the  substance  and  is 
defined  as  its  electro-chemical  equivalent.  The  latest  experi- 
ments agree  in  giving  O.OUlllS  as  the  electro-chemical  equi- 
valent of  silver.  The  specification  for  the  electrolyte  is  given 
in  schedule  B.  'A  more  convenient,  if  not  quite  as  accm-ate  a 
metliod  is  the  copper  cell.  The  experiuienter  should  be  caieful 
to  procure  pure  copper  sulpliate  and  plates  and  the  use  of  a 
chemical  balance.  A  small  quantity  01  sulphuric  acid  will 
improve  the  electrolyte.  The  electro-chemical  equivalent  of 
copper  is  0.00237,  or  1.177  grammes  of  copper  aie  dejwsited 
per  ampeie-hom-,  approximately. 

Another  method  for  the  measurement  of  cmTent  and  the 
standardization  of  instruments  is  the  fall  of  potential  or  poten- 
tiometei'  method.  The  depaitment  is  now  installing  one  of 
Crompton's  laboratory  instriunents  of  tliis  type,  made  expressly 
to  order  and  suitable  for  reproducing  aud  comparing  standards 
with  the  highest  possible  degree  of  accuracy.  Standard  resis- 
tances of  the  following  capacity  are  furnished  with  the  instru- 
ment for  current  measurement  :  — 
Resistance  in  ohms.  Maximum  current  in  amperes. 

.1  ......  '.....'.  ......  .^!!r  .!!!''  .!!!'r  .^^^.^'is! 

.01  150. 

.005  300. 

These  resistances  consist  of  a  sheet  or  strip  of  metal,  or  a 
coil  of  wire,  each  pi-ovided  with  4  terminals,  2  foj-  connection 
to  the  circuit  and  2  for  connection  to  the  potential  leads.  The 
resistances  are  made  of  manganin  and  owing  to  the  exceed- 
ing low  tempei-ature  co-efficient  of  the  alloy,  no  temperature 
correction  is  necessary  except  for  inaccui-acies  exceeding  1  part  in 
1,000  when  a  curve 'giving  the  temperature  value  of  the  whole 
range  of  current  that  the  instrument  is  capable  of  carrying  is 
supplied.  The  current  to  be  measured  is  passed  through  one 
of  these  standard  resistances  and  the  fall  of  potential  noted.  If 
the  resistance  standards  are  proi^erly  proportioned  to  the 
instrument,  the  reading  in  amperes  wrill  be  direct.  Thus  a 
standard  carrying  1,500  ami^eres  should  cause  a  fall  of  1.5 
volts,  each  section  of  the  instrument  being  equivalent  to  1-10 
of  a  volt  will  therefore  correspond  to  100  amperes.  The 
accuracy  of  the  apparatus  for  cuneut  measurement,  as  will  be 
observed,  is  largely  dependent  on  the  accuracy  with  which  the 
standard  resistances  are  constructed. 

Another  method  for  the  measurement  of  current  by  the  f;ill 
of  potential  is  that  known  as  the  "  Vienna  Method."  A  -set 
of  instruments  comprising  a  Weston  milli-voltmeter  and  shunt 
box  have  been  procured  and  forms  one  of  the  most  flexible, 
and  at  the  same  time,  accurate  means  of  current  measurement. 
In  this  as  in  the  preceding  method,  if  the  rev  istances  are  pro- 
|X)rtional  to  the  voltmeter,  the  reading  in  amperes  will  be 
direct.  The  resistances  in  the  sluint  box  are  made  of  man- 
ganin alloy  with  practically  no  temperature  variation  and  are 
correct  to  1-5  of  1  per  cent.  The  combination  gives  three  fidl 
scale  readings  as  follows  : — From  0  to  1.5  amperes— from  0  to 
15  amperes  and  from  0  to  150  amperes.  Tests  can  be  made 
with  great  rapidity  and  readings  on  each  scale  from  a  small 
fraction  of  an  ampere  up  to  the  maximum  can  be  had  in  the 
space  of  two  or  thiee  minutes. 

MEASUREMENT  OF  ELECTRO-MOTIVE  FORCE. 

PRIMAiiY  STANDARDS  : —Two  standard  Clark  cells: 
three  Hibbard  1-volt  cells  and  a  set  of  six  special  standard 
multicellular  electrostatic  voltmeters  by  Lord  Kelvin.  The 
latter  covei-s  a  range  of  from  20  to  3,200  volts  and  was 
specially  constructed  for  the  department  as  ultimate  standard^ 
of  E.M.F.,  great  accuracy  and  permanency  being  guaranteed. 
During  the  two  years  since  the  instruments  were  first  installed, 
the  variation  in  the  calibrating  curves  has  been  less  than  1 
jmrt  in  10,000.  These  instruments  have  the  great  advantage 
of  being  equally  accurate  on  dii-ect  or  alternating  circuits. 
Being  electro-static,  they  use  no  current  and  are  unaffected  by 
local  magnetic  conditions.  They  can  be  kept  continuously  in 
circuit  and  require  no  temperature  correction. 

The  instruments  are  calibrated  by  comparison  with  the 
difference  of  potential  between  the  terminals  of  a  known 
resistance  through  wliich  the  current  is  being  measured  by 
means  of  a  Kelvin  standard  ccnti-ampere  balance  or  by  the 
potentiometer  method. 

Intercomparisons  with  the  standard  E.M.F.  cells  will  be 
jieriodically  made  and  all  variations  recorded.  The  specifica- 
tion for   the  standard  Clarke  cell  will  be  found  in  schedule  C. 

THE  POTENTIMOTER.— This  excellent  piece  of  laboratory 
apparatus  and  its  adjuncts,  though  equally  applicable  to  the 
measurement  of  current  and  resistance  more  properly  comes 
under  the  head  of  E.M.F.  standards  for  treatment.  The  fall 
of  potential  method  of  making  measurements  originated  with 
Poffsendorf,  but  the  credit  for  developing  the  system  from  a 
crude  workshop  method  up  to  what  may  fairly  he  described  as 
a  scientific  instrument  of  no  mean  calibre,  mainly  belongs  t^ 
Mr  R  E.  Crompton,  of  London.  Mea-sureineuts  from  the 
lowest  to  the  highest  value  may  be  taken  by  direct  comparison 
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with  the  legal  standoi'd,  to  well  within  1-10  of  1  per  cent, 
under  oi-Jinai-y  circumstaiicet>,  whilst,  by  special  care,  a  far 
higher   degree  of  accuracy   may    be  attained.  The   form   of 

instrument  now  being  furnished  the  depai'tmeut  by  the  Messrs. 
Crompton,  may  be  said  to  consist  of  15  sections  of  wire  con- 
nected in  series,  14  of  which  are  in  the  form  of  coils  within 
the  instrument,  the  15th  being  stretched  along  a  scale  suitaljjy 
divided  ;  they  are  accurately  adjusted  with  each  other,  so  that 
with  a  fixed  E.M.F.  of  1.5  volts  over  the  whole  each  section 
has  a  fall  of  1-10  of  a  volt,  the  scale  beneath  the  slide  wire 
having-  1,000  divisions  each,  corresponding  therefore,  to 
1-10000  of  a  volt.  The  unknown  quantity  to  be  measured  is 
placed  in  series  with  a  galvanometer  attached  to  the  movable 
contacts  ou  the  slide  wire  and  is  so  connected  up  that  its 
E.M.F.  opposes  that  of  the  main  circuit  of  the  instrument. 
No  deflection  of  the  galvanometer  takes  place  wlien  the  point 
of  balance  between  the  opposing  E.M.F. 's  is  obtained.  The  value 
of  the  comparison  is  then  read  from  the  scale.  The  instrument 
is  calibrated  by  substituting  foi-  X  a  known  value  or  stan- 
dard—in this  case  a  standard  Clarke's  cell— its  temperature 
noted,  and  the  contacts  on  the  slide  wire  placed  upon  the 
figures  corresponding  with  the  value  of  the  cell  which  would  be 
1.434  or  14  and  34.  Ilesistanco  is  added  in  the  main  circuit 
until  there  is  no  deflection  on  the  galvonometer  due  to  the  fact 
of  the  E.M.F.'s  in  the  main  and  galvanometer  circuits  being 
equal  ;  the  instrument  is  thus  standardized  from  what  after- 
wards becomes  the  X  circuit  and  is  then  ready  for  obtaining 
the  value  of  unknown  E.M.F.'s.  Multiples  and  submulti- 
jjles  of  the  ohm  are  used  to  vary  the  range  of  the  instrument. 
They  tu-e  so  proportioned  that  their  maximum  carrying  capa- 
city is  some  definite  value  projjortional  to  that  of  the  instni- 
ment  (  1.5  volts  )  and  it  is  entirely  upon  them  that  the  range 
of  the  apparatus  depends.  Given  proper  standai'd  resistances, 
the  range  of  the  instrument  is  practically  illimitable. 

Weston  standard  voltmeters  are  used  as  secondary  stan- 
dards of  E.M.F.,  both  for  direct  and  alternating  current. 

One  of  these,  for  alternating  current  work  was  specially 
made  for  our  laboratory  and  has  its  coils  and  working  parts 
iuimersed  in  oil,  thus  making  it  absolutely  "  dead  beat  "  in  its 
operation.  It  is  supplied  with  a  differential  scale  giving  read- 
ings to  1-5  volt.  These  voltmeter's  are  furnished  with  multi- 
pliers giving  ranges  from  0  to  1,500  volts,  and  accurate  to 
within  1-10  of  1  per  cent. 

IIRASUREMENT  OF  ELECTRICAL  ENERGY. 

ONE  STANDARD  KELVIN  WATT  BALANCE.-This 
balance  is  intended  to  measure  the  true  energy  developed  in  an 
inductive  alternating  current  circuit.  It  is  similar  in  form  to 
the  Ampere  Balances,  but  the  movable  coils  arc  wound  with 
fine  wire.  These  coils  are  of  low  resistance  and  are  joined  up 
in  series  with  a  large  non-inductive  resistance  in  a  potential 
circuit  across  the  mains,  while  the  fixed  coils  carry  the  whole 
current  to  be  measured.  Three  sets  of  weights  are  siipplied 
with  the  instruments,  weighing  respectively  1.7564  grms., 
4.3910  grms.  and  17.5640  grms.  The  constant  for  each  set  of 
weights  with  1,000  olmis  in  the  fine  wiie  circuit  is  2  watts, 
5  watts  and  20  watts  per  division  of  the  scale.  The  constants 
vary  directly  as  the  resistance  in  the  fine  wire  circuit.  This 
instrument  has  proven  to  be  an  excellent  standard  having  been 
in  constcUit  use  for  four  years  with  absolutely  no  change  in  its 
accm-acy. 

Secondary  Watt  Standards  in  use  by  the  departmental 
officers  are  those  of  the  Weston  and  Hoyt  types. 

ACCESSORIES. 

As  accessories  to  these  standards,  it  may  be  stated  that  two 
alternators  are  being  installed  and  these  will  be  operated  froui 
storage  batteries  thus  ensuring  a  constant  E.M.F.  One  of 
these  is  a  3-phase,  60-cycle  machine  and  the  other  a  single 
phase,  130  cycle  machine.  Both  are  nominally  104-volt  altern- 
ators bvit  are  capable  of  wide  ranges  of  variation,  both  in 
respect  of  voltage  and  frequency.  Direct  ciu'rent  measurement 
is  made  from  the  stoiuge  battery. 

As  a  source  of  E.M.F.  I  have  prepared  .300  secondary  cells 
giving  a  range  of  from  2  to  650  volts.  Vei-y  satisfactoiy  com- 
imrisous  can  be  made  with  the  absolutely  steady  pressure  from 
tliese  cells. 


tance  of  the  souice  of  light  from  the  screen  by  the  square  of 
the  distance  of  the  standard  caudle  from  the  screen.  Notwith- 
standing the  fact  that  the  sperm  candle  is  not  a  first-class 
standard,  faiily  accurate  work  can  be  done  with  it.  The 
incandescent  lamp  is  now  more  or  less  used  as  a  secondary 
standard  for  the  practical  measurement  of  light,  but  the 
system  is  dependent  on  too  many  conditions  being  fulfilled  to 
lje  accepted  with  any  degree  of  comidence.  Sir  William 
I'reece,  among  a  number  of  others,  considered  that  an  incan- 
descent lamp  of  a  given  type,  coming  from  the  same  maker, 
present  only  insignificant  differences  among  themselves  with 
respect  to  luminous  intensity  and  efficiency,  and  he  was  of 
opinion  that  a  very  convenient  standard  of  this  kind  suffi- 
ciently exact  for  most  purposes  might  be  obtained.  The  sub- 
ject of  photometery  and  light  standards  is,  however,  a  very 
large  one  and  had  better  be  resei-ved  for  tre;itment  on  some 
futm-e  occasion. 

In  conclusion,  I  would  like  to  say  just  a  word  or  two  with 
reference  to  the  accommodation  afforded  by  the  department  as 
a  standardizing  laboratory.  The  room  at  present  occupied  in 
the  Inland  Revenue  Dejiartment  is  altogether  unsuited  for  the 
purpose.  The  flooring  aljove  and  below  is  laid  on  iron  joists, 
aiid  these  are  supported  by  massive  iron  girders  and  columns. 
If  the  magnetic  conditions  surrounding  these  masses  of  iron 
were  constant  and  unchanging,  the  en-ors  due  to  their  presence 
might,  in  a  large  measure,  be  compensated  for  ;  but  unfortun- 
ately, live  wiles  run  over  and  along  these  girdei-s,  and  the  gen- 
erating units  are  operated  in  their  midst,  rendering  at  once  a 
condition  of  affairs  anything  but  harmonious  in  so  far  as  the 
use  of  delicate  and  sensitive  instrmnents  are  concerned.  For- 
tunately the  Kelvin  standards  for  current  and  E.M.F.  are  not 
affected  by  local  magnetic  conditions,  but  the  sensitive  galvan- 
ometers are  very  seriously  affected  and  accurate  work  with  such 
instruments  is  almost,  if  not  quite  an  impossibility.  It  is 
hojied  th.nt  the  Government  will,  in  the  near  future,  provide 
more  siiitalilc  acconuuodation  for  the  work. 


SCHKOLLE  A. 


THK    KI.KCTRUAI.    UNITS    ALT. 

1.  Tliis  Act  may  be  cited  as  The  Electrical  Units  Act. 

a.  The  units  of  electrical  measure  for  Canada  shall  be  the 
following  : — 

{a.\  As  a  unit  of  resistance,  the  ohm,  which  is  based  upon 
the  ohm  equal .  to  10"  units  of  resistance  of  the  centimetre- 
grarame-second  system  of  electro-magnetic  units,  and  is  re- 
presented by  the  resistance  oflered  to  an  unvarying-  elec- 
tric current  by  a  column  of  mercury,  at  the  temperature  of 
melting  ice  14-4521  grammes  in  mass,  of  a  constant  cross-sec- 
tional area  and  of  the  length  of  106-3  centimetres. 

(h.\  As  a  unit  of  current,  the  anjpere,  which  is  one-tenth 
of  the  unit  of  current  of  the  centimetre-gramme-second 
system  of  electro-magnetic  units,  and  is  represeuted  suffi- 
ciently well  for  practical  use  by  the  unvarying  current 
which,  when  passed  through  a  eolution  of  nitrate  of  silver  in 
water,  and  in  accordance  with  the  specification  contained  in 
schedule  one  to  this  Act,  deposits  silver  at  the  rate  of  0001118 
of  a  gramme  per  second. 

(c.)  As  a  unit  of  electro-motive  force,  the  volt,  which  is 
the  electro-motive  force  that,  steadily  applied  to  a  conductor 
whose  rcsirtance  is  one  ohm,  will  produce  a  current  of 
OTie  ampere,  and  which  is  represeuted  sufficiently  well  for 
practical  use  by  W"^  ot  the  electro-motive  force  between  the 
poles  or  electrodes  of  the  voltaic  cell  known  as  Clark's  cell,  at 
a  temperature  of  15°  centigrade  and  prepared  m  accordance 
with  the  specification  contained  in  schedule  two  to  this  Act. 

(d.)  As  ■  a  unit  of  qcantity,  the  coulomb,  which  is  tho- 
quantity  of  electricity  transferred  by  a  current  of  one  ampere 
in  one  second. 

(e.)  As  a  unit  of  capacity,  the  farad,  which  is  the  capacity 
of  a  condenser  charged  to  a  potential  of  one  volt  by  one 
coulomb. 


PHOTOMETERIC   MEASUREMENT   OF   LIGHT. 

THE  BUNSEN  PHOTOMETER  is  used  throughout  tlio 
Dominion  by  the  officers  of  the  department.  This  piece  of 
apparatus  is  so  well  known  that  a  lengthy  explanation  of  it 
Vjefore  this  Association  would  be  quite  unnecessary.  It  is 
known  as  the  gi-ease  spot  method  and  consists  mainly  of  -a 
wooden  movable  frame  over  which  a  piece  of  white  paper  is 
fixed  with  a  grease  spot  in  the  centre.  The  two  sources  of 
light  to  be  compared  shines  on  either  side  of  the  disc  and  the 
practical  value  of  the  light  to  be  measured  is  detei-mined  by 
the  total^  brightness  which  that  light  is  capable  of  producing 
onthe  disc  when  compared  with  the  total  In-ightness  which  the 
unit  candle  is  capable  of  producing  on  the  same  surface.  In 
order  that  both  sides  of  the  disc  may  be  read  simultaneously,  a 
system  of  mirrors,  introduced  by  Rudorff.  is  used.  The  slid- 
ing carriage  containing  this  arrangement  of  disc  and  min'ors  is 
moved  along  the  scale  until  it  roaches  a  point  where  the  spot 
entirely  disappears.  The.  candle-uower  of  the  light  being 
mensnrod  is  then  obtained  by  -dividing  the  square  ot  the  dis- 


(/.)  As  a  unit  of  work,  the  joule,  which  is  eoiml  »«  in' 
units  of  work  in  the  centimetre.g'ramAie.seld  syTem  td  is 
represented  su&ciently  well  for  practical  use  by  the'em 
expended  m  one  second  by  one  anipere  in  one  oh^  ^ 

\g.)  As  a  unit  of  power,  the  watt,  which  is  equal  to  10' 
units  of  power  in  the  centimetre-gramme-second  sZln,  1^ 
.s  represented  sufficiently  well  for^ractill  use  by  he'^'k 
done  at  the  rate  of  one  joule  per  second.  ^  ^ 

(A.)  Aa  the  uriit  of  induction,  the  henry,  which  is  the  in 
duction  in  a  circuit  when  the  electr<vmotive  force  induw^d  in 
that  circuit  IS  one  volt,  while  the  inducing  current  vari^  Z. 
the  rate  of  one  ampere  per  second. 

a.  -The  units  of  electrical  measure  described  in  the  next 
S;ie'fh:m  T;n?"t  '''''"r'  "PP-atus  as  is  necessary" 
Cme  and  sh;^  f  deposited  in  the  Department  of  Inland 
xtevenue  and  eha  1  form  part  of  the  system  of  standards  of 
measure  and  weight  established  b^  Th/weighte  aX^lt 
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SPF.ClKaATIONS    KOK    TllK    SII.VKR    VOl  I  AMKTEK. 

In  the  following  specification,  the  term  silver  voltameter 
means  the  arrangement  of  apparatus  by  means  of  which  an 
electric  current  is  passed  through  a  solution  of  nitrate  of  silver 
iu  water.  The  silver  voltameter  measures  the  total  electrical 
quantity  which  has  passed  during  the  time  of  the  experiment ; 
and  by  noting  this  time,  the  time-average  of  the  current,  or,  if 
the  current  has  been  kept  constant,  the  current  itself,  can  be 
deduced. 

In  employing  the  silver  voltameter  to  measure  currents  of 
about  one  ampere,  the  following  arrangements  should  be 
adopted.  The  cathode  .on  which  the  silver  is  to  be  deposited 
should  take  the  form  of  a  platinum  bowl  not  less  than  10  cen- 
timetres in  diameter  and  from  4  to  5  centimetres  in  depth. 
The  anode  should  be  a  plate  of  pure  silver  30  square  centi- 
meter* in  area  and  2  or  S  millemetres  in  thickness.  This  is 
supported  horizontally  in  the  liquid  near. the  top  of  the  solution 
by  a  platinum  wire  passed  through  holes  in  the  plate  at  opf)0- 
site  cornerB.  To  prevent  the  disintegrated  silver  which  is 
formed  on  the  anode  from  falling  on  to  the  cathode,  the 
anode  should  he  wrapped  round  with  pure  filter  paper,  secured 
at  the  back  with  sealing  wax. 

The  liquid  should  consist  of  a  neutral  solution  of  pure  silver 
nitrate,  containing  alwut  16  parts  by  weight  of  the  nitrate  to 
85  parts  of  water. 

The  resistance  of  the  voltameter  changes  somewhat  aa  the 
current  passes.  To  prevent  these  changes  having  too  great  an 
effect  on  the  current,  some  resistance  besides  that  of  the  volta- 
meter should  be  inserted  in  the  circuit.  The  total  metallic 
reaistunc-e  of  the  circuit  should  not  be  less  than  10  ohms. 

SCHEDULE  C. 

SPPXIFICATION     KOK    THE    ST.ANP.VKD    CFARKK    CELL. 

The  cell  consists  of  zinc  and  mercary  in  a  saturated  solution 
of  zinc  sulphate  and  mercurous  sulphate  in  water,  prepared 
with  mercurous  sulphate  iu  excess,  and  is  conveniently  con- 
tained in  a  cylindrical  glass  vessel. 

The'mercury. — To  secure  purity  it  should  bo  first  treated 
with  acid  in  the  usual  manner,  and  subsequently  distilled  to 
vacuo. 

The  zinc. — Take  a  portion  of  a  rod  of  pure  re-distilled 
ziiic,  solder  to  one  end  a  piece  of  copper  wire,  clean  the  whole 
with  glass  paper,  carefully  removing  any  loose  pieces  of  the 
zinc.  Just  before  making  up  the  cell,  dip  the  zinc  into  dilute 
sulphuric  acid,  wash  with  distilled  water,  and  dry  with  a  clean 
cloth  or  filter  paper. 

The  zinc  sulphate  solution. — Prepare  a  saturated  solu- 
tion of  pure  ("pure  re-crystallized")  zinc  sulphate  by  mixing 
in  a  flask  distilled  water  with  nearly  twice  its  weight  of  crys- 
tals of  pure  zinc  sulphate,  and  adding  zinc  oxide  in  the  pro- 
portion of  about  2  per  cent  by  weight  of  the  zinc  sulphate 
crj'stals  to  neutralise  any  free  acid.  The  crystals  should  be 
dissolved  with  the  aid  of  gentle  heat,  but  the  temperature  to 
which  the  solution  is  raised  should  not  exceed  80"  C.  Mer- 
curous sulphate  treated  as  hereinafter  described,  should  be 
added  in  the  proportion  of  about  12  per  cent  by  weight  of  the 
Einc  sulphate  crystals,  and  the  solution  filtered,  while  still 
warm,  into  a  stock  bottla     Crystals  should  form  as  it  cools. 

The  mercurous  sulphate. — Take  meteurous  sulphate,  pur- 
chased as  pure,  and  wash  it  thoroughly  with  cold  distilled 
water  by  agitation  in  a  bottle  ;  drain  off  the  water,  and  repeat 
the  process  at  least  twice.  After  the  last  washing,  drain  off 
as  much  of  the  water  as  possible. 

Mix  the  washed  mercurous  sulphate  with  the  zinc  sulphate 
solution,  adding  sufficient  crystals  of  zinc  sulphate  from  the 
stock  bottle  to  ensure  saturation,  and  a  small  quantity  of  pure 
mercury.  Shake  these  up  «  ell  together  to  form  a  paste  ofthe 
consistence  of  cream.  Heat  the  paste,  but  not  above  a  temper- 
ature of  30°  C.  Keep  the  paste  for  an  hour  at  this  temper- 
ature, agitating  it  from  time  to  time  ;  then  allow  it  to  cool, 
continuing  to  shake  it  occasionally  while  cooling.  Crystals  of 
zinc  sulphate  should  then  be  distinctly  visible,  and  should  be 
distributed  throughout  the  mass.  If  this  is  not  the  case,  add 
more  crystals  from  the  stock  bottle,  and  repeat  the  whole 
process.  This  method  ensures  the  formation  of  a  saturated 
solution  of  zinc  and  mercurous  sulphates  in  water. 

Contact  is  made  \\'ith  the  mercury  by  means  of  a  platinum 
wire  about  No.  22  gauge.  This  is  protected  from  contact  with 
the  other  materials  of  the  cell  by  being  scaled  in  a  glass 
tube.  The  ends  of  the  wire  project  from  the  ends  of  the  tube ; 
one  end  forms  the  terminal  ;  the  other  end  and  a  portion  of 
the  glass  tube  dip  into  the  mercury 


Balancing  a  3-wire  Alternating:  Secx)ndary  System. 
By  L.   Denis,  Qlebec  Citv. 

This  paper  has  the  misfortune  of  having  been  prepared 
under  rather  short  notice:  its  subject  had  to  be  chosen  so 
as  to  be  crisily  developed,  to  make  the  paper  as  short  as 
possible.  In  fact  the  main  obiect  of  this  paper  is  to  open 
a  discussion  on  the  relative  merits  of  the  different  alter- 
nating current    secondary    systems. 

During  the  past  seven  or  eight  years  great  achievements 


have  been  wroutrlit  in  long  distance,  high  tension  trans- 
mission, and  probably  the  efforts  which  these  have  re- 
quired may  account  for  the  little  attention  given  towards 
improvements   in  secondary  systems. 

Poor  distributing  regulation  is  a  very  common  and 
even  accepted  occurrence  amongst  central  stations;  and 
this,  if  not  properly  checked,  may  very  likely  be  the  cause 
of  a   retardation   in   the   electrical   progress. 

In  this  paper  it  is  intended  to  give  a  short  description 
of  the  method  employed  by  the  Jacques  Cartier  Water 
Power  Company,  of  Quebec,  for  keeping  a  three-wire  sec- 
ondary network  in  proper  balance.  Before  entering  into 
the  subject  of  secondary  distribution  proper,  kindly  allow 
a  short  description   of  the   whole   distributing   system. 

As  in  most  distribution  of  any  size,  the  city  is  divided 
into  several  districts,  fed  by  separate  single  phase  pri- 
mary feeders  (the  power  distribution  being  quite  separate 
from   the  lighting). 

In  each  of  these  districts  is  a  main  bank  of  transform- 
ers connected  to  feed  a  three-wire  distribution  (108  volts 
on  each  side).  These  transformers  are  separated  from 
one  another  by  properly  fused  junction  boxes  in  the  two 
outside  secondary  wires  and  set  midway  (electrically)  be- 
tween transformers.  The  primary  feeders  are  regulated 
by  means  of  Stillwell  regulators  from  direct  pressure  read- 
ings taken  at  different  points  of  each  of  the  banks  and  car- 
ried back  to  the  station  by  pressure  or  pilot  wires,  which 
arc  strung  in  the  form  of  a  cable  and  which  show  the 
pressure  across  the  two  outside  wires  on  a  200-volt  volt- 
meter, which  takes  a  current  of  only  .006  of  an  ampere. 
The  neutral  wire  is  also  carried  back  to  the  station  in  the 
same  cables  and  arranged  on  a  switch  so  that  the  readings 
on  each  side  of  the  three-wire  system  may  also  be  ob- 
tained on  a  standard  voltmeter.  The  outlying  districts 
are  fed  from  independent  transformers,  with  which  we  are 
not  concerned  in  this  paper. 

Coming  now  to  the  subject  proper  and  considering  an 
individual  consumer — it  is  essential  to  know  three  facts 
about  him  before  any  attempt  is  made  at  keeping  records: 

1.  What  side  of  the  secondary  circuit  the  connection 
is   made   on. 

2.  What  transformer  in  the  bank  the  connection  is  made 
on. 

.?.  What  his   approximate   maximum  demand   will   be. 
Knowing    these    for    each    consumer,    it   is    quite    simple 
to  arrive   at  the   maximum   demand   on  each  side   of  every 
transformer,   and  a  record  thereof  may  be   kept. 

The  method  employed  by  the  above-named  Company 
to  ascertain  these  three  facts  is  as  follows:  For  each  con- 
sumer to  be  connected,  a  form  is  filled  out  giving  the 
name  and  address  of  consumer;  from  his  address  the 
transformer  he  will  be  fed  from  is  determined  and  put 
down,  and  by  referring  to  records  for  this  transformer,  the 
best  side  to  put  consumer  on  is  also  determined  and  put 
down.  The  slip  thus  filled  out  is  handed  to  the  foreman 
of  a  service  connection  pang,  who  has  to  go  bv  it  in  run- 
ning the  service  wires,  and  returns  it  to  the  office  as  soon 
as  he  is  through.  If.  however,  for  some  reason  or  an- 
other, he  finds  it  impossible  to  follow  the  slip  to  the  letter, 
he  is  instructed  to  make  whatever  alterations  are  neces- 
sary, so  that  when  the  slip  is  handed  back  it  shows  the 
actual  manner  in  which  the  consumer  has  been  connected. 
Now,  going  into  further  details  about  the  three  points 
above  enumerated,  little  need  be  said  about  the  1st,  except 
describing  the  manner  in  which  one  side  of  the  secondary 
system   is  distinguished   from  the  other. 

The  three  wires  are  strung  on  a  four-r>in  cross-arm, 
using  three  consecutive  pins,  the  same  relative  position 
being  maintained  all  along  the  bank.  This  construction 
will  give  you  at  each  pole  the  same  two  wires  (one  out- 
side and  the  neutral)  separated  by  the  pole  and  the  other 
two  (the  other  outside  and  the  neutral),  with  nothing 
between.  These  two  sides  may  be  designated  as  "  a  " 
and  "  b."  or  "  I  "  and  "  2,"  or  any  other  convenient  sym- 
bols respectively. 

It  is  evident  that  great  care  must  be  taken  in  running 
three  wire  taps  from  a  main  line  not  to  h;ive  circuit  "  a  " 
of  your  tap  conected  on  circuit  "  b "  of  the  line  arid 
circuit  "  b "  of  tap  on  "  a "  of  line,  as  this  is  certain 
to  give   rise   to   very  serious  errors. 

To  determine  the  second  point,  maps  of  the  different 
districts  of  the  city  are  maintained  and  kept  up-to-date, 
■'  as  far  as  changes  on  the  lines  are  concerned.  These  rnaps 
show  the  secondary  line  and  taps,  and  the  exact  position 
of  transformers  and  iunction  boxes.  Knowing  a  consum- 
er's address,  his  exact  lo'ation  is  ascertained  with  the 
help  of  a  city  directory  and  the  transformer  feeding  the 
nearest  mains  determined.  The  transformers  are  dis- 
tinguished from  one  another  by  numbers  painted  on  them 
after  they  are  tested.  The  transformers  are  numbered 
in  the  order  thev  come  through,  irrespective  of  size  or  the 
bank  in  which  they  are  to  be  inserted. 

The  only  difficulty  to  be  encountered  in  connection  with 
this  second  point,  happens  when  a  new  transformer  is  set 
up  to  reinforce  the  bank.  When  it  is  found  from  the 
records  that  a  transformer  in  the  bank  is  being  over- 
loaded, which  really  only  means  that  the  demand  per  unit 
length  is  becoming  greater  in  that  part  of  the  bank,  it  be- 
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comes  necessary  to  have  the  transformers  at  that  point  nearer 
one  another,  which  means  tliat  another  transformer  lias  10  be 
inserted,  and  possibly  the  existnig  ones  moved.  To  get  at 
the  best  position  for  this  new  transformer,  what  may  be 
termed  '"  trial  records  "  are  made  out  from  the  original 
connection  slips  belonging  to  the  transformer  or  trans- 
formers to  be  relieved,  by  placing  the  new  transformer 
and  its  junction  boxes  in  ditiferent  imaginary  positions  on 
the  map,  choosing  the  position  which  gives  the  best  re- 
sults on  these  "  trial  records."  These  "  trial  records," 
although  very  nearly  correct,  cannot  be  relied  upon  as 
absolutely  accurate,  and  an  inspection  of  the  line  has  to 
be  made  after  all  changes  are  completed  to  determine  ex- 
actly what  customers  have  been  changed  from  one  trans- 
former to  the  other,  and  of  course  records  changed  ac- 
cordingly. 

The  third  and  possibly  most  important  point  may  at 
first  sight  seem  very  hard  to  determine  with  any  degree  of 
accuracy,  but  if  proper  judgment  be  used  in  establishing 
certain  factors  for  different  classes  of  consumers  dealt 
with,   maximum  demand   may   easily  be   determined. 

The  factors  used  by  the  Jacques  Cartier  Water  Power 
Company  are  governed  mainly  by  the  rate  under  which  a 
consumer  contracts,  but  in  some  cases  also  by  the  class 
of  consumer  to  be  served.  For  ordinary  meter  consum- 
ers (residences  and  stores  of  moderate  size),  40  per  cent 
of  the  total  installation  is  taken  as  a  maximum  demand; 
for  the  larger  stores  and  manufacturers  individual  factors 
are  assigned,  which  generally  vary  from  75  per  cent,  to 
90  per  cent,  of  total  installation.  For  consumers  on  the 
Hat  rate,  90  per  cent,  of  total  capacity  contracted  for  is 
taken.  Consumers  on  limited  capacity  system  are  the 
most  easily  dealt  with,  as  naturally  the  maximum  demand 
contracted  for  must  be  taken  as  their  maximum  demand 
without   introducing  any  factor  whatsoever. 

A  few  figures  may  be  of  interest  to  show  a  comparison 
between  the  actual  maximum  demand  as  read  on  distribut- 
ing switchboard  meters  and  the  total  maximum  demand 
as  estimated  in  the  manner  described  above  for  the  cor- 
responding circuit: 

Max.   Dem.  in  lamps 

from  switchboard         Estimated  max.        Per  cent,  of  actual 
meters.  demand.  on  estimated. 

1,84a  2,206  83 

3>200  4,272  7S.0 

1.320  1,767  75-5 

As  figures  show  that  the  "  actual  "  and  "  estimated  " 
bear  approximately  the  same  ratio  to  one  another  in  dif- 
ferent districts,  all  the  more  will  they  do  so  on  dit^erent 
transformers  and  on  the  two  sides  of  the  same  trans- 
former, for  the  factors  above  referred  to  will  actually  tend 
to  be  more  alike  in  one  part  of  the  district  than  in  dif- 
ferent districts.  So  that  as  far  as  balancing  is  concerned, 
the  estimated  figures  may  be  relied  upon  with  aljsolute 
confidence. 

Another  proof  of  at  least  the  approximate  accuracy 
of  figures  arrived  at  by  estimate  may  be  obtained  from 
the  fact  that  in  spite  of  the  very  rapid  growth  of  the  plant 
(over  30,000  lamps  of  16  C.P.  having  been  connected  in 
about  one  year),  and  having  been  guided  entirely  by  this 
estimated  maximum  demand  in  all  changes  and  additions 
to  city  distribution,  not  one  case  of  burnt-out  transform- 
er from  overload  has  occurred,  and  only  three  cases  of 
blown    fuses. 

It  is  hoped  that  the  contents  of  this  short  paper  will  go 
towards  removing  some  of  the  objections  to  an  alternat- 
ing   three-wire    secondary    system. 


Conversion  from  Gsnstant  Alternatingf  Potential  to 

Constant  Alternating  Current. 

Bv  R.   H.  Owens,  Mcintrkal. 

For  purposes  of  economic  station  operation  as  well  as 
economy  of  copper  in  distribution,  particularly  in  connec- 
tion with  water  power  developments,  the  use  of  lari;e 
generator  units  of  the  alternating  cmrcnt  type  can  lie 
taken   as   standard   practice. 

A.ssuming  then  an  alternating  eiirrciit  s.ipplv  at  con- 
stant potential,  the  several  principal  metho'ls  for  its  con- 
version for  power  interior  illumination  and  street  light- 
ing  may   be   recalled. 

For  power,  both  the  induction  and  synchronous  motor 
under  proper  operating  conditions  are  highly  .satisfactory. 
For  interior  lighting  excepting  of  large  areas,  the  use  of 
constant  potential  transformers  and  incande<«cnt  lamps 
is   practically   universal. 

For  street  lighting  however  ihe  case  is  different,  there 
being  little  uniformity  eitlu-r  as  lo  apparalus  i-niployed 
or  results  obtained. 

The  following  are  the  methods  principally  in  use  : 

I .  Induction  or  synchronous  motors  driving  direct  con- 
st ant  current  open  or  closed  coil,  dynamos  of  different 
current  capacities  and  open  f-r  e.idosed  ilirect  current 
arcs,   the  latter  type  growing  in  favor. 


2.  A  coil  of  constant  or  variaole  luductaiue  iTi  series 
with  a  circuit  of  enclosed  alternating  ar.;.s,  cuneiii.  ijciu;; 
.su])plied  from  constant  potential  mains. 

3.  Constant  alternating  current  transformers,  usually 
of   the  repulsion   coil  type  and  enclosed   HlLern.itinj,'  ivies.. 

Street  lighting  by  constant  potential  alternating  arcs 
and  by  incandescent  lamps  while  occasionally  resorted  to 
under  .special  conditions,  need  not  lieiu  I  tli-nk  lie  consid- 
ered, the  first  because  of  low  j'ower  factor,  ^nco:.^  f  nien.c 
of  central  control  and  low  ratio  of  energy  111  arc  to  energy 
supplied  to  lamp  terminals,  and  -hz  second  because  ;)f 
comparatively  low  candle  power — wavt  eff-cioncy. 

In  any  .system  of  arc  lighting  Irom  an  alternating  cur- 
rent source  considerations  of  elfioi-^ncy,  jiower  tactc.-r  and 
constancy  of  current  in  lamp  a'-e  <•;  primary   importance 

With  regard  to  the  first  method  mentioned,  namely, 
motor  generator  sets  and  din.ct  current  arcs,  its  chief 
drawback  is  low  efficiency,  little  if  anv  better  than  7.S 
per  cent,   under  favorable  conditions. 

As  against  this,  however,  -nust  I'B  counted  the  advant- 
age it  affords  in  the  use  of  enclosed  direct  current  series 
arcs,  both  photometric  and  power  measurements  showing 
their  superiority  to  the  alternating  type.  '.'Ije  line  power 
factor  also  in  general  is  good,  iieing  irora  90  to  nearly 
100  per  cent,  at  full  load  depending  cm  whether  induction 
or  synchronous  motors  are   used. 

The  regulation  of  a  modern  direct  eon.scant  current  arc 
generator    is    likewise    satisfactory. 

In  the  second  method,  if  a  large  inductance  is  used,  the 
power  factor  is  poor  and  the  regulation  good,  and  con- 
versely with  a  small  inductance  the  power  factor  ;s  jiv^vJ 
and  the  regulation  poor. 

In  practice  it  is  found  that  a  compirativcly  !at^-e  111 
ductance  must  be  used  to  take  c.ire  of  possible  short  cir- 
cuits' OBi  lline  'which  in  general  means  poor  power  factor. 
The  efficiency   however  is  good  .it   fill   1  .ad. 

The  third  method,  constant  current  transformers  of  the 
reinilsiou   coil    type  and   enclosed   .lUei  natinij  aies   has  come 
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rapidly  into  prominence  in  the  past  two  years,  some 
tliirtv  thousand  series  arcs  being  operated  111  'his  way  at 
the  present  time. 

The  special  features  of  merits  of  this  system  seem  to  be 
high  efficiency,  close  regulation,  small  spacercquired  as 
conipareti  with  motor  generator  sets,  ;intl  the  insulalion  of 
the  arc  circuits  from  the  generator.  The  power  factor  is, 
however,  poor,  about  80  per  cent,  under  favorable  con- 
ditions at  60jcycles  and  70  ])er  cent,  at  125  cycles,  and 
decreases  rapidly  with   load. 

For  purposes  of  comparison,  I  have  shown  in  plate  I 
the  results  of  a  test  of  a  small  constant  current  trans- 
former— one  k.w.  1,000  volts,  I  ampere,  of  the  repulsion 
coil  type,  not  that  the  performance  of  so  small  a  i:nit  is 
as  good  as  can  be  obtained  in  larger  sizes,  but,  as  all 
sizes  possess  certain  characteristics  in  comm.in,  the  re- 
.sults  shown  will  serve  our  present  purpose. 

Curve  I,  plate  i  is  the  regulatian  curve  and  snows  that 
with  proper  adjustment  the  regulation  may  be  perfect 
Curve  2,  plate  i  is  the  efficiency  curve,  and  shows  that 
while  the  maximum  efficiency  is  not  iiigh  in  tiiis  particu- 
lar size,  nevertheless  a  good  efficiency  is  maintained 
throughout  a  considerable  range.  Curve  3,  plate  i  is  the 
power  factor  of  load,  and  curve  4,  plate  i  is  the  power 
factor  of  the  transformer  and  load.  It  will  he  noted  that 
the  power  factor  of  the  combination  is  uniformly  lower 
than  the  load  power  factor  which  is  characteristic  of  all 
sizes  within  the  limits  of  commercial  practice. 

The  particular  object  of  the  present  paper  is  to  empha- 
size another  molhod  of  eoiislant  potential  -constant  e.iiient 
transformation  which,  while  known  for  some  time,  has 
not  apparently  received  the  attention  it  deserves. 

I  refer  to  the  combination  of  impedcnce  coils  and  con- 
denser sliown  in  plate  2,  due  originally,  I  think,  to  I.e 
lilane,  and  treated  mathematically  by  Steinmetz  and 
others. 

From  the  theoretical  consideration  it  can  be  shown  that 
when  a  constant  potential   is  applied  to   two  equal   mag- 
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netic  reactances  in  series  with  a  variable  non-inductive  re- 
ceiver circuit,  the  receiver  circuit  and  one  reactance  be- 
ing shunted  by  a  condenser  whose  capacity  reactance 
numerically  equals  cither  magnetic  reactance  the  current 
v  the  receiver  circuits  will  remain  eoii.^l.ail  .md  Ic  indf 
pendent  of  the  receiver  eircuii  resistance. 

To  test  such  an  arrangement  practically,  two  impedence 
coils,  the  dimensions  and  data  of  which  are  sliown  in 
plate  3  were  constructed,  their  reactances  being  variable 
■tj  tic  inscrtlrii  of  strij  s  of  ruM  cr  i  nder  their  keepers, 
and  connected  in  series  with  a  smaller  coil  of  lonslatii 
reactance  and  a  variable  non-inductive  receiver  circtiit.     A 


On  the  whole  the  results  though  not  as  good  in  .^ciue 
particulars  as  can  evideutlv  be  obtained  after  a  full  de- 
velopment of  the  system  ire  nevertheless,  I  think,  of  con- 
siderable interest  to  central  station  managers,  as  they 
clearly  point  to  a  method  of  constant  potential— constant- 
current  transformation  possessing  the  characteristics  oi 
high  efficiency,  unity  power  factor,  close  regulation,  ab- 
sence of  moving  parts  and  requiring  a  comparatively 
small  floor  space. 

It  is  to  be  hoped  that  some  of  our  larger  miUers  will 
devote   further   attention   to   the   method. 
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28  M.F.  Condenser  shunted  the  receiver  circuits  and  the  two  im- 
pedence  coils.  The  reactance  of  the  two  coils  in  the  receiver 
circuit  was  made  as  nearly  as  possible  equal  to  the  reactance  of 
the  rcmaininjj  impedence  coil  and  also  of  the  condenser. 

500  volts  at  55  cycles  was  then  applied  to  the  main'cir- 
cuit  and  the  efficiency  and  the  power  lactor  of  the  com- 
bination noted  as  well  as  the  current  in  the  receiver  cir- 
cuit. 

Plate  2  plainly  shows  the  arrantfement  of  apparatus  and 
testing  instruments. 

In  plate  3  are  given  the  result  ^. 
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As  the  power  factor  of  the  receiving  circuits  is  varied 
from  a  small  value  to  something  over  So  per  cent.,  it  will 
be  noted  that  the  power  factor  of  the  main  circuit  re- 
mains throughout  practically  unity. 

The  efficiency  is  nearly  constant  through  a  wide  range 
although  not  high  in  this  particular  case,  ilue  to  the  de- 
sign  of   the   impedence   coils. 

The  regulation  curve  shows  that  the  current  in  the  re- 
ceiving circuit  varied  only  some  six  per  cent,  between  haif 
and  full  load,  a  sufficiently  satisfactory  result.  I'erfect 
regulation,  however,  can  be  obtained  with  1  etter  propor- 
tioned apparatus. 


The  Influence  of  the  Load  Factor  on  the  Design  and 
Operation  of  a  Lighting  and  Power  System. 

By  J.   R.   RoHERTsoN,   .Montrk.m.. 

The  load  factor  of  the  station  is  usually  defined  as  the 
ratio  between  the  average  load  carried  by  the  station  for 
the  twenty-four  hours  and  the  maximum  demand  at  the 
hour  of  the  peak  load.  It  is  only  within  the  last  few 
years  that  the  managers  and  engineers  of  most  of  our 
lighting  companies  have  come  to  realize  that  the  low 
load  factor  that  was  considered  satisfactory  a  few  year.s 
ago,  and  in  a  measure  a  sort  of  inherent  inefficiency  in- 
separable from  the  business,  cannot  be  any  longer  regarded 
in  this  comfortable  light,  and  that  such  an  explanation 
does  not  in  any  way  reconcile  their  customers  to  paying 
heavy  bills  for  lighting  service  or  make  more  satisfactory 
the  receipt  of  small  profits  by  the  shareholders,  and  that 
in  short,  some  means  must  be  found  whereby  this  factor 
can   be   increased,    so   increasing   the   output  of   the   station 
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LTuasing   the   inves- 


aiul    ns   revenue   without   apprnialih 
muni  and  fixed  charges. 

It  is  unnecessary  to  point  out  to  this  association  compos- 
ed largely  of  managers  and  engineers  of  lighting  plants, 
that  it  cannot  be  very  economical  to  invest  a  large 
amount  of  capital  in  plant  and  then  permit  that  plant  to 
remain  practically  idle  for  eighty  per  cent,  of  the  day,  yet 
this  is  what  almost  all  lighting  plants  at  present 
are  doing.  In  Figs.  I  and  2  we  have  what  was  consider- 
ed a  verv  fair  load  curve  for  the  twentv-four  lioi.rs  in  a 
large  lighting  stt^Jion.  Fig  i  shows  the  light  summer 
load  and  Fig.  2  the  winter  load.  On  these  curves  is 
marked  the  average  load  for  the  twenty-fmir  hours. 
This  is  in  Fig.  i  37  per  cent.,  and'  in  Fig.  2, 
52  per  cent,  of  the  maximum  load,  averaging  outside 
of  peak  hours  about  44  per  cent,  of  tlie  maximum 
demand    in    summer    and    about    30    per    cent,  in  winter. 
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This  means  that  of  the  plant  installed,  70  per  cent,  stands 
practically  idle  for  eighteen  hours  of  the  day,  and  in  t'  i- 
other  six  hours  the  plant  must  earn  enough  money  to  pay 
all  operating  and  maintenance  expenses  and  also  the  fixed 
charges  on  the  whole  plant  which  remain  practically  the 
same  whether  the  machinery  is  in  operation  or  not.  The 
fact  must  also  be  taken  into  account  that  as  shown  by 
these  curves  the  greater  part  of  the  load  at  other  than 
peak  hours  is  composed  of  transformer  magnetizing  cur- 
rent which  returns  no  revenue  to  the  station,  and  that  Uu- 
operating  charges  during  this  period  must  be  added  to  the 
amount  "chargeable  against  the  earnings  of  the  plant  during 
the  six  hours  of  paying  load.  If  a  plant  is  to  jiay  a  div^ 
idend  under  operating  conditions  such  as  these,  the  char  r 
for  current  must  be  enormously  high  ;  this  precludes  the 
lossibilitv    of   the   electric    light    being    made    1  opul.ir,    ntvl 
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FIG.  I 

confines  its  use  to  those  to  whom  the  increased  price  is 
less  of  an  object  than  the  increased  inconvenience.  With  a 
limited  patronage  such  as  this  the  lousiness  cannot  grow, 
as  in  every  community  the  great  majority  of  the  peojile 
are  of  the  class  to  whom  the  necessary  increase  in  the 
price  of  electric  light  over  other  means  of  illumination  i^ 
a  consideration,  and  with  whom  as  a  rule  price  deter- 
mines what  system  of  lighting  is  used. 

In  selling  power  for  the  working  day  from  seven  in  the 
morning  till  six  at  night  it  soon  became  evident  that  in 
countries  as  far  north  as  Canada  the  hours  of  lighting 
overlapped  very  considerably  the  hours  during  which 
power  was  being  sold.  With  a  peak  load  occurring  lie- 
tween  the  hours  of  five  and  six  o'clock  in  the  winter  it 
became  apparent  that  if  the  day  load  was  to  be  handled 
economically  arrangements  must  be  made  whereby  this 
load  would  be  off  the  lines  before  the  heavy  lighting  \om 
came  on.  To  secure  this  end  it  was  necessary  in  maV  1 
contracts  for  power  to  stipulate  that  during  the  winter 
months  power  was  not  to  be  used  between  the  hours  of 
four  and  seven  p.m.,  in  most  cases.  A  proposition  of  this 
kind  is  not  usually  met  by  the  proprietor  of  a  manufac- 
turing establishment  with  any  great  cordiality,  the  very 
idea  that  his  business  could  be  stopped  for  two  hours  per 
day  during  six  months  of  the  year  being  preposterous. 
However  on  consideration  the  proposition  is  not  so  dis- 
advantageous to  the  proprietor  as  at  first  glance  it  aj)- 
pears.  When  it  is  taken  into  consideration  that  the  pro- 
duction of  a  factory  is  very  materiallv  reduced  when 
working  with  artificial  light,  that  the  cjuality  of  the  work 
suffers,  and  that  the  percentage  of  spoiled  material  rises 
decidedly,  the  proposition  does  not  look  quite  so  one 
sided.  Add  to  this  the  fact  that  a  stoppage  of  two  hours 
out  of  ten  per  day  does  not  as  a  rule  lower  the  production 
except  on  automatic  machinery  more  than  eight  or  ten 
per  cent.,  and  that  if  it  is  absolutely  necessary  that  the 
machinery  be  in  operation  more  than  eight  hours  per  day 


part  the  use  of  which  was  discontinued  at  four  o'clock,  a 
premium  being  paid  for  the  use  of  that  part  which  must 
be  used  during  lighting  hours.  For  service  of  this  cla.ss 
it  is  very  evident  a  very  low  charge  can  be  made,  as  with 
water  power  plants  there  is  practically  no  increase  in  ll'r 
cost  of  production,  and  in  steam  plants  the  cost  of  the 
power  is  little  more  than  the  cost  of  the  coal  and  other 
operating  supplies. 

The  number  of  users  of  power  undet  these  limited  ser- 
vice contracts  is  steadily  increasing  and  it  is  safe  to  pre- 
dict that  it  will  not  be  many  years  before  the  great  ma- 
jority of  the  large  factories,  especially  in  cities  where 
current  is  supplied  from  water  power  plants,  will  shut 
their  doors  before  dark  and  the  working  day  will  be  a  day 
in  realitv  and  will  not  include  also  a  part  of  the  night. 

The  system  of  charging  for  power  service  is  a  matter 
which  has  a  direct  and  powerful  effect  upon  the  extension 
of  this  branch  of  the  business  and  consequently  upon  the 
improvement  of  the  load  factor,  and  therefore  .should  be 
the  subject  of  careful  consideration  on  the  part  of  the 
sujiply  company. 

Of  the  different  ba.scs  for  contract  rates  and  of  methods 
of  arriving  at  the  proper  amount  of  power  chargeable 
there  are  almost  as  many  as  there  are  customers.  Some 
companies  pin  their  faith  to  the  flat  rate  per  liorse  power 
under  all  conditions,  the  better  informed  of  this  class  tak- 
ing into  account  in  making  the  rate,  the  nature  of  the 
business,  and  the  probable  consumption  of  energy.  Others 
use  nothing  but  the  straight  meter  rate,  arguing  in  de- 
fence of  it  that  because  the  customer  pays  for  the  po\yer 
lie  uses,  and  for  all  that  he  uses,  he  is  therefore  paying 
all  that  he  should.  Others  again  confine  themselves  to 
no  particular  method  quoting  to  each  customer  a  rate 
ba.sed  upon  the  actual  conditions  of  the  customer's  busi- 
ness, in  such  a  wav  as  to  ensure  a  proper  return  for  the 
service  supplied.  This  may  take  the  form  of  any  of  the 
above  methods  or  it  niav  be  a  combination  of  them.  The 
latter  method  which  is  the  fairest  to  both  buyer  and  sell- 
er  is  coming   to   be  the   usual   system  adopted  by  managers 
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it  is  possible  by  starting  before  seven  in  the  morning  and 
reducing  the  noon  hour  slightly  to  make  the  week's  run 
aggregate  60  hours,  an  average  of  ten  hours  per  day. 
If  this  is  done  a  very  decided  decrease  can  be  made  in  the 
rates  for  power,  and  the  matter  if  properly  presented,  is 
rea.sonably  certain  of  careful  if  not  favorable  considera- 
tion. If  the  whole  factory  cannot  be  stopped  at  four 
o'clock  as  sometimes  happens,  it  is  almost  invariably 
the  case  that  the  greater  part  of  the  machinery  can  and 
jn  this  case  the  low  rate  for  power  would  apply    to  the 


who  decline  to  make  their  good  customers  pay  for  the 
shortcomings  of  their  bad  ones.  In  practically  all  man- 
ufacturing plants  there  is  a  large  fluctuation  in  the  use  of 
jjower,  both  from  minute  to  minute  and  from  hour 
to  hour  during  the  day  and  from  month  to  month  during 
the  vear.  Every  business  has  its  slack  .seasons  and  if 
these  should  occur  in  the  middle  of  the  summer  when  the 
lighting  revenue  is  very  low  it  is  manifestly  unfair  that 
customers  to  whom  power  has  been  supplied  all  through 
the  season  .  in  which  light  is  at  a  premium  and  power 
valuable  should  be  permitted  to  cut  off  their  deiiuind  for 
power  to  almost  nothing  and  leave  this  power 
on  the  hands  of  the  .supply  company  at  a  season  when  it 
is  not  marketable.  This  applies  in  a  les.ser  degree  to 
fluctuations  in  demand  throughout  the  day.  There  are 
many  cases  in  which  heavy  machinery  is  used  for  j-erhaps 
two  or  three  hours  per  day  and  in  order  to  supply  this 
power  transformers  and  connections  of  large  size  must 
be  installed  while  the  average  power  supplied  for  the  day 
would  not  perhaps  amount  to  one-half  the  capacity  in- 
stalled. In  ca.ses  such  as  this  it  is  not  equitalile  to 
charge  the  customer  a  straight  meter  rate  unless  this  rate 
is  verv  high  as  the  revenue  derived  vvould  not  pay  a  fair 
average  on  the  capacity  demanded  from  the  supply  com- 
pany, which  capacity  must  be  held  at  the  disposal  of  the 
customer  at  all  times  and  consequently  cannot  be  sold  to 
any  one  else.  It  is  better  in  such  cases  to  charge  a  fixed 
rate  per  horse  power  on  the  maximum  demand  as  ascer- 
tained by  test  and  to  this  add  a  rieter  rate  per  horse 
power  hour  for  the  actual  consumption.  In  this  ■way  the 
supply  company  is  protected  against  r.oii  use  by  the  cus- 
tomer, as  in  any  case  the  fixed  rate  must  be  paid,  and  it 
is  to  the  customer's  interest  to  see  that  the  maximum  load 
is  made  as  low  as  possible.  Where  the  nature  of  the  bus- 
iness carried  on  by  the  prospective  customer  is  well  known 
a  straight  meter  rate  can  be  made  sati-sfactorily  by  in- 
sert ng  in  the  contract  a  stipulation  that  the  revenue 
must  not  in  any  case  be  less  than  a  fixed  sum  per  month, 
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thus  protecting  the  supply  company  against  loss  of  rev- 
enue, and  with  a  previous  knowledge  of  the  probable 
inaximuin  demand  a  meter  rate  can  be  determined  which 
will  ensure   a  proper  return   for   the  service  supplied. 

One  of  the  most  serious  obstacles  to  the  development  of 
the  two  rate  system  of  charging  for  power  has  been  the 
lack  of  a  satisfactory  two  rate  meter.  A  number  of 
meters  of  this  type  have  been  designed  but  none  of  them 
have  come  into  use  sufficiently  to  permit  of  any  conclu- 
sions being  drawn  from  their  oijeration.  These  meters 
are  of  three  general  types.  In  one  the  meter  runs  at 
normal  speed  during  the  period  in  which  power  is  sold  at 
a  low  rate  and  it  is  then  speeded  up  during  the  hours  of 
peak  load,  the  difference  in  speed  being  adjusted  in  ac- 
cordance with  the  rales  for  ])ower  during  the  two  periods. 
Another  type  of  meter  runs  at  normal  speed  during  the 
hours  of  peak  load  and  is  then  slowed  down  during  the 
low  charge  period,  the  ratio  between  the  speeds  being 
determined  as  above.  The  third  type  of  meter  is  one 
which  records  the  power  used  during  the  two  periods  on 
two  distinct  dials.  This  latter  system  is  the  most  sat- 
isfactory from  both  the  customer's  and  the  supply  com- 
pany's point  of  view  as  the  amount  of  jxjwer  used  dur- 
ing each  period  is  registered  and  charges  can  l:e  adjusted 
as  required.  It  has  the  advantage  too  that  the  customer 
can  understand  it  and  consec|ucntly  is  more  likely  to  be 
satisfied  with  his  bills.  In  almost  all  of  these  meters 
the  recording  mechanism  is  controlled  by  a  self  wind- 
ing clock  mechanism  which  at  a  predetermined  time  cuts 
in  resistance  in  ."scries  \vitli  the  shunt  \vinding  of  the 
wattmeter  or  in  .some  other  \vay  slows  it  down  and  at  the 
end  of  the  period  cuts  the  resistance  out  again.  With  the 
two  dial  system  the  recording  train  of  the  meter  is  con- 
nected to  each  dial  in  turn  at  the  proper  time.  The  limit- 
for  these  meters  in  the  past  is  probably  accountable  for 
their  very  slow  development  bnt  as  the  necessity  of  im- 
proving the  load  factor  becomes  more  pressing  meters  of 
tins  type  will  be  more  in  demand  and  there  is  little  doubt 
that  satisfactory  instruments  will  be  forthcoming. 

In  a  considerable  numlier  of  cases  cu.stomers  will  refuse 
to  have  anything  to  do  ■with  meters,  either  liecause  they 
doubt  their  accuracy,  or  as  is  more  frequently  the  case, 
because  they  wish  to  know,  at  the  beginning  of  the  year 
precisely  \vhat  they  will  be  required  to  pay  for  i  ov  r 
so  that  they  may  be  able  to  estimate  on  their  probable 
cxpen.ses.  In  such  cases  the  only  way  to  arrive  at  a  bas- 
is on  which  to  charge  is  to  make  careful  tests  of  the 
maximum,  minimum  and  average  demand  for  power  and 
on  a  basis  of  the  maximum  quote  a  rate  per  horse  power, 
the  amount  of  which  is  based  upon  the  closeness  with 
which  the  average  approaches  the  maximum.  In  some 
cases  it  may  be  advisable  to  quote  two  rates,  one  upon  the 
fixed  part  of  the  load,  motor  and  shafting, and  another 
upon  the  variable  part.  This  would  be  more  favorable  to 
those  who  have  a  considerable  amount  of  machinery  which 
is  in  operation  during  only  a  part  of  the  day, or  during 
only  certain  .seasons  as  the  lower  rate  permits  it  to  stand 
idle  with  less  lo.is  to  the  customer.     In  cases  where  a  flat 
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rate  is  required  and  the  opinions  of  the  supply  company 
and  the  cu.stomer  differ  radically  as  to  the  amount  of 
power  required  a  compromise  can  usually  be  effected  by 
quoting  a  rate  based  upon  the  amount  estimated  by  the 
customer  with  the  stipulation  that  if  the  power  required 
as  determined  by  test  is  in  excess  of  this  amount  the  ad- 
ditional power  will  be  paid  for  at  the  same  rate,  that  i» 
at  the  rate  determined  by  dividing  the  contract  price  by 
the  contract  amount  of  power.  Ky  this  method  the  cus- 
tomer is  protected  against  the  possibility  of  mistales  on 
the  part  of  the  supply  company  and  the  company  is  pro- 
tected against  the  possibility  of  the  power  required  being 
greater  than  was  anticipated. 

You  will  notice  that  in  almost  all  cases  it  is  recom- 
mended that  the  rate  be  based  upon  the  maximum  load  de- 
manded and  not  upon  the  average.  This  may  at  first 
sight  appear  unfair  to  the  customer  but  there  arc  Food 
reasons  for  the  choice.  From  the  supply  company's  point 
of  view  variable  loads  are  not  desirable  as  they  are  de- 
structive of  good  regulation.  Any  rate  therefore  based 
upon  the  maximum  puts  a  penalty  upon  poor  apparatus 


and  a  premium  upon  good  to  such  an  e.Ktent  that  cus- 
tomers demand  from  manufacturers  that  the  machinery 
must  keep  within  fixed  limits  of  power  consumption,  thus 
.leneiittnig  the  customer  through  his  reduced  bill  and  the 
supply  company  tlucugh  the  imjjroved  regulation.  In 
Montreal  this  policy  has  materially  improved  the  condi- 
tions of  load  of  a  great  many  customers  more  particular- 
ly those  to  whom  power  is  supplied  for  elevator  service. 
I'assenger  elevators  that  used  to  require  thirty  horsepow- 
er to  start  now  manage  to  start  on  lifteen  to  twenty  and 
there  is  no  iiol 'ropMe  diminution  in  their  speed  or  .ser- 
vice.. Freight  elevators  that  used  to  demand  seven  horse 
power  to  start  under  load  are  now  started  on  five,  and 
factories  that  used  to  find  it  convenient  to  operate  all 
their     heavy     machinery   at   once,   now   find   it   economical 


FIG.  5 

to  distriljute  the  use  uI  it  throughout  the  day  .so  reduc- 
ing tlu'ir  inaxiniuiii  demand  and  niakiug  their  load  much 
more  regular. 

In  re  arranging  and  re-building  a  plant  with  a  view  of 
operating  a  combined  light  nnd  power  .--ervice  from  the 
same  generators  and  circuits,  one  of  the  first  questions 
to  be  decided  is  the  frequency.  In  former  days  when  thq 
lighting  service  was  evcrytlung,  a  freeiuency  of  about  i6,- 
ooo  alternations  per  minute  was  most  common, 
and  for  the  purpose  was  satisfactory.  For  exclusively 
power  work  on  the  other  hand,  the  frequency  most  favor- 
ed was  in  the  ncighl)orhood  of  three  thousand  or  less. 
.■Vt  this  latter  figure  the  flickering  of  incandescent  lamps 
is  decidedly  disagreeable  and  the  operation  of  alternating 
arc  lamps  is  almost  impossible.  At  the  higher  frequency 
the  operation  of  motors  is  difficult,  that  is  in  large  num- 
bers and  sizes  as  the  inductive  effects  are  great  and  the 
power  factor  consequently  low.  The  result  of  this  is  a 
compromise.  A  frequency  of  about  7200  or  8000  is  suf- 
ficiently high  to  permit  of  the  satisfactory  operation  of 
incan'lescent  and  arc  lamps  without  noticeable  flickering 
and  sufficiently  low  to  permit  of  the  operation  of  induc- 
tion motors  ^vitb  n  power  factor  reasonably  high,  and  a 
speed  reasonably  low.  This  frequency  too  is  about  the  upper 
limit  at  which  rotary  converters  can  be  operated  satis- 
factorily, so  that  taking  into  account  all  the  branches  of 
service,  the  best  frequency  for  a  combined  lighting  and 
power  plant  would  seem  to  be  in  the  neighborhood  of 
8,000  alternations   per  minute. 

The  frequency  being  decided  there  remains  the  question 
as  to  whether  the  generators  with  the  transmission  and 
distributing  system  shall  be  two  phase,  three  pha.se,  or 
some  combination  of  the  two.  For  a  system  such  as  is 
under  consideration  it  is  now  jjretty  generally  con- 
ceded that  the  generating  plant  .should  be  two  phase,  as 
with  this  system  the  unbalancing  effect  of  lighting  on 
single  ]iha.ses  has  less  effect  on  the  regulation  that  it  has 
on  a  three  phase  generator  under  the  same  cfinditions. 
In  ca.ses  where  the  power  has  to  be  transmitted  over  a 
considerable  distance  on  account  of  the  economy  in  copper 
it  is  generally  better  to  transform  to  three  phase  in  step- 
ing  up  to  the  high  line  voltage,  and  at  the  receiving  end 
in  stepping  down  transform  back  to  two  phase.  In  prac- 
tically all  cases  where  the  lighting  forms  any  considerable 
proportion  of  the  load  distribution  at  two  pha.se  is  pre- 
ferable to  three  phase  from  the  regulation  point  of  view. 
Three  wire  two  phase  sy.stems.  though  somewhat  more 
economical  of  copper  than  four  wire  systems,  are 
not  generally  so  satisfactory  in  operation  on  account 
of  the  higher  voltage  to  which  all  appatatus  con- 
nected to  the  lines  is  subjected  together  with  the 
increased  probability  of  trouble  from  wires  coming 
ill  contact  during  storms  and  burning  down. 
The  immunity  from  trouble  on  the  lines  when  operating 
a  four  wire  system  is  usually  considered  to  more  than  off- 
set the  increased  economy.  With  the  distribution  two 
phase  there  is  no  trouble  in  connecting  three  pha.se  motors 
when  desired  as  the  regular  mote  r  transformers  can 
be  used,  the  only  alteration  necessary  I  eing  the  bringing 
out  of  a  lead  from  the  middle  point  of  one  coil.  This  is 
in  almost  all  tran.sformers  a  matter  involving  very  little 
work  M  the  secondary  coils  are  generally  wound  in  two 
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lialvcs  connected  together  inside  the  translornier  and  it  is 
only  necessary  to  connect  the  tliird  lead  to  this  point  antl 
bring  it  out 'through  the  case.  With  transtorniers  con- 
nected on  the  Scott  system  it  is  evident  that  the  vertical 
component  of  the  triangle  of  forces  will  be  loo  instead 
ol  approximately  87  per  cent,  of  the  secondary  voltage  of 
the  other  transformer,  thus  making  the  triangle  of  voltage 
isosceles,  two  of  the  sides  having  a  higher  v.  Itdgc 
than     the    third.  This      difference     in     voltage     on      a 

500  volt  motor  amounts  to  about  60  volts.  The  effect  of 
this  unbalancing  is  to  throw  more  work  on  two  phases 
of  the  motor  than  on  the  third  and  while  this  must  evi- 
dently overwork  these  two  coils  if  the  motor  is  run  at 
full  load  experience  shows  that  any  of  the  standard  mot- 
ors will  operate  under  these  conditions  without  undue 
heating  Of  course  if  the  motor  is  of  large  size  it  would 
be  advisable  to  have  the  ratio  61  the  transformers  such 
tliat  a  true  three  phase  current   would   be  produced. 

We  come  now  to  a  consideration  ol  the  tyi  c  of  motor 
as  an  element  affecting  the  improvement  of  the  load  fact- 
or. On  this  point  there  is  still  considerable  difference  of 
o)  inion  especially  when  laT'ge  units  arc  under  considcra-" 
lion  though  it  is  prettv  generally  conceded  that  for  small 
motors  the  only  type  that  can  be  considered  is  the  induc- 
tion motor.  Its  simplicity,  the  ease  with  which  it  can 
be  started  and  stopped  and  its  comparative  freedom  from 
the  annoying  troubles  that  beset  its  rivals  make  it  an 
ideal  machine  to  put  into  the  hands  of  a  customer.  There 
is  practically  nothing  to  do  except  to  see  that  the  bear- 
ings are  properly  oiled  and  even  this  necessitates  in  many 
cases  almost  no  attention  as  these  motors  sometimes  run 
tor  a  month  without  even  requiring  oil.  Dust  and  dirt 
have  very  little  effect  providing   the  oil   in   the   bearings   is 
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changed  frequently,  the  motor  can  Le  mounted  on  the  wall 
or  ceiling  almost  as  easily  as  on  the  floor  and  no  extra 
wiring  is  necessary  if  the  starting  devices  have  to  be  plac- 
ed some  distance  from  the  motor.  Heavy  loads  have  not 
the  same  power  to  injure  it  as  with  other  motors  as  if 
overloaded  too  much  it  merely  stops  and  load  must  be 
removed  before  it  will  start  again.  As  the  motor  may 
remain  connected  to  the  mains  for  several  minutes  with- 
out heating  sufficiently  to  injure  it  there  is  no  great  dang- 
er in  this  I  roceeding  though  it  is  not  well  to  make  a 
practice  of  doing  it.  Such  a  thing  as  a  burned  out  motor 
ol  this  type  is  almost  unknown.  I  cannot  recall  a  single 
instance  where  the  trouble  was  due  to  heating  of  the  con- 
ductors unaccompanied  by  some  other  predisposing  cause. 
It  is  true  that  with  rotors  of  the  wound  type  shortcir- 
cuits  and  grounds  sometimes  occur  though  rarely,  and 
these  can  generally  be  traced  to  some  defect  in  manufac- 
ture. With  rotors  of  the  squirrel  cage  type  the  connec- 
tion of  the  bars  to  the  end  rings  sometimes  gives  trouble 
but  this  is  likewise  generally  due  to  some  mcclianical  de- 
fect and  motors  which  have  operated  for  some  time  with- 
out trouble  can  generally  be  depended  upon  to  continue  to 
do  so  indefinitely.  The  simplicity  of  the  starting  de- 
vices and  their  immunity  from  trouble  add  much  to  the  re- 
liability    of  the  machine  especially  when  in  the  hands    of 


inexperienced  operators  us  is  usually  the  case.  Induction 
motors  operating  continuously  for  three  or  four  years 
without  a  case  of  trouble  are  not  unusual  and  this  when 
in  the  hands  of  operators  who  probably  never  saw  a  mo- 
tor before   their's  was  installed. 

Even  in  large  units  the  induction  motor  has  advantages 
which  cannot  be  gainsaid,  both  from  the  point  of  view  of 
the  supply  compatiy  and  of  the  customer.  The  principal 
disadvantage  under  which  it  labors  is  the  fact  that  its 
power  factor  is  inherently  comparatively  low.  That  is 
that  under  full  load  or  a'little  cnerload  the  power  factor 
rarely  exceeds  94  and  few  manufacturers  will  guarantee 
that  figure.  The  synchronous  motor  on  the  other  hand 
can  readily  be  operated  at  a  power  factor  of  unity.  If 
the  motor  load  is  of  considerable  magnitude  this  makes  a 
very  material  difference  to  the  operating  station  as  the 
elfect  of  a  large  amount  of  load  even  with  a  power  factor 
as  high  as  94  is  to  increase  the  field  current  of  the 
generators  very  decidedly.  If  they  are  of  modern  con- 
struction and  have  good  regulation  on  low  power  factor 
loads  they  may  be  able  to  deliver  full  load  curront  with- 
out exceeding  tlie  limits  of  field  current,  but  even  in  this 
case  the  output  of  the  station  is  lowered  as  the  power  is 
generally  sold  on  a  basis  of  true  energy  and  not  of  volt- 
ampere.s".  To  offset  as  far  as  possible  this  inherent  dis- 
advantage these  motors  should  be  operated  at  very  high 
load,  that  is  high  compared  with  what  other  types  of 
motor  should  be  operated  at.  If  the  load  is  compara- 
tively steady  it  should  be  so  arranged  as  to  be  iust  about 
full  load  for  the  motor,  and  if  variable  it  should  not  be  if 
possible  allowed  to  drop  below  half  load.  If  the  periods 
of  variation  are  short  the  motor  as  a  rule  will  not  suffer 
if  the  load  rises  to  50  or  60  per  cent,  overload.  If  under 
these  conditions  the  load  as  measured  by  integrating  watt- 
meter for  the  day  does  not  exceed  the  capacity  of  the  mo- 
tor as  a  rule  it  will  sustain  no  injury. 

The  fact  that  these  motors  do  not  run  synchronously 
with  the  generators  is  a  great  advantage  to  the  station  in 
times  of  trouble  on  the  lines.  The  only  effect  that  heavy 
short  circuits  on  the  lines  have  on  these  motors  is  to  cause 
them  to  slow  down  and  on  sudden  removal  of  the  short  cir- 
cuit the  extra  power  required  to  accelerate  their  speed 
and  bring  it  back  to  normal  prevents  the  too  rapid  rise  of 
voltage  caused  by  the  falling  off  in  load  with  the  valves 
or  gates  wide  open,  which  rises  are  a  fruitful  cause  of  in- 
crease in  the  lamp  renewal  account.  An  induction  motor 
also  acts  as  a  sort  of  regulator  on  the  lines,  by  absorbing 
more  power  from  the  phase  with  the  high  voltage  thus 
tending  to  lower  it  to  equality  with  the  others.  Changes 
of  load  on  induction  motors  have  also  less  effect  on  the 
regulation  of  the  system  than  they  vvould  have  with  a 
.synchronous  motor  since  the  lowering  of  the  load  lowers 
the  power  factor  thus  reacting  on  the  generator  field  and 
preventing  somewhat  the  ri<=fi  of  voltage  which  accompan- 
ies a  reduction  of  load.  A  great  drawback  from  a  liglit- 
ing  point  of  view  to  the  use  of  induction  motors  lies  in  the 
fact  that  to  start  they  require  anywhere  from  one  hund- 
red to  two  hundred  per  cent,  of  full  load  current.  This 
may  be  overcome  by  equipping  the  machine  with  a  start- 
ing motor  to  get  it  up  to  speed  before  throwing  it  on  the 
mains  but  this  adds  to  the  complication  of  the  machine 
so  greatly  that  it  has  seldom  been  done,  although  it 
should  be  more  generally  insisted  upon.  Where  the  motor 
is  used  to  operate  direct  current  generators  the  trouble 
may  be  overcome  by  starting  the  motor  from  the  direct 
current  side  and  throwing  it  on  to  the  mains  when  at  full 
speed. 

The  synchronous  motor  while  possessing  a  great  many 
advantages  has  also  some  points  to  which  objection  can  be 
taken.  The  attendant  can  by  varying  the  exciting  cur- 
rent alter  the  voltage  of  the  lines  to  such  an  extent  as  to 
seriously  interfere  with  the  regulation,  especially  if  the 
motor  be  of  large  capacity  as  is  often  the  case.  Again 
any  violent  disturbance  on  the  line  is  likely  to  pull  a 
heavily  loaded  synchronous  motor  out  of  step  and  with 
motors  of  low  self  induction  such  as  are  necessary  this 
makes  a  particularly  vicious  short  circuit.  If  there  is 
any  large  amount  of  load  driven  by  motors  of  this  type 
the  effect  of  a  heavy  short  circuit  would  I;e  to  pull  them 
all  out  of  step  thus  holding  down  the  voltage.  The  re- 
moval of  the  short  circuit  together  witli  this  large  amount 
of  load  at  the  same  time  would  ])ermit  the  voltage  of  the 
generators  to  rise  very  considerably  and  would  usually 
be  accompanied  by  disastrous  effects  on  any  lamps  that 
might  be  burning  on  the  circuits.  In  the  case  of  large 
mills  or  other  customers  to  whom  continuity  of  service 
means  much,  this  disadvantage  should  be  carefully  con- 
sidered as  the  starting  of  a  large  numljer  of  synchronous 
motors  occupies  consideralde  time  and  the  loss  caused  by 
the  delay  is  sometimes  worthy  of  consideration,  not  to 
speak  of  the  fact  that  goods  in  process  of  manufacture  are 
sometimes  spoiled   by   the  delay. 

The  principal  advantage  of  the  synchronous  motor  lies 
in  the  fact  that  its  power  factor  is  under  the  control  of 
the  operator,  who,  by  raising  or  lowering  the  exciting 
current  can  make  the  current  leading  or  lagging  at  will, 
and  by  properly  adjusting  it  can  operate  the  motor  with 
a  power  factor  of  unity.  The  fact  that  by  over  exciting 
synchronous  motors  lagging  currents  due  to  induction 
motors  or  arc  lamps  can  be  compensated  for  is  of  the 
utmost   importance.      If    these    motors    are    so    placed    that 
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tiic>  are  under  the  control  ol  the  station  staff,  they  become 
valuable  means  ol  increasing  the  output  of  tlie  station. 
In  plants  where  there  are  motor  driven  arc  machines  or 
other  niachinerj-  which  under  ordinary  conditions  is  not 
in  use  during  the  day,  it  is  advisable  to  have  the  inocois 
oi  the  synclironous  type,  as  in  this  case  tl.ey  i^e  i.p^r- 
aled  all  day  as  condensers  supplying  to  the  line  the  lead- 
ing current  necessary  to  balance  the  lagging  coinponeni 
due  to  the  inductive  load.  jfroperly  Uesigiied  motors 
ouerating  in  this  way  cause  no  trouble  from  pumping,  c>en 
when  over  excited,  till  the  armature  current  is  at  luil 
load     value.  These        motors,     after      being      u^e.l         as 

condensers  all  day,  are  operated  at  ni^lit  t,j  drue 
their  regular  load,  as  at  tliat  time  the  day 
load  is  off  and  the  demand  tor  leadmg  current  is 
i.ui.  so  pitaMUg.     xn  this  way  tiie  macnines  v.o  uuuuie  uuiy. 

In  placing  synchronous  motors  on  customers  premises 
beyond  I  lie  control  of  the  station,  it  is  advisable  to  install 
some  sort  of  power  factor  indicator  as  otherwise  an  me.>c- 
perienced  or  careless  operator  will  rarely  liave  the  excit- 
ing current  at  proper  value.  When  it  is  considered 
tliat  a  reduction  in  the  power  factor  from  unity  to  yy 
per  cent,  involves  an  increase  of  the  wattless  current  to 
about  14  per  cent,  of  the  motor  c«rrent,  it  can  be  under- 
stood how  important  it  is  that  the  power  factor  be  kept 
up.  As  the  exciting  current  varies  for  ditterent  loads 
and  voltages  it  is  almost  impossible  in  cases  where  the 
lOad  is  variable  to  Keep  the  power  factor  unity,  unless 
ihe  urop  in  the  line  exactly  balances  the  regulation  of 
the  motor,  in  which  case  no  adjustment  ol  the  held  cur- 
lent   IS   necessary .  lor   changes   in   load. 

there  liave  recently  been  several  types  of  power  factor 
indicator  devised,  but  the  simplest  lor  two  phase  sys- 
tems IS  an  induction  wattmeter  with  its  series  coil  con- 
nected in  one  phase  and  its  shunt  coil  across  the  other 
pnase,  or  across  a  transformer  11  it  is  necessary  to  reduce 
me  voltage.  v*hen  connccieu  111  uiij  uay  tne  meter  will 
run  in  one  direction  11  the  current  is  lagging  and  m  the 
other  direction  il  tne  current  is  leadmg,  remaining  sta- 
tionary if  the  power  lactor  is  unity.  il  the  meter  is 
properly  marked,  it  is  only  necessary  lor  tne  operator  to 
regulate  his  exciting  current  as  indicated  oy  tlie  aisc  ol 
the  meter.  In  tins  way  the  station  can  protect  itself 
against  the  possibility  ol  the  regulation  being  taken  out 
oi  ihe  hands  of  lue  switchboard  attendant. 

A  short  explanation  of  the  action  ol  this  device  may 
not  be  out  01  place  for  the  beneiit  of  those  to  whom  it 
IS  not  familiar,  in  an  induction  wattmeter  there  are  two 
coils,  the  series  and  the  shunt,  lUe  series  Having  very  low 
and  the  shunt  \ery  high  inductance.  As  a  consequence, 
the  current  in  the  shunt  coil  lags  practically  90  degrees 
behind  the  voltage,  and  il  the  power  lactor  of  the  sys- 
tem IS  unity  the  shunt  current  lags  yo  degrees  behind 
tne  series  current,  il  now  the  voltage  instead  of  being 
derived  Iroin  the  same  circuit  be  derived  Irom  the  oppo- 
site phase,  the  voltage  impressed  on  tne  shunt  will  be 
90  degrees  displaced  from  the  current  in  the  series,  posi- 
ii.eiy  or  negaiively,  ucpendmg  on  the  unectijn  of  rota- 
tion of  the  phases,  ihe  current  in  the  shunt  will  there- 
lore  be  displaced  either  iSo  degrees  from  the  current  111 
the  series  or  it  will  coincide  with  it;  in  either  case  there 
being  no  torque  produced  the  meter  stands  still.  (See  Fig. 
3,  Uiagram  i.)  if  now  the  current  in  the  system  be  made 
leading,  it  is  evident  that  the  displacement  of  the  current 
in  the  shunt  with  respect  to  the  current  in  the  series~ 
coil  will  be  the  sum  of  the  angle  of  lead  and  180  degrees, 
of  which  90  degrees  may  be  positive  or  negative.  Sup- 
pose the  lead  to  be  ten  degrees.  As  the  angle  90  degrees 
may  be  either  positive  or  negative,  the  total  displace- 
ment will  be  either  10  plus  90  plus  90  equals  igo  degrees, 
or  10  plus  90  minus  90  equals  10  degrees  giving  a  torque 
proportional  to  the  horizontal  component  iih'  in  Diagram 
2.  i'ig-  3-  Similarly  for  a  lagging  current  the  displace- 
ment would  be  17a,  or  minus  10  degrees,  giving  a  torque 
component  opposite  in  direction,  though  of  the  same  mag- 
nitude as  in  the  former  case.     (See  Diagram  3,  Fig.  2.) 

One  of  the  most  important  points  in  selling  power  is 
its  proper  measurement  and  in  order  to  ensure  the  pro- 
per revenue  from  each  customer  the  metering  devices 
must  be  constantly  looked  after  and  checked,  as  otherwise 
inaccuracies  creep  in  and  as  these  are  usually  against  tne 
supply   company    the   revenue   may    be    seriously   impaired. 

For  metering  two  phase  systems  as  a  rule  two  watt-« 
meters  are  used,  one  being  connected  in  each  phase  and 
as  the  two  phases  are  electrically  independent,  the  read- 
ings of  the  wattmeters  when  added  together  give  the  total 
power  in  the  circuit.  In  most  lighting  systems  where 
the  circuits  have  been  carefully  laid  out  the  motors  will 
be  so  nearly  balanced  that  the  readings  of  the  meters 
will  be  sensibly  equal,  in  which  case  one  meter  will  answer, 
the  registration  being  multiplied  by  two  to  get  the  total. 
It  is  possible  to  use  amperemeters  on  motors  of  this 
type  as  the  voltage  is  sensibly  constant  and  if  the  voltam- 
peres  as  determined  from  the  meter  register  and  the  volt- 
age be  corrected  by  a  power  factor  determined  by  test 
the  energy  may  be  determined  with  a  fair  degree  of  ac- 
curacy. 

The  energy  used  by  a  three  phase  motor  is  measured 
as  a  rule   in  one  oi  two  ways,  one  meter  and   a  star  bo.^c. 


IT  two  meters.  ihe  hrst  method  is  applicable  only  to 
niutors  that  are  balanced,  as  any  appreciable  difference 
.n  t.e  \oltage  ol  the  phases  introduces  a  considerable 
■.rrur.  iiowever,  with  non-inductive  wattmeters  and  a 
balanced  system  this  method  is  very  convenient  and  has 
the  advantage  of  requir.iig  only  one  meter.  The  star 
box  consists  of  a  non-uuluctive  resistance  twice  as  great 
as  the  resistance  of  the  shunt  coil  of  the  wattmeter. 
One  terminal  ol  the  shunt  of  the  meter  is  connected  to 
the  leg  in  which  the  series  coil  is  inserted  and  the  other 
end  to  the  middle  point  of  the  star  resistance,  the  two 
ends  of  which  are  connected  to  the  other  two  legs  of 
I  lie  three  phase  circuit.  In  this  case  the  total  energy  in 
the  circuit  is  three  times  the  reading  of  the  wattmeter. 

For  unbalanced  circuits,  which  are  most  common,  the 
two  wattmeter  method  must  be  used.  In  this  system  one 
wattmeter  is  connected  in  each  of  two  legs  of  the  circuit, 
one  end  of  the  shunt  coil  of  each  being  connected  to  the 
;ame  point  as  the  series,  and  the  other  ends  connected  to 
the  third  leg  of  the  circuit.  The  total  energy  in  the 
circuit  will  then  be  the  sum  of  the  meter  readings,  that 
is,  the  algebraic  sum,  as  one  reading  may  be  negative. 
The  indications  of  the  meters  will  in  most  cases  not  be 
alike,  as  this  is  only  the  case  if  the  power  factor  is  unity 
and  the  circuit  is  balanced,  under  other  conditions  the 
indication  of  one  meter  may  be  anything  from  o  to  i03 
per  cent,  of  the  other.  In  connecting  the  meters  care 
must  be  taken  to  see  that  they  run  in  the  proper  direc- 
t.on  to  make  the  sum  of  the  registrations  the  total  energy 
nf  the  circuit.  Having  connected  the  meters  temporarily, 
note    the   direction    in    which    the    meters    run   with    light 
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load  on  the  circuit.  If  they  are  both  running  forwards 
increase  tl  e  load  on  the  circuit  considerably.  If  now 
both  meters  are  still  running  forward  and  have  increased 
their  speed  the  connection  is  correct,  while  if  one  meter 
conti,.ues  to  run  forward  at  increased  speed  while  the 
other  has  slowed  down  or  reversed,  it  indicates  that  the 
meter  whose  rate  decreased  is  connected  backwards  and 
should   be   reversed. 

In  testing  motors,  especially  those  of  large  size,  con- 
siderable care  must  be  exercised  in  order  to  make  the 
results  of  the  test  show  accurately  the  amount  of  power 
used.  As  the  load  is  usually  somewhat  variable,  it  is 
almost  impossible  to  read  ordinary  indicating  instruments 
with  any  degree  of  accuracy.  Errors  of  five  and  ten  per 
cent,  are  common  even  when  observers  are  experienced, 
and  as  a  result  tests  made  in  this  way  are  always  open 
10  doubt.  To  ovrrconv  this  difticillty  as  far  as  poss-ble 
integrating  meters  are  now  largely  used  to  determine  the 
energy  delivered  to  motors  of  this  type.  The  meter  being 
connected  into  the  circtiit  in  the  same  manner  as  an 
indicating  wattmeter,  the  speed  of  the  moving  disc  is 
measured  for  a  period  of  twenty  to  thirty  seconds  and 
from  this  and  the  constant  of  the  meter  the  watts  are 
deduced.  The  integrating  meter  can  be  checked  on  per- 
fectly steady  load  when  convenient  and  the  proper  cor- 
reetiQn  made,     .^s  wattmeters  can  now  be  procured  whose 
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variation  of  rate  on  loads  having  different  power  factors 
is  practically  zero,  this  need  not  introduce  any  appreciable 
error.  Complete  tests  can  be  much  more  satisfactorily 
made  in  this  way  than  by  a  comparison  of  the  voltam- 
peres  with  the  true  watts.  To  determine  the  load  and 
power  factor  of  a  two  phase  motor,  proceed  as  follows: 
Connect  two  wattmeters  in  scries  in  one  phase  of  the 
circuit.  Connect  the  shunt  coil  of  one  across  the  same 
phase  and  the  shunt  coil  of  the  other  across  the  second 
phase.  With  load  on  the  circuit  determine  the  watts 
mdicated  by  each  meter,  calling  the  indication  of  the  meter 
whose  series  coil  is  in  phase  A.  and  whose  -h-.int  is  icross 
A,-X,  and  the  indication  of  the  niLtcr  whose-  series  coil 
IS  in  A  and  shunt  across  B,-Y.  Then  the  enengy  in  phase 
A  is  mdicated  by  X.  and  the  power  factor  of  phase  A  is 
found  as   follows: 

P    F-  ^  u         ,-     Voltage  of  A 

1  ■  r .  _  .  /..,  ,..,     T^,  where    K  =  rr-r -.— 

V  oltage  ot  B 


=  Vk'  y»+x' 


For  indications   on   meter,    X   are  proportional   to   voltam- 

peres    multiplied    by   the   cosine    of   the    angle   of   lag.    and 

the    indication    on    wattmeter    Y    is    proportional     to    the 

cosine   of   the  angle   of  lag:   plus   or   minus   go   degrees,   or 

equals  voltamperes   multiplied   by  the   sine  of  the  angle   of 

lag. 

Let  V,  be  voltage  of  phase  A 

Let  \',  be  voltage  of  phase  B 

Let    I,  be  current  of  phase  A 

Let    <f>  be  angle  of  lag 

Then  X  =  \\  I,  cos  (j> 

Then  Y  =  V,  I,  cos  </. 


Then  X  =  K  V,  I,  cos  . 
Then  Y  =  V2  I,  sin  (p 
X  _  K  cos  0 


The 


sin  (p 
cos  ,  (j 


I  -  cos 


Then  cos.  0  - 


KaY.  +  X, 
X 


Then  cos  0=  ~i^^ 

In  case  the  system  is  balanced. 
K  =  I 

X 

cos  <6=  Power  Factor  =    ,  : 

VY'+X' 

As  in  most  cases  it  is  much  more  accurate  to  measure 
seconds  per  revolution  than  revolutions  per  second,  and 
as  a  rule  the  two  meters  used  are  of  the  same  capacity 
and  have  the  same  constant,  it  is  sufficient  to  compare 
the  seconds  per  revolution  instead  of  the  watts,  and  as 
seconds  per  revolution  is  the  reciprocal  of  revolutions  per 
second  the  formula  will  have  to  be  changed.  Instead  of 
writing 

X  Y 


COS0  = 


Vk^^-'+x^ 


we  substitute  cos  0  = 


V  K  Y-  ^  X 


or  for  Balaic 


in  which  X  and  Y  are  seconds  per  revolution  of  the 
meters  respectively  whose  watt  readings  were  X  and  Y. 
As  an  example  of  the  accuracy  with  which  tests  can 
be  made  by  this  method  when  compared  with  the  older 
volt  ampere  method,  I  would  draw  your  attention  to  the 
results  given  in  Fig.  4.  You  will  note  that  the  power 
factor  as  determined  by  integrating  wattmeter  varied  only 
among  the  five  readings  by  one  half  of  one  per  cent., 
while  the  power  factor  from  the  voltamperes  and  watts 
by  Weston  wattmeter  varied  2.7  per  cent.  I  might  add 
that  the  watts  from  indicated  wattmeter  is  the  average 
of  readings  of  two  Weston  wattmeters  which  agreed  with 
each  other  and  were  read  by  two  observers.  The  change 
in  the  power  factor  introduced  by  altering  the  exciting 
current  of  a  synchronous  motor  was  instantly  detected  by 
this  means  while  the  voltampere  method  failed  to  show  it. 
When  the  conditions  were  made  the  same  as  at  first  the 
power  factor  dropped  back  to  within  one-tenth  of  one 
per  cent,  of  the  average  of  the  first  five  readings.  The 
application  of  this  method  has  eliminated  practically  all 
the  uncertainty  that  used  to  attend  the  testing  of  syn- 
chronous motors  and  it  has  been  shown  that  many  cases 
of  abnormally  high  or  abnormally  low  power  factor  as 
measured  by  indicating  wattmeter  were  simply  the  result 
of  inaccurate  readings  and  that  when  this  method  was 
substituted  the  results  obtained  were  quite  normal,  and 
tests  made  nnder  different  conditions  and  at  different  times 
could  be  intelligently  compared. 

In  testing  three  phase  motors,  whether  balanced  or  un- 
balanced, providing,  as  is  usually  the  case  that  the  position 
of  the  voltage  of  the  three  phases  is  known,  and  that  the 
curves  are  approximately  »ine  curves,  the  power  factor 


can  be  determined  Hum  the  wattmeter  readings  only 
when   connected   in  the   two   wattmeter  system. 

For-  let  the  first  current  be  I,  and  the  first  voltage  V,  it  is  desired 
to  find  the  lag  (f>  of  the  current  behind  the  voltage. 

Let  v.,  =K  V,  when  K  is  known  constant.  Let  V,  lead  V',  by 
known  angle.  Let  indication  of  wattmeter  with  current  I  and 
voltage  V,  be  W,,  and  indication  of  wa'tmeter  with  current  1 
and  \'oltage   V'  be  W.. 

W 

P  F  =  ^j=cos  4> 

W  =  V  I  cos  <l> 
W,  =  \'   I,  cos  <t> 

Wj  =  V,  I,  cos  {<P  -   3  )=   K  \',  cos  (0  -   5  ) 
If  ratio  of  wattmeter  reading  is  K  : 
W.      K  V,  I,  cos  (0  -  =*  ) 
^^W,  =  V,  I,cos0 

J^ 

-j^  =  cos    = 


-    tan  • 


R 


tan  0  = 

In  a  three-phase  system  using 

/     R  jr' 

tan  0  =  ^  .^  ^.^  -  cot    60°)  =—r- 


voltage  A  B  as  V,  and  A  C  as  V, 


I  60° 


V3     \/3 
10  obtain  the  angle  of  lag  of  til 
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TlMB  OF  OAY 

rent  in  .A  with   respect  to  voltage   half  w; 
This  equation  fcv  balanced  loads  become^ 
W,_cos  (30-  <^) 
\VV     cos  (30+  (f>) 

Tan    0  =  V 't — ■  =  .3 

For  values  of  lag  such  as  are  common,  between  o  and  60 
approximates 
60' 


which 


i  =60°- 


R 


The  variation  of  power  factor,  with  variation  in  the  ratio 
of  these  meter  readings,  is  very  well  shown  graphically  in 
Fig.  5,  which  method  was  originated  by  Mr.   Frankenfield. 
In  this  diagram  the  two  curves 
\\\  and  W2  are  plotted  from  the  equations 
Wi=V,  Ii  cos  (30-0) 
Wo=V,  I,  cos  (30-1-0) 

The  upper  curve  of  ratios  is  plotted  from  the  ratio  of  the 
magnitude  of  the  ordinates  of  the  two  curves  immediately 
below.  To  obtain  the  power  factor,  having  the  two  watt- 
meter readings,  divide  one  of  the  readings  by  the  other, 
in  such  a  way  that  the  ratio  will  be  less  than  i.  Ascertain 
whether  the  angle  of  lag  is  greater  or  less  than  60  degrees, 
which  can  usually  be  determined  by  inspection,  but  if  not 
it  can  be  determined  by  increasing  the  load  on  the  motor, 
when,  if  both  indications  increase,  the  angle  of  lag  is  less 
tlian  6q  degrees,  while  if  one  indication  increases  and  the 


THE  CANADIAN    ELECTRICAL  MEWS 


July,  1 90 1 


other  decreases,  tlie  angle  will  be  greater  than  00  degrees. 
Select  a  point  on  the  vertical  scale  of  tlie  upper  curve, 
corresponding  to  the  ratio  found,  and  from  this  point  draw 
a  liorizontal  line,  intersecting  the  curve,  and  from  this  point 
drop  a  vertical  line  on  the  power  factor  curve  below,  the  point 
on  the  vertical  scale  opposite  will  be  the  power  factor, 
and  the  point  on  the  horizontal  scale  will  be  the 
angle  of  lag  or  lead.  This  method  is  applicable  only  to  bal- 
anced circuits  in  which  the  voltage  and  power  factor  of 
the  phases  are  equal. 

As  an  example  of  what  may  be  accomplished  along  the 
line  of  increased  load  factor  in  a  comparatively  short  time 
if  the  problem  is  consistently  and  earnestly  grappled  with, 
let  me  draw  your  attention  to  the  curves  shown  in  Figs. 
I,  2,  6.  7,  8. 

In  Fig.  No.  I  is  plotted  the  load  curve  of  the  Royal 
Electric  Company's  Station  B,  for  July  30th  and  31st,  1897, 
this  being  consequently  the  light  summer  load.  In  Fig. 
2  is  shown  the  load  for  Dec.  21st  and  22nd  oi  the  same 
year.  .At  this  time  there  were  no  alternating  current 
motors  in  operation,  and  the  load  represented  is  exclus- 
ively lighting.  Under  these  conditions  the  load  factor  was 
54  per  cent,  for  summer  and  43  per  cent  for  winter.  In 
Figs.  6.  7  and  8.  is  shown  the  effect  of  adding  day  load. 
Instead  of  operating  all  day  Under  a  load  about  half  of  the 
iraximum  evening  demand,  we  find  that  the  average  load  in 
Fig.  6  is  actually  21  per  cent,  greater  than  what  should  be  the 
peak.  In  Fig.  7  we  have  a  maximum  power  load.  30  per 
cent,  greater  than  the  lighting  peak,  and  this  is  the 
heaviest  season  for  lighting.  In  Fig.  8  we  have  the 
almost  unhoped  for  condition  of  an  average  load  for  the 
twenty-four  hours  greater  than  the  maximum  lighting 
peak.  In  Fig.  8  we  have  exactly  the  same  power  load  as 
in  Fig.  7.  but  there  is  added  to  it  considerable  lighting 
load,  as  the  day  was  very  dark  and  the  effect  of  the  busi- 
ness lighting  comine  on  about  four  or  five  o'clock  can 
be  clearly  seen.  In  Fig.  6  is  shown  very  clearly  the  effect 
of  the  limited  service  contracts,  as  exactly  at  four  o'clock 
I  he  rower  load  falls  off,  leaving  the  lines  c'ear  for  the 
1  ghting,  which  reaches  a  maximum  about  an  hour  later 
and  then  falls  steadily  off,  till  about  half  past  six,  when 
a  second  ligliting  peak  caused  bv  residence  lighting  occurs. 
This  steadilv  drons  from  about  eight  o'clock  until  at  mid- 
night, all  the  load  with  the  exception  of  the  all-night  ser- 
vice,   is    off   the    lines. 

Within  a  comparatively  few  years  the  possibility  of  a 
lightinsr  station  operating  a  load  actually  heavier  durinsc 
the  light  part  of  the  dav  in  summer  than  during  the  dark 
I'ours  of  the  .iftcrnoon  in  winter  would  have  been  consid- 
ered fo  improbable  that  it  would  have  received  scant  con- 
sideration, but  you  have  before  vou  curves  showing  that 
this  apnarcntly  paradoxical  condition  has  been  reached, 
nnd  I  think  I  niav  safely  sav  that  the  conditions  illustrated 
by  the  curves  before  vou  are  as  interesting  and  remark- 
able,  as    I   believe   thev   rire  unprecedented. 


The  following  are  the  us 
Height  of  Pole. 

25  t"  45  ft- 
CO  to  55  ft. 
60  to  80  ft. 


Notes   on  the  Construction  and  Protection  of  Aerial 

Transmission  and  Distribution  Systems. 

By  K.   B.  Tin>KNro.\.    ,Montui;.\i.. 

In  this  country  the  majority  of  Transmission  and  Distribution 
Systems  are  of  overhead  construction,  and  are  likely  to  remain  so 
for  manv  a  long  day.  As  these  .systems  are  exposed  to  all  kinds 
of  weather  it  is  a  matter  of  great  importance  to  those  who  are 
operating  the  same  that  they  be  constructed  and  protected  in  the 
best  possible  manner.  Aerial  lines  are  constructed  by  placing 
wooden  or  iron  poles  in  the  ground  generally  at  distances  varying 
from  105  to  120  ft.  apart  in  cities,  and  from  go  to  100  ft. 
apart  for  high  voltage  transmission  lines  in  ihe  country. 

For  wooden  poles,  cedar  wood,  owing  to  its  lasting  qualities  is 
generally  used  up  to  lengths  of  50  or  55  ft.;  beyond  this  length 
they  are  hard  to  get  of  suitable  proportions,  the  tops  being  often 
too  small  and  the  butts  too  large,  and  the  price  prohibitive. 
Apart  from  this  cedar  is  also  too  brittle  a  wood  to  use  for  high 
lines.  Spruce  and  pine  poles  are  therefore  used  where  lengths 
over  55  ft.  are  required,  chestnut  and  other  desirable  woods  not 
being  obtainable  in  this  country.  As  it  is  daily  becoming  harder 
to  get  long  poles  it  is  often  necessary  to  resort  to  splicing  poles 
to  get  the  proper  lengths. 

Good  cedar  poles  will  last  for  twenty  years  and  more  without 
showing  any  signs  of  rotting  but  red  pine  poles  will  generally 
rot  at  the  butt  in  cities  in  less  than  ten  years,  and  spruce  poles 
often  show  signs  of  rotting  in  four  or  five  years,  depending* 
very  much,  however,  on  the  nature  of  the  ground  in  which  the 
pole  is  located. 

With  a  view  to  increasing  the  life  of  .spruce  and  pine  poles  it  is 
customary  when  placing  them  to  coat  the  butts  with  a  heavy 
coating  of  tar.  The  length  of  poles  is  governed  by  the  condi- 
tions of  locations.  They  are  usually  from  40  to  65  ft.,  and  to 
clear  high  buildings,  from  75  to  80  ft.  Experience  has  shown 
that  it  is  advisable  to  keep  the  lengths  of  the  poles  as  short  as 
possible,  as  they  are  less  exposed  to  the  weather,  and  it  is  gener- 
ally a  hard  matter  in  Cities  to  guy  them. 

Throughout  residental  and  suburban  districts  and  for  transmis- 
sion lines  through  the  country  the  usual  length  for  poles  is  40 
ft.  The  following  are  some  of  the  essential  features  of  a  pole 
contract: 


Polestobe  of  good,  sound,  well  shaped  line  cedar  wood,  not  less 
than  seven  inches  in  diameter  at  the  small  end. 

Poles  to  be  cut  square  at  both  ends  and  the  bark  stripped  off 
clear  from  the  top  to  within  six  feet  from  the  butt,  and  all  knots 
to  be  neatly  trimmed  off ;  no  pole  will  be  accepted  with  two  curves 
in  it. 

Poles  will  be  inspected  and  branded  at  point  of  shipment,  the 
inspector  h,aving  the  power  to  reject  any  pole  that  he  may  consid- 
er to  be  un.satisfactory. 

Shaving  Poles. — Poles  when  unloaded  at  the  pole  yard  are 
inspected  and  shaved,  the  cost  of  shaving  averaging  about  J^ 
cent  per  foot. 

Setting  Poles. — In  regard  to  the  setting  of  poles  no  regular 
rule  can  be  given  for  the  depth  which  they  should  be  set  in  the 
ground  ;Jusually  it  is  from  5  to  7  ft.,  depending  on  the  height, 
location  and  the  condition  of  the  ground  in  which  they  are 
located. 

d  depths  of  setting  in  good  ground  ; 
Depth  of  Setting. 

5  ft- 

6  ft. 

7  ft. 

In  marshy  or  "  made  "  ground  it  is  often  necessary  to  concrete 
the  butts  of  poles,  using  a  mi.xture  composed  ot  one  part  ot  cement, 
three  parts  of  sand  and  five  parts  of  broken  stone. 

Up  to  a  height  of  45  ft.  poles  are  set  with  pike  poles  pnd  a  dead 
man,  and  over  that  height  with  a  derrick. 

The  number  of  men  being  as  follows  : 

Height  ot  Pole.  No  of  men  required. 

10  ft.  6  with  pike  poles. 

40  ft.  7  with  pike  poles, 

bo  11.  10  with  derrick. 

70  ft.  15  with  derrick. 

80  ft.  15  with  derrick. 

Should  the  poles  be  wet  one  or  two  additional  men  may  be  re 
quired  on  occount  of  the  extra  weight.  The  gains  are  cut  while 
the  pole  is  on  the  ground  and  also  when  used  in  Cities  the  holes 
drilled  for  spikes. 

When  a  pole  is  once  set  the  earth  is  well  tamped  round  the 
butt;  this  is  especially  necessary  in  the  early  Spring  when  the 
frost  is  not  quite  out  of  the  ground,  and  if  not  properly  attended 
to,  the  poles  will  get  out  of  line  in  a  very  short  time. 

Spikes  are  of  square  wrought  iron,  9  in.  x  9-16  in — two  men 
being  able  to  drive  about  500  per  day  of  ten  hours,  once  the  holes 
are  bored. 

Cross  Arms  are  usually  of  red  or  yellow  pine  and  vary  in 
length  for  ordinary  city  service  from  2  ft.  6  in.  fc>r  a  two  pin  arm, 
about  8  ft.  for  a  six  pin  arm,  and  have  a  sectional  area  of 
3/4  X  4  ^in.  for  all  ordinary  work;  tor  transmission  lines  the 
dimensions  will  vary  from  the  above  depending  on  the  nature  of 
the  transmission  service. 

Cross  arms  are  rounded  or  chamfered  on  the  top  side  to  prevent 
water  gathering  and  lag  screwed  to  the  poles  with  7  in.  x  ^in. 
lag  screws.  Some  prefer  to  fasten  the  cross  arm  with  bolts  pas- 
sing through  the  poles,  but  our  experience  has  been  that  it  is 
easier  to  replace  cross  arms  that  have  been  lag  screwed  than 
those  which  have  been  bolted,  as  the  bolts  generallv  rust,  making 
it  necessary  to  use  a  drift  to  drive  them  out. 

Braces. — ."Ml  four  and  six  pin  arms  should  be  braced  with  flat 
iron  braces  not  less  than  i^^  in.  x  ^  x  27  in.,  bolted  to  the  cross 
arm  by  4  in.  x  ;J^  in.  machine  bolts  at  one  end  and  either  lag 
screwed  to  the  pole  with  a  4  in.  x  ^  in.  lag  screw,  or  bolted  to 
the  next  cro.ss  arm  underneath. 

On  important  transmission  lines  with  long  and  heavy  cross  arms, 
where  very  strong  work  is  required,  braces  of  angle-iron  in  one 
piece  are  sometimes  used. 

A  brace  composed  of  one  piece  has  some  distinct  advantages, 
for  instance,  some  time  ago  one  of  the  wires  on  a  high  voltage 
transmission  line  slipped  off  the  insulator  on  to  the  cross  arm, 
and  the  current  to  ground  through  the  pole  burned  the  cross  arm 


Fig..  I 


clean  off  the  pole,  leaving  the  two  outside  ends  of  the  arm  sup- 
ported by  the  brace,  permitting  the  service  to  remain  uninter- 
rupted until  such  time  as  the  line  could  be  conveniently  shut  down. 

Pins  are  fitted  in  holes  drilled  in  the  cross  arms  about  15  in. 
apart  and  22  in.  between  the  centre  two  pins,  and  secured  by  A 
wire  nail  driven  through  the  cross  arm. 

After  considerable  experience  with  oak  pins  they  have  been 
abandoned  in  favour  of  i  '/i  in.  locust  wood  pins,  it  being  found 
that  oak  pins  after  five  or  six  years  were  inclined  to  rot  and  break 
off  at  the  shoulder  when  subjected  to  any  great  strain. 

Where  great  strength  is  required  at  corner  poles  or  for  dead 
ending,  it  is  advisable  to  use  solid  iron  pins. 

On  long  straight  runs  it  is  advisable  to  set  the  cross  arms  in 
such  a  way  that  they  alternately  face  each  other  on  adjacent 
poles  and  are  back  to  back  on  the  next  two  poles  ;  in  this  way^ 
should  a  stretch  be  cut  down  or  a  pole  break,  there  is  less  dangej- 
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of  the  cross  arms  being  wreneheJ  oil' than  il  they  were  all  set  in 
the  one  direction. 

At  all  long  stretches,  corners,  and  for  tleatl  ending,  cross 
arms  should  be  doubled,  with  a  spacing  block  at  either  end  of 
same  and  fastened  at  the  ends  hv  bolts  run  through  the  spacing 
blocks. 

Insulators. — For  regular  lino  voltages  of  joooto  jooovolts,  the 
ordinary  deep  grooved,  double  petticoat  glass  insulators  are  used; 
for  higher  voltages  it  is  necessary  to  use  specially  prepared  triple 
petticoat  insulators  of  porcelain  or  a  combination  of  porcelain  and 
glass,  so  proportioned  as  to  give  the  greatest  distance  between 
the  point  of  support  of  the  wire  and  contact  with  the  pin  and  at 
the  same  time  permitting  of  a  miniinuni  amount  of  surface  leakage. 

These  insulators  are  ordinarily  subjected  to  a  break  down 
test  before  being  placed,  in  order  to  locate  defects. 

Wire.  —  For  all  ordinary  line  work  soft  drawn  copper  wire  is 
preferable  to  hard  drawn,  the  disadvantages,  in  using  it  due  to 
increase  of  sag  being  more  than  offset  by  the  difficulties  in 
handling  hard  drawn  wire  and  the  possibilities  ot  damaging 
same  when  it  is  being  erected. 

As  yet  aluminum  has  not  come  Into  gener^il  use  for  overhead 
construction  owing  to  the  difficulty  ot  making  proper  joints  and 
the  greater  size  of  the  conductor  necess,'ir\'  to  get  the  equivalent 
conductively  of  copper. 

It  is  customary  on  city  lines  to  use  wire  insulated  with  a  tlouble 
braid  of  cotton  thoroughly  saturated  with  an  insulating  com- 
pound. 

Rubber  co\"ered  wires  for  line  work  are  of  no  use  as  the  in- 
sulation will  deteriorate  in  a  comparatively  short  time,  when  ex- 
posed to  all  kinds  of  weather,  rendering  it  worse  than  useless. 

TiElNG. — The  line  wire  is  secured  to  an  insulator  at  each 
cross  arm,  being  laid  in  the  groove  of  the  insulator  and  tied 
with  a  short  length  of  wire  about  one  or  two  guages  smaller  than 
the  line  wire. 

Jointing. — The  ordinary  twist  joint  is  used  except  on  very 
heavy  wires  of  No.  000  guage  and  over,  when  it  is  better  to  use 
a  lap  joint  as  it  runs  over  the  cross  arms  easier  when  the  wire  is 
being  strung. 

Dead  Ending. — Lines  are  generally  dead  en  ed,  on  double 
cross  arms,  the  wire  being  twisted  round  the  insulators  atul  then 
back  on  itself,  and  the  tie  wires  soldered  to  the  line  wire  on  the 
last  two  or  three  poles.     (Fig.  i. ) 

For  high  voltage  lines,  a  dead  ending  arrangement,  consisting 
of  a  series  of  globe  strain  insulators   vs  sometimes    usetl,    the  line 


being  fastened  to  one  end  of  a  string  of  strain  insulators,  the 
other  end  of  which  is  bolted  through  the  cross-arm  as  shown  in 
Fig.  2. 

This  system  of  dead  ending  is  not  altogether  satisfactorv  as 
the  insulation  of  the  strain  insulators  deteriorates  and  breaks 
down. 

Fig.  3  shows  another  method  for  dead  ending  high  voltage 
lines,  which  has  proved  to  be  very  satisfactory,  although  more 
expensive  than  that  shown  in  Fig.  i. 

With  this  arrangement  the  wire  is  tied  round  two  insulators, 
supported  on  a  special  iron  bracket  which  is  bolted  through  the 
cross-arm,  the  centre  of  the  wire  being  in  line  with  the  shank  of 
the  bracket. 

Stringing  Wire. — Wire  when  strung  is  subjected  to  mecnan- 
ical  strains  due  to  weight,  tension,  variations  in  temperature  and 
additional  weight  in  winter  due  to  ice,  and  when  stringing  wire 
i  n  our  Canadian  climate,  special  allowance  must  be  made  for 
variations  in  temperature. 

Dynamometers  are  not  ordinarily  used  to  determine  the 
tension  of  the  wire  strung,  but  experience  has  shown  what  sags 
to  allow  between  poles  for  different  sizes  of  wire. 

The  deflection  of  a  wire  supported  between  two  points  is  given 
by  the  formula  ; 

d  =  L=J\y 

~s"t 

Where  d  =  Vertical  deflection  at  middle  of  span. 
L  =  Length  of  span. 
W  =  Weight  of  wire  in  lbs.  per  ft. 
T  =  iVIaximum  tension  of  wire  in  lbs. 
The  length  of  a  wire  in  a  span  is  given  by  the  formula  : — 
L  +  Sd" 

Where  L,  =  length  of  wire  and  L  =  length  of  span 
"■■d=/7L    (L,-L) 


SlKEsSHS.  Pole  lines  are  subjected  to  various  stresses  which 
have  all  to  be  provided  for. 

These  stresses  are  firstly,  those  due  to  the  weight  of  the  con- 
ductors and  fixtures  on  pole,  or  the  weight  of  ice  on  the  con- 
ductors together  with  their  weight  tending  to  crush  the  pole,  and 
secondly,  those  due  to  the  lateral  pressure  of  the  wind  on  the 
pole  and  conductors,  tending  to  break  the  pole  by  bending  ;  the 
action  of  the  wind  also  has  the  tendencv  to  break  the  pole  near 
the  ground  due  to  vibration. 

The  danger  due  to  crushing  is  not  very  great  as  there  is  al- 
ways a  very  large  factor  of  safety. 

On  one  of  the  heaviest  pole  lines  in  Montreal  the  factor  of 
sately  for  crushing  under  ordinary  conditions  is  .about  400.  Once 
dur'ing  the  winter,  after  a  very  hea\y  slei-t  storm,  this  factor 
was  reduced  to  about  240,  owing  to  the  extra  weight  of  ice  on 
the  wires. 

The  stresses,  lunvcver,  which  are  most  to  be  teart'tl,  .'lie  tlmse 
caused  by  wind. 

The  same  pole  line  mentioned  was  bUuvn  down  in  November 
last  during  a  hurricane,  about  eighteen  70  ft.  poles  being  broken. 

McGill  Observatory  reports  gave  the  velocity  of  the  wind  at 
7s  miles  per  hour  which  is  equivalent  to  a  pressure  of  25  lbs.  per 
sq.  ft.  This  represented  a  total  pressure  on  each  stretch  of  this 
particular  line,  of  3,750  lbs.,  and  there  is  no  doubt  if  this  had 
been  apjilied  as  a  constant  pressure,  that  the  poles  and  guys 
would  have  withstood  same.      However,     the    combination  of  the 


L,= 
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Dead-  £NDiN&  lines 

wind  and  the  swinging  of  the  wires  evidently  produced    a    strain 
in  excesB  of  the  strength  of  the  poles  and  guys. 

Guying. — All  lines  require  lateral  support  in  the  shape  of 
braces  or  guys  to  withstand  wind  stresses,  the  poles  themselves 
when  loaded  with  wires  being  unable  to  withstand  same. 

In  the  country,  poles  can  be  side  braced  with  short  wooden 
poles  or  guyed  with  anchor  rods,  but  in  cities  this  is  impossible 
and  guy  wires  have  to  be  used. 

Galvanized  iron  or  stranded  steel  is  used  for  guv  wor-k,  the 
stranded  steel  being  preferable  as  it  is  much  more  flexible  and 
its  weight  length  for  length  considerably  less. 

On  long,  heavy  lines,  poles  in  addition  to  being  side  guyed, 
should  be  guyed  with  crossed  head  guys  every  four  or  five 
stretches  to  prevent  the  line  running  back  or  the  poles  breaking, 
should  any  single  pole  in  the  line  break  or  a  stretch  be  cut  or 
broken  down. 

Where  there  are  several  cross-arms  on  a  pole  the  *'V'"  guy  is 
most  useful,  and  at  points  where  circuits  dead  end  on  one  side 
of  a  cross-arm — "Y"  guys  should  also  be  used  to  prevent  the 
arms  being  twisted  out  of  line. 

The  practice  of  guying  to  trees  and  buildings  should  be  avoid- 
ed in  all  ciises,  for  aside  from  making  poor  anchors  for  guys, 
they  are  subject  to  removal  at  a  minute's  notice  from  the  pro- 
prietor and  the  company  owning  them  is  also  liable  for  damages. 

Lightning  Protection. — The  protection  of  aerial  lines  from 
the  effects  of  lightning  storms,  is  a  matter  which  has  received 
considerable  attention  from  all  central  station  engineers  operat- 
ing overhead  systems. 

With  the  advent  of  high    tension    transmission    hues,    the  diffi- 
culty of  effectively  protecting  saine  has    been    greatly  increased. 
Over-head  systems    may   be    affected    in    the    three    following 
ways  : 

(i)  By  direct  strokes. 

(2)  By  induced  discharges. 

(3)  By  electrostatic  induction. 

Fortunately  for  electric  installations,  direct  strokes  do  not  fre- 
quently occur  for  probably  no  arrester  would  be  of  much  service 
in  preventing  such  a  discharge  from  doing  considerable  damage. 

Induced  discharges  following  a  lightning  flash  and  static 
charges,  due  to  surrounding  atmosphere  being  charged,  are  the 
conditions  ^vhich  have  to  be  specially  provided  against. 

Owing  to  the  high  frequency  of  lightning  discharges  any  in- 
ductance on  the  line  offers  an  erormous  impedence  to  a  discharge, 
which  fact  accounts  for  the  ■  1  1  .?turing  of  transformer  coils,  the 
discharge  taking  the  shortes      i...  most  direct  path  to  groimd. 

Arresters  are  non-inductive  e.  stances  usually  air  gaps,  one 
side  being  connected  to  the  lii.e  and  the  other  to  earth,  the  re- 
sistance of  these  gaps  being  ow  enough  for  the  lightning  to 
choose  same  for  a  path  to  ground  rather  than  through  some  of 
the  apparatus  connected  to  the  lines. 

The  length  of  the  gap  is  governed  by  the  working  voltage  of 
the  line,  the  general  practice  of  the  day  being  to  make  it  as 
small  as  possible  without  the  ordinary  current  jumping  across. 
However,  this  has  the  disadvantage  that  arresters  are  apt  to  be 
too  sensitive  and  cause  trouble  due  to  dust,  cobwebs  and  dirt 
accumulating,  or  the  fusing  over  of  the  spark  g.aps  due  to  re- 
peated discharges,  thereby  causing  a  short  circuit  on  the    line  or 


THE  CANADIAN   ELECTRICAL  NEWS 


July,  1901 


a  heavy  gpround  as  the  dynam  )  current  follows  the  lightning  dis- 
charge across  the  gap. 

A  tightning  arrester,  in  addition  to  affording  a  short  path  to 
ground,  must  also  perform  the  duty  of  an  arc  breaking  circuit 
breaker  to  immediately  interrupt  the  flow  of  the  line  current  to 
ground  and  extinguish  the  arc  which  is  formed. 

Owing  to  the  fact  that  any  inductance  in  the  line  offers  con- 
siderable resistance  to  the  passage  of  a  lightning  discharge, 
choke  coils  are  sometimes  introduced  in  series  with  the  line,  be- 
tween the  arrester  and  the  central  station,  the  combination  of 
arresters  and  choke  coils  forming  a  very  reliable  means  of  pro- 
tecting the  apparatus  in  the  station. 

It  is  not  a  general  practice  to  install  a  choke  coil  in  conjunction 
with  every  arrester  placed  on  the  line,  owing  to  the  high  cost 
which  would  be  involved;  however,  it  is  a  good  scheme  to  place 
such  a  combination  to  protect  any  large  and  expensive  appar- 
atus connected  to  the  circuits. 

These  choke  coils  are  usually  constructed  of  flat  copper  strip 
wound  on  a  non-conducting  core,  the  layers  being  insulated  with 
mica  or  some  other  insulator. 

.Any  self  induction  in  the  way  of  coils  or  turns  in  the  ground 
wire  of  an  arrester  must  be  avoided  and  when  they  are  being 
put  up,  the  linemen  should  be  watched,  as  it  is  a  favorite  trick  to 
take  up  any  slack  in  a  wire  by  making  a  little  coil  ;  any  such 
coils  would  be  nothing  more  or  less  than  choke  coils  which 
would  completely  offsetthe  value  of  the  arrester,  rendering  it 
virtually  useless. 

The  ground  wire  is  a  most  important  feature  in  the  installation 
of  a  lightning  arrester  and  there  is  no  doubt  that  many  failures 
of  arresters  to  protect  lines  are  due  to  poor  ground    connections. 

To  effectively  protect  a  circuit,  arresters  should  be  placed  at 
the  end  of  all  lines  and  at  points  where  they  branch  oft  in 
different  directions  and  they  should  be  inspected  and  cleaned 
from  time  to  time. 


Barb 


glass  insulators  are  run  on  each  pole  line  as  shown  in  Fig.  4, 
two  lines  being  run  on  the  ends  of  the  top  cross-arm  about 
fifteen  inches  from  the  line  wire  and  the  third  on  a  pin  on  top  of 
the  pole. 

The  barb  wire  is  composed  of  two  twisted  Xo.  12  B.W.G. 
galvanized  iron  wires  with  one  four  point  barb  every  five  inches, 
and  is  connected  at  each  pole  by  means  ot  a  soldered  joint  to  the 
ground  wire.  This  ground  wire  is  stapled  down  the  face  of  the 
pole  and  is  twisted  several  times  round  the  butt,  after  running 
through  an  iron  pipe  about  eight  feet  long,  which  projects  above 
the  level  of  the  ground,  preventing  the  wire  from  being  cut  or 
broken,  as  well  as  affording  an  additional  ground. 

The  ground  wire  and  pipe  were  stapled  on  the  pole  when  the 
poles  were  being  erected. 

As  the  poles  on  the  transmission  lines  are  set  ninety  feet  apart 
the  barb  wire  lines  are  grounded  about  fifty-eight  times  per  mile; 
this  frequent  grounding  being  one  of  the  most  important  points 
in  the  protection. 

It  was  the  intention  before  putting  the  lines  into  use,  to  place 
lightning  arresters  in  addition  to  the  barb  wire,  but  as  they  were 
not  available  in  time  the  lines  were  put  into  operation  without 
them. 

Our  experience  with  the  first  series  of  storms  showed  tha*  well 
grounded  barb  wire  was  a  very  effective  protection,  and  the 
lines  were  therefore  operated  under  these  conditions  for  one 
entire  summer. 

Recently  arresters  of  the  air  gap  type  have  been  installed  at 
the  power  house  at  Richelieu  as   additional    trotection. 

During  one  particularly  severe  storm  the  local  distribution 
lines  in  Montreal  and  Chambly,  which  were  not  protected  by 
barb  wire,  were  considerably  affected,  while  no  effects  were 
felt  on  the  transmission  lines  at  all,  although  trees  were  struck  in 
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Despite  the  many  devices  used  on  the  various  types  ot  ar- 
resters to  extinguish  the  arc  formed,  the  line  cui'rent  is  occasion- 
ally not  broken,  thereby  causing  a  short  circuit  or  dead  ground. 
To  avoid  this  fuses  are  sometimes  placed  on  the  ground  wire  of 
single  pole  arresters  and  in  both  leads  of  double  pole  arresters  ; 
this  however  makes  it  specially  necessary  that  an  inspection  be 
made  after  every  storm  so  that  should  any  fuse  be  blown  it  can  be 
replaced  before  the  next  storm. 

B.^RB  Wire. — Owing  to  the  somewhat  uncertain  action  on 
lightning  arresters  barb  wire  has  been  used  on  transmission 
lines  as  a  protection  against  lightning,  and  the  results  obtained 
have  clearly  demonstrated  that  it  is  a  most  satisfactory  means 
of  prc>tection. 

Barb  wire  is  usually  strung  on  pins  on  top  of  the  poles  and  also 
at  the  ends  of  top  cross-arm.  In  some  places  a  special  two  pin 
cross-arm  has  been  used  above  the  line  wires,  to  carry  the  barb 
wires,  and  in  other  places  a  single  line  of  barb  wire  is  strung  on 
top  of  the  pole. 

Experience  has  shown  that  it  is  advisable  to  fasten  the  barb 
wire  to  glass  insulators  on  pins  rather  than  to  staple  it  to  the 
pole  owing  to  the  superior  mechanical  support,  the  insulator  of 
course  not  being  used  for  insulating  purposes. 

Some  engineers  consider  that  the  trouble  caused  by  using 
barb  wire  offsets  its  value  as  a  protective  device  ;  and  for  that 
reason  its  use  has  been  abandoned  in  one  or  two  instances.  ' 
A  description  of  the  methods  adopted  to  protect  the  Chambly 
12,000  volt  transmission  lines  from  lightning  may  be  of  interest 
as  the  results  obtained  on  the  two  lines  have  been  eminently 
satisfactory. 

Two  duplicate  lines  are  run  from  Chambly  to  Montreal,  the 
total  distance  being  about  17  miles  for  each  line,  of  which  14^ 
miles  are  aerial  and  2;^  miles  underground  cables.  The  under- 
ground cable  is  divided  up  in  three  sections,  the  first  section 
being  about  a  mile  and  a  half  from  the  power  house,  the  second 
about  fifteen  miles  from  the  power  house,  and  the  third  at  the 
Montreal  end. 

The  country  through  which  the  lines  pass  is  very  flat  and 
marshy  towards  the  Montreal  end.     Three  lines  of  barb   wire  on 


its  immediate  neighborhood. 

It  was  at  first  thought  that  the  barb  wire  would  rust  and  break 
down  very  quickly,  but  after  two  years  operation  an  inspection 
shows  that  it  is  in  a  very  good  condition,  and  as  yet  there  has 
never  been  a  single  case  of  it  breaking. 


SOQAL  FEATURES, 

The  social  features  announced  on  the  programme  were  all 
carried  out  on  time,  and  afforded  much  instruction  as  well  as  en- 
joyment to  the  visitors.  The  showers  of  rain  which  fell  at  inter- 
vals during  the  convention,  came  so  opportunely  as  not  to  inter- 
fere with  the  carrying  out  of  the  programme. 

At  the  close  of  the  business  proceedings  on  the  first  day,  a 
carriage  drive  was  provided  by  the  citizens,  enabling  the  visitors 
to  view  to  advantage  the  many  features  of  interest  in  and  about 
the  city.  In  the  evening  by  the  courtesy  of  the  Ottawa  Electric 
Co.,  a  visit  was  made  to  Brittania-on-the-Bay,  a  delightful  sum. 
mer  resort  about  eight  miles  distant  from  the  city,  where  music 
was  provided  by  the  local  Regimental  Band. 

At  noon  on  Thursday  a  group  photograph  of  the  members  was 
taken  on  the  steps  of  the  Parliament  Buildings.  At  the  close  of 
the  afternoon  business  session,  the  Ottawa  Fire  Brigade  gave  an 
interesting  exhibition  of  their  modern  fire-fighting  appliances, 
and  the  promptitude  and  skill  of  the  firemen  in  the  use  of  the  same. 
At  9  p.m.  upwarps  of  one  hundred  members  and  invited 
guests  of  the  Association  assembled  in  the  dining  hall  of  the 
Russell  House,  to  participate  in  the  .\nnual  Association  Banquet. 
The  function,  which  was  presided  over  by  the  President,  Mr.  A. 
A.  Dion,  was  a  most  successful  and  enjoyable  one.  The  toast 
list    was   as   follows  :— "  The    King,"     to    which    the     company 
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heartily  responded  by  singing  the  National  Anthem;  "Our 
Guests,"  responded  to  by  His  Worship,  Mayor  Morris,  and  Mr. 
Warren  V.  Soper  ;  "Kindred  Associations,"  to  whicli  Mr.  Fred. 
Nicholls  responded  on  behalf  of  the  National  Electric  Light 
Association  ;  Mr.  Thos.  Ahearn,  for  the  American  Institute  of 
Electrical  Engineers,  and  Col.  Anderson  for  the  Canadian  Society 
of  Civil  Engineers  ;  "  The  Press  '  and  "  The  Ladies."  A  choice 
programme  of  instrumental  music  was  rendered  during  the 
evening  by  the  Orchestra  of  the  Governor  General's  Foot 
Guards,  and  some  capital  songs  were  sung  by  Messrs.  Frank 
Buels,  J.  E.  Miller,  and  Chas.  Watt. 

On  Friday  afternoon,  after  the  close  of  the  last  business  session 
of  the  convention,  visits  were  made  to  the  power  houses  and  other 
points  of  interest  at  the  Chaudiere,  and  afterwards  by  courtesy 
of  the  Hull  Electric  Co.  to  Queen's  Park,  .-^ylmer,  and  to  the 
powerhouses  of  the  Hull  Electric  Co.,  and  the  Capital  Power 
Co.  at  Deschenes  Rapids.  WhMe  at  Aylmer  a  cordial  vote  of 
thanks  to  the  Local  Committee  for  their  untiring  and  successful 
efforts  to  insure  a  pleasant  time  to  the  visitors  was  passed  on 
motion  by  Mr.  E.  D.  McCormack. 

CONVENTION  NOTES. 

"You're  no  better  than  nobody  else"  was  the  retort  flung  back 
by  a  French  Canadian  hack-driver  at  a  confrere  who  objected  to 
.  to  being  "backed  into  "  by  the  man  in  front,  during  the  carriage 
drive.  To  an  enquiry  as  to  where  he  was  going,  the  same 
individual  replied,  "'.I  can't  help  it  ;  I  hev  to  follow  the  fellow 
behin  ;  don'  I  ?  " 

The  tendency  to  substitute  very  large  for  small  imits  is  well  ex- 
emplified in  the  new  generating  stations  at  Ottawa  and  Deschene. 
The  simplicity  of  these  stations  is  in  striking  contrast  to  the 
complexity  of  those  of  an  earlier  period. 

The  visitor  is  impressed  with  the  fact  that  current  is  being 
cheaply  produced  in  Ottawa  by  seeing  electric  lights  burning  in 
shop  windows  at  almost  all  hours.  The  flat  rate  consumer 
evidently  believes  in  getting  his  money's  worth. 

One  of  the  beautiful  sights  was  the  glowing  line  of  incandescent 
lamps  which  light  the  tracks  of  the  Ottawa  Street  Railway 
Company's  line  to  Brittania  on  the  Bay  a  beautiful  pleasure 
resort  which  the  Company  has  established  eight  miles  distant 
from  the  city.  Every  other  pole  on  this  line  carries  an 
incandescent  lamp.  The  delegates  were  carried  over  the 
line  at  the  speed  of  a  mile  in  two  minutes. 

Mr.  J.  A.  Burns,  of  Montreal,  had  his  pockets  filled  with 
steel  paper  knives  with  bone  handles  on  which  was  displayed 
the  name  of  Munderloh  &  Co.,  Montreal,  dealers  in  electrical 
supplies.     There  was  a  large  demand  for  this  useful    souvenir. 

Mr.  E.  E.  Carry  on  behalf  of  Messrs  R.  E.  T.  Pringle,  present- 
ed the  delegates  with  a  useful  souvenir  in  the  form  of  a  pocket 
measuring  tape  the  case  of  which  bore  the  name  and  address  of 
the  donors. 

Mr.  Frederic  Nichols,  has  forwarded  a  cheque  for  $20  to  the 
chief  of  the  Ottawa  fire  department  in  token  of  his  appreciation 
of  the  creditable  exhibition  afforded  the  visitors  of  the  efficiency 
of  the  brigade. 

Mr.  Geo.  Sadler,  of  Lindsay,  was  one  of  the  vprterans  of  the 
convention,  and  appeared  to  thoroughly  enjoy  himself. 


MR.  P.  G.  GOSSLER. 

Mr.  Gossler,  the  newly  elected  President  of  the  Can- 
adian Electrical  Association,  was  born  in  August  1870, 
at  Lancaster,  in  Columbia  County,  Pennsylvania.  In 
1890,  when  not  quite  twenty  years  of  age,  he  graduated 
from  the  Pennsylvania  State  University  as  Mechanical 
and  Electrical  Engineer. 

After  a  short  service  with  the  Chester  Foundry  and 
Machine  Co.,  of  Chester,  Pennsylvania,  and  with  the 
Edison  Electrical  Company,  at  their  New  York  Office, 
he  joined,  in  April,  1891,  the  staff  of  the  United  Electric 
Light  &  Power  Company,  operating  several  lighting 
stations  in  New  York  City,  and  remained  with  that 
company  as  Electrical  Engineer,  until  about  May,  1895, 
when  he  came  to  Moutreal  to    take    the  position  which 


he  now  holds  of  General  Superintendent  and  Electrical 
when  he  came  to  Montreal  to  take  the  position  which 
he  now  holds  of  General  Superintendent  and  Electrical 
Engineer  of  the  Royal  Electric  Company. 

His  experience  with  these  two  companies  has  been 
very  varied  and  extensive.  While  connected  with  the 
United  Electric  Light  &  Power  Company,  of  New  York 
City,  he  designed  and  constructed  the  extensive  dis- 
tributing switchboards  for  handling  the  large  business 
in  incandescent  lighting,  and  was  also  actively  connected 
with  and  engaged  in  the  placing  of  the  underground 
cable  system  of  that  company,  covering  the  city  up  to 
125th  street. 

His  work  with  The  Royal  Electric  Company  has,  as 
is  well  known,  been  of  the   most    extensive  and    varied 


character,  including  the  re-arrangement  of  all  the  dis- 
tributing circuits,  the  re-construction  of  the  generating- 
plant,  and  the  extension  of  its  system  from  a  ser\'ice  of 
less  than  50,000  lights  to  upwards  of  11 5,000  lights  and 
some  10,000  horse-power  for  motor  service,  together 
with  the  extensive  system  of  street  lighting  service.  He 
is  also  very  actively  engaged  in  and  has  supervision  of 
the  works  at  Chambly,  and  their  operation  at  the  power 
house  and  in  Montreal  is  entirely  under  his  direction. 

He  has  kept  himself  fully  in  the  forefront  of  practical 
electrical  work  as  applied  to  lighting  and  p>ovver  ser- 
vice. He  is  a  member  of  the  American  Institute  of 
Electrical  Engineers,  and  is  recognized  as  an  authority 
in  electrical  as  well  as  mechanical    and  hydraulic  work. 

Immediately  on  his  arrival  in  Canada  Mr.  Gossler 
connected  himself  with  and  took  an  active  interest  in  the 
Canadian  Electrical  Association.  His  abilities  were  at 
once  recognized,  and  he  was  appointed  a  member  of 
the  Executive  and  other  important  Committees.  la 
appreciation  of  his  valuable  services,  he  was  elected 
first  vice-president  and  at  the  recent  convention  ia 
Ottawa,  was  accorded  the  highest  position  in  the  gift 
of  the  Association.  There  exists  the  utmost  confidence: 
that  during  his  term  of  office,  as  president,  he  will! 
adorn  the  position,  and  promote  in  the  highest  pos- 
sible degree  the  iiiterests  of  the  Association. 
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ACCIDENTS  TO  RESERVOIR  DAMS. 
B\  C.  Baillarge,  Mem.  Am.  Soc.  C.  E. 
The  late  washout  at  the  reservoir  dam  at  Middlefield, 
Mass.,  and  that  at  Chicoutimi,  Que.,  can  only  avail  as 
lessons  in  "The  Instructivcness  of  failure"  when  the  way 
in  which  they  occurred  can  be  made  known  to  the  pro- 
fession. 

True,  it  has  been  shown  that  in  the  Middlefield  case, 
where  tlie  dam  was  but  20  feet  high,  and  ihe  level  of  the 
spill-way  15  feet,  the  gates  over  the  spill-way  could  i  ot 
be  opened  due  to  their  faulty  construction  and  that  the 
water  rose  till  it  poured  over  the  dam  :ind  caused  its  de- 
struction ;  but  how  the  erosion  could  have  caused  the 
■wreck  is  not  explained,  in  view  of  the  fact  that  between 
the  outer  walls  of  the  dam  which  was  30  feet  in  breadth 
and  abundantly  heavy  and  strong  to  resist  any  pushing  or 
forcing  of  the  dam  forvvard  as  at  Boazey  in  France,  Austin 
in  the  United  States  and  elsew^here,  there  were  two  in- 
termediate bulk  heads  or  walls  of  2-inch  matched  sheet 
piling  on   boarding. 

No  gradual  erosion  from  the  top  downwards  could  there- 
fore have  occurred  on  account  ot  these  intervening  water 
tight  partitions.  The  only  way  then  of  explaining 
the  washout  through  and  through  the  dam,  is  this  :  the 
overflowing  water,  first  wore  away  the  outer,  lower  or 
dovffn  stream  of  the  three  vertical  sections  of  earth  work 
into  wfhich  the  dam  was  divided  by  the  bulk  heads,  taking 
^th  it  the  rubble  work  of  the  revetment  \wall,  the  com- 
ponent stones  from  which  were  found  as  far  a?  500  feet 
down  the  river. 

When  this  outer  or  lower  portion  of  the  dam  had  crumb- 
led away,  the  lower  of  the  two  bulk  heads  followed  suit. 
after  which  the  over-pour  of  water  immediately  attacked 
and  scoured  away  the  middle  section  of  the  earth  work, 
followed  by  the  overthrow  of  the  upper  nr  inner  bulk 
head,  and  this  by  the  immediate  cutting  through  and 
down,  by  erosion,  of  the  inner  or  up-stream  section  of 
the  earth  filling  with  its  protective  wall  of  drv  rubble. 

Where  a  portion  of  the  clay  filling  was  resistent  enough 
to  hold  its  ovm  against  the  scour,  up  to  a  certain  height 
from  bottom  level  of  reservoir,  the  portions  of  ihe  bulk 
heads  above  that  level,  were  of  course  broken  off  at  level 
of  top  of  remaining  clay  by  the  <liroct  pressure  of  the 
water  behind  them 

The  Middlefield  mishap  is  thcroforc  a  case  not  of  the 
bursting  of  a  dam,  not  of  a  bodily  pushing  awav  of  the 
dam  as  at  Austin,  but  one  where  the  dam  failed,  as  do 
the  levees  along  the  Mississippi,  by  erosion  of  tiie  water 
from  above  downwards. 

We  shall  now  see  that  the  accident  at  Chicoutimi  is  a 
case  of  erosion  from  below  upwards.  The  dam  across  tlic 
Chicoutimi,  which  is  one  of  the  out-flows  or  discharges 
from  Lake  Kinogami  and  its  smaller  companion  as  ox- 
pressed  by  the  diminutive  "Schish"  Kenogamischish,  is 
about  a  mile  from  the  city  or  town  of  Chicoutimi,  the 
Metropolis   of   the  Sagucnay  District. 

The  dam  is  built  at  right  angles  across  the  stream,  a 
powerful  one  emptying  into  the  Saguenay  river.  It  is  a 
wooden  structure  of  crib  work  with  a  base  up  stream  of 
about  3  to  I,  planked  over  with  a  water  tight  flooring 
and  relying  for  its  stability  on  being  kept  down  and  in 
situ  by  the  very  weight  of  water  above  it,  some  20  feet 
higher  than  on  the  down  side,  and  though,  the  higher  the 
^vater  within  the  reservoir  the  greater  the  thrust  outward 
or  downward,  the  greater  also  the  weight  upon  the  dam 
and  its  adherence  to  the  bottom  on  which  it  rests  and  ■as 
probably  bolted  to. 

Above  the  dam  proper  is  a  superstructure  some  10  feet 
ctr  more  in  height  answering  as  a  bridge  or  roadway  be- 
■1-ween  the  opposite  sides  of  the  river  and  to  the  upper  or 
mp  stream  side  of  this  superstructure  are  adapted  a  series  oi 
•some  20  gates  or  more,  but  which  as  at  Middlefield,  must 
have  been  inoperative  due  to  their  great  size  under  a  head 
of  some  10  feet  of  water  against  them  :  for  the  water  on 
ilic  occasion  of  the  accident  about  to  be  related  rose  to  10 
feet  above  its  normal  freshet  level  and  evidenely  pressed 
liard  against  the  dam  superstructure  which  is  entirely  too 
siarrow,   it  being  but  12  feet  wide  instead  of  20  which    it 


should  have  been  ;  and  to  proof,  it  is  now  bulged  down 
stream,  wriggled  and  out  of  plumb  as  well  as  out  of  line. 
Now  while  this  dam  of  some  hundreds  of  feet  in  extent 
across  the  river  was  solidly  abutted  against  the  river's 
high  and  rocky  bank  at  one  or  its  eastward  end  ;  the 
western  end  of  it  rested  on  or  a  few  feet  into  the  face  of 
a  bank  of  quite  a  different  nature  on  the  opposite  side  ; 
where  not  only  does  the  rock  rise  to  or  crop  out  at  level 
o  f  bed  of  river  ;  but  the  material  above  it  and  for  a 
height  of  some  50  to  60  feet  is  nothing  but  the  most  ir- 
resisting  soft  clayey  sand  and  vegetable  mold. 

Had  the  precaution,  an  expensive  one  of  course,  been  re- 
sorted to,  as  was  done  at  Grand  Mere  on  the  St.  Maurice, 
in  an  absolutelv  similar  case,  of  rip-rapping  the  face  of 
the  cliff  from  the  dam  to  some  distance  up  stream  or  of 
a  wooden  revetment  against  wash  and  scour  of  river, 
the  accident  likely  might  not  have  happened.  It  would 
certainly  not  hace  occurred  had  this  cliff  revetment  been 
made  water  tight  to  a  certain  height,  even  though  it 
should  have  cost  an  extra  j20,ooo  or  more  to  do  so  along 
a  stretch  of  200  to  300  feet. 

What  happened  is  this  :  the  water  having  on  the  occa- 
sion risen  to  30  feet,  a  pressure  of  13  pounds  to  the 
square  inch  or  close  upon  2,000  lbs.  to  the  foot,  a  great 
tendency  to  filtration  through  the  bottom  of  the  bank 
( where  the  strain  was  irresistible  by  material  of  the  light 
and  loose  structure  alluded  to)  was  brought  about,  and 
a  leakage  through  and  around  the  western  end  of  the  dam 
was  seen  to  occur.  Under  such  pressure  and  through 
such  friable  material  it  may  easily  be  imagined  how? 
quickly  the  scour  did  its  work,  increasing  in  a  few  hours 
the  water  way  through  the  bottom  of  the  bank  to  the  di- 
mensions of  a  sewer  and  then  enlarging  sidewards  and 
from  below  upwards,  to  the  vastness  of  a  tunnel,  -rohen 
of  course  the  roof  or  over-lying  earth  caved  in— the  out 
rushing  -water  in  the  mean  time  wearing  away  the  side 
hill  from  below  and  causing  the  cliff  to  go  piece  by  piece 
almost  vertically  in  slices  from  4  to  6  feet  thick  at  a 
time,  till  the  gap  up  stream  from  the  dam  reached  to  a 
distance  of  some  200  feet,  while  in  the  direction  of  the 
length  or  axis  of  the  dam  prolonged,  the  hill  was  cut  in- 
to by  not  less  than  300  feet  and  the  scour  down  stream 
or  below  the  dam  wore  away  the  bank  of  the  river  to  a 
distance  of  more  than  700  feet. 

The  quantity  of  material  carried  away — the  cliff  as  al- 
readv  stated  being  some  60  feet  high — is  not  less  than  300,- 
(100  cubic  yards  discoloring  the  water  of  the  Saguenay  for 
miles  below  the  town  and  rendering  it  for  the  time  bein;.' 
unfit  to  drink. 

The  dam  will  of  course  now  have  to  be  extended  by 
some  300  feet  or  more  to  the  opposite  bank  or  to  the  pres- 
ent site  thereof,  while  a  temporarv  dam  will  have  to  be 
built  to  confine  the  \vater  to  passing  over  the  present  dam 
til!  the  extension  is  put  in  ;  but  the  whole  structure  should 
be  widened  out  down  stream  by  say  20  feet,  to  support  a 
bridge  and  gate  superstructure  of  some  25  to  30  feet  in 
breadth  and  capable  of  holding  its  own  airainst  anv  subse.. 
quent  ri.se  of  like  magnitude  in  the  river  ;  and  this  should 
be  done  at  any  cost  and  in  the  company's  own  inter- 
ests ;  for  as  the  area  of  the  reservoir  or  breadth  of  water 
upheld  will  hereafter  be  of  so  much  greater  an  extent 
westward,  a  second  accident  of  the  kind  might  sweep 
down  upon  the  city  and  destroy  thousands  of  dollars 
worth  of  property,  with  prol  ably  or  at  any  rate  possiblv 
loss  of  life  for  which  the  company  might  be  held  respon- 
sible— and  a  stitch  in  time  saves  nine. 

I  would  also  say  here  in  relation  to  the  ne-w  concrete 
dam  at  the  Chaudiere — it  was  quite  a  question  this  spring 
whether  it  \vouId  not  give  under  the  immense  ice  pressure 
against  its  almost  vertical  inner  or  upper  face,  and  my 
surmises  of  last  fall  when  writing  on  the  .subject  liave  now 
liecome  a  certainty,  and  to  the  effect  that  inward  of  this 
concrete  ram.part  should  be  made  an  inclined  apron  of 
crib-work  of  two  or  three  feet  of  base  to  one  of  height 
boarded  over  with  deals  or  plank  laid  parallel  to  the  flow 
of  water,  and  such  that  any  future  tendency  of  an  ice  jam 
against  the  dam  will  be  done  away  with  by  the  certaint\ 
that  the  swell  of  the  ice  forward  or  down  stream  will 
shove  it  up  the  incline  and  topple  it  over  the  dam  in  a 
way  to  do  no  damage  to  the  permanent  structure. 
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PROGRESS  IN  ELECTRIC  LAMPS.* 

H\      I'HOF.    ANHKK    HHINIIKL. 

The  object  of  this  paper  is  to  pass  in  review  the 
improvments  realised  up  to  the  present,  and  those  still 
to  be  hoped  for,  in  arc  and  incandescent  lamps. 

Progress  In  Arc  Lamps — .During-  the  past  lo  years 
great  strides  have  been  made  both  as  regards  the 
theory  and  the  contraction  of  arc  lamps.  Our 
theoretical  knowledge  of  the  properties  of  the  arc  has 
greatly  inceased.  The  measurements  of  M.  Violle  have 
shown  that  the  maximum  temperatures  reached  in  the  arc 
3,50o°C.  at  the  positive,  2,7oo°C.  at  the  negative  carbon, 
andalsothat  in  a  closed  space  the  brightness  and  the  tem- 
perature ot  the  crater  are  constant.  Again,  after  adiscus- 
sion, joined  inbymany  authorities,  itseems  now  settled  in 
conformity  with  the  present  author's  conclusions  that 
the  back  E.M.F.  in  the  arc  exists  only  as  arising  from 
the  arc's  resistance,  which  can  be  considerably  modified 
by  the  addition  of  salts  to  the  crater.  Mrs.  Ayrton's 
experiments  have  connected  by  simple  laws  various 
phenomena  of  the  arc  ;  in  particular  they  have  shown 
that  the  energ-y  consumed  is  a  linear  function  for  each 
diameter  of  the  carbon.  That  the  apparent  resistance 
varies  not  only  with  the  diameter  of  the  carbons  and 
the  length  of  the  arc,  but  also  with  nature  of  the  carbons 
and  the  surrounding  gas  has  been  shown  by  various 
experimenters.  Mr.  E.  Wilson,  repeating  an  experiment 
by  M.  Cailletet,  has  shown  that  the  brightness  of  the 
positive  carbon  diminishes  when  the  pressure  is  in- 
creased, and  that  by  the  withdrawal  of  gas  a  carbon 
mist  is  produced.  M.  Le  Chatelier  has  attributed  the 
constancy  of  the  temperatureof  the  crater  to  the  presence 
of  fusing  carbon  there.  In  addition,  the  author's 
experiments  have  shown  that  in  free  air  the  brilliancy 
of  the  arc  increased  with  the  current,  and  passes  from 
150  candles  per  square  millimetre  for  small  arcs  to  220 
candles  per  square  millimetre  for  powerful  arcs.  Mrs. 
Ayrton,  in  her  reserches  on  the  hissing  of  the  arc, 
discovered  that  the  hissing  is  caused  b^-  the  advent  of 
oxygen  at  the  crater  ;  and  that  the  phenomenon  does 
not  occur  below  certain  current  density,  and  is 
preceded  by  Trotter's  phenomenon  of  the  rotation  of  the  arc 
on  itself. 

As  regards  the  altenating-current  arc  the  author  has 
given  a  detailed  analysis  of  its  periods  of  lighting  and 
extinction,  and  of  its  current  and  voltage  curves  ;  he 
has  shown  the  parts  played  by  the  resistance  and  the 
self-induction  of  the  circuit,  the  conductivity  of  the 
core,  and  the  form  of  the  E.M.F.  curve  of  the  generator. 

The  electric  arc  does  not  conform  to  Ohm's  law,  for 
increase  of  current  produces  widening  of  the  arc,  and 
consequently  a  diminution  of  the  resistance.  This 
leads  to  instability,  which  must  be  guarded  against,  on 
a  constant-potential  supply,  by  the  inclusion  of  a  resist- 
ance in  series.  This  instability  was  studied  by  the 
author  in  i8gi  by  dravn'ing  "characteristic  curves  of 
extinction,"  in  which  the  potential  difference  between 
the  lamp  terminals  was  plotted  for  various  current. 

As  regards  the  mode  of  regulation,  the  differential 
system  seems  now  universally  admitted  to  be  the  best. 
We  may  take  with  the  minimum  voltage  of  30  volts  for 
the  arc  a  potential  dropof  i  '5  voltsin  thesteadyingresist- 
ance  for  alternating  arcs,  and  with  33  volts  a  fall  of  3-5 
volts  to  4  volts  in  the  resistance  for  continous-current 
arcs.     The  use  of  shunt-lamps  presents  some   advan- 

"Abstract  o  a  paper  read  at  the  International  Congress  of  Electririty,  Paris, 


tages  over  the  differential  system  ;  the  lamps  are 
simpler  ;  there  is  no  risk  of  burning  out  by  too  strong 
a  current  ;  and  they  permit  of  easier  regulation  of  the 
current  within  wide  limits. 

The  oscillographic  study  of  the  extinction  of  the  arc 
without  additional  resistance,  shows  it  to  take  place 
slowly,  the  phenomenon  requiring  about  i  losec,  or  even 
more  for  its  completion.  This  indicates  th.it  with 
quick-acting  and  sensitive  mechanism  the  normal  arc 
may  be  uninterruptedly  maintained  with  only  small 
steadying  resistance  in  series.  The  inertia  of  the  mov- 
mg  parts  leads  to  hunting  however,  unless  the  vibra- 
tions set  up  are  rapidly  damped  by  a  dash-pot.  In  the 
best  modern  lamps,  air  dash-pots  are  employed,  and 
the  adjusting  mechanism  has  reached  great  perfection. 
.Arc  lamps  have  numerous  constructional  conditions  to 
satisfy.  They  must  be  able  to  stand  rough  handling 
and  every  weather,  and  must  be  capable  of  easy  and 
quick  replenishment  and  repair.  It  is  noticeable  that 
of  recent  years  there  has  been  a  tendency  to  revert  to 
the  use  of  clockwork  mechanism  on  account  of  its  great 
sensitiveness  and  small  consumption  of  energy.  As 
for  motor  mechanisms,  they  are  rather  complicated 
when  continuous  currents  are  used,  but  with  alternat- 
ing currents  assume  various  elegant  forms  of  the  type 
of  a  metal  disc  embraced  by  electro-magnets  of  suitably 
differing  phases.  With  certain  types  of  mechanism  in 
alternating  current  lamps  the  self-induction  of  the 
regulating  coils  tends  to  reduce  the  sensitiveness. 
This  self-induction  effect  might  be  compensated,  as  M. 
Claude  has  suggest-d,  by  proper  condensors.  The 
self-induction,  however,  tends  also  to  keep  the  imped- 
ance almost  constant,  in  spite  of  variations  ot  the 
resistance  of  the  coils  through  temperature  alterations, 
and  so  gives  the  alternating-current  lamp  some  advan- 
tage over  the  continuous-current  lamp.  In  the  latter 
lamps  ingenious  temperature  compensators  have  been 
adapted,  but  these  unfortunately  leave  uncorrected  the 
variations  of  the  resistance  produced  by  the  shortening 
of  the  carbons.  Improvements  in  mechanism  have 
brought  many  good  double  carbon  lamps  into  use  ; 
among  these  the  Crompton-Pochin,  Brockie-Pell,  and 
Korting  and  Matheson  lamps  may  be  mentioned. 
The  author  has  for  a  long  time  considered  that  these 
lamps  are  very  efficient  as  regards  the  utilisation  of  the 
energy  .supplied.  Besides  this  they  require  little  labor 
and  are  economical  in  carbons. 

Modern  methods  of  lamp  grouping  differ  greatly 
from  the  old  system,  in  which  the  employment  of  iso- 
lated lamps  was  necessary.  One  modern  tendency  is, 
however,  to  use  high-voltage  enclosed  lamps  working 
directly  at  1 10  volts  ;  another  is  to  use,  as  of  old,  two 
lamps  in  series,  each  absorbing  from  30  to  35  volts. 
In  both  these  cases  the  .steadying  resistance  is  impor- 
tant. But  by  the  construction  of  differential  lamps  the 
importance  of  the  steadying  resistance  is  minimized. 
Low- voltage  lamps  havebeen  inuse  since  1889,  but  it  was 
not  till  after  1897,  when  the  Hegner  (Volta)  lamp  ap- 
peared, that  the  low-voltage  lamp  entered  largely  into 
industrial  practice.  Siemens  and  Halske,  as  also 
Korting  and  Mathieson,  in  their  low-voltage  lamps  use, 
at  starting,  a  high  resistance  which  is  after- 
wards gradually  removed.  With  these  the  fear  arises 
that,  in  spite  of  the  perfection  of  the  mechanism,  certain 
circumstances  may  lead  to  a  dangerous  increase  uf  the 
currrent.  Hegner,  using  also  differential  lamps,  but 
without  special  mechanism,  puts  three  in  series  with  an 
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automatic  rheostat  of  four  parts,  which  arc  removed 
successively  as  the  lamps  get  started,  thus  securing  a 
more  stable  and  less  dangerous  arrangement  than  the 
former.  Still  more  recently  Vigreux  and  Brille  have 
proposed  a  special  mechanism  on  the  differential  system 
which  without  springs,  weights,  or  frictional  appliances, 
can  produce  a  very  rapid  recoil  of  the  carbon  if  the  arc 
becomes  shortened.  The  advantages  of  these  low-volt- 
age lamps  are  that  thjy  enable  a  better  distribution  of 
illumination  to  be  effected  and  that  they  are  more 
economical  as  regards  consumption  of  energy.  Against 
these  advantages  must  be  set,  however,  the  heavy  ini- 
tial expense,  the  complication  and  delicacy  of  the 
mechanism,  and  the  necessity  for  carbons  of  very  special 
quality. 

With  these  lamps,  grouping  by  threes  is  called  for 
only  on  short,  small-resistance  circuits.  When  large 
areas  are  being  supplied  the  leads  furnish  sufficent 
steadying  resistance  for  the  usual  jirrangement  of  two 
arcs  in  series.  In  any  case  it  is  only  on  circuits  at  1 10 
volts  and  when  sub-division  of  the  ilhuninalion  is 
desired,  that  low-resistance  lamps  are  specially  useful. 
When,  however,  the  distribution  is  made  at  220  volts, 
and  especially  when  220  volts  is  to  be  substituted  tor 
1 10  volts  in  an  existing  circuit,  a  reduction  of  the 
number  of  lamps  under  a  given  voltage  should  rather 
be  aimed  at.  The  solution  of  this  problem  is  afforded 
by  the  enclosed  arc  tamp. 

Illumination  b\-  :\rc  lamps  in  series,  vvitii  both 
continuous  and  allernaling  currents,  is  still  much  in 
vogue  in  the  United  States,  but  has  been  almost  com- 
pletely abandoned  in  Europe  on  account  of  the  lack  of 
independence  among  the  lamps,  and  the  dangers  accom- 
panying the  use  of  high-pressure  currents.  A  recent 
application  in  this  direction  in  England  consists  in  the 
employment  of  constant-current  transformers  and 
l-"erranti  rectifiers,  and  thus  allows  the  use  of  lamps 
giving  a  better  light  distribution  than  alternating- 
current  arcs.  The  pulsating  current  produced  is,  how- 
ever, as  dangerous  as  alternating  currents.  On  the 
Continent  commutator  transformation  to  continuous 
current,  or  the  use  of  alternating-current  lamps  with 
reflectors,  is  preferred. 

The  enclo.sed  arc  lamp  did  not  assume  importance 
till  1894.  It  is  characterized  by  having  .1  very  long  arc 
using  a  tension  of  75  volts  to  So  \olts.  In  the  Marks 
(orjandus)  lamp  the  arc  is  surrounded  by  a  double 
globe,  the  inner  one  of  which  possesses  a  valve  (check- 
gas  plug),  which  permits  expansion  of  the  contained 
air.  The  outer  large  globe  is  protective,  and  becomes 
filled  with  gas  from  the  inner  globe.  In  these  circum- 
stances the  carbons  are  consumed  very  slowly,  and  the 
arc  itself  is  modified  in  character — the  upper  positive 
carbon  is,  through  rotation  of  the  arc,  scarcely  hollowed, 
the  lower  negative  carbon  is  plane,  while  their  normal 
distance  apart  is  8mm.  at  80  volts.  The  mechanism  of 
all  makes  of  these  lamps  is  of  the  most  rudimentary 
type.  And  since  the  carbon  consumption  is  small  the- 
displacement  of  the  luminous  spot  is  very  little.  The 
advantages  of  these  lamps  are:  Their  independence  of 
one  another,  the  ease  of  their  application  in  no  volts 
or  220  volts  systems,  the  extreme  simplicity  of  their 
mechanism,  the  employment  of  cheap  carbons,  the 
small  consumption  of  the  carbons,  and  the  reduction  in 
the  amount  of  attention  necessary.  Their  disadvant- 
ages are,  on  the  other  hand,  the  blue  tint  in  the  light, 
the     variations    of    brightness     which     render     almost 


necessary  the  use  of  a  diffusing  globe,  the  fouling  of 
his  by  a  silicious  deposit,  and  the  mediocrity  of  the 
ight  fr  om  large  carbons.  The  disadvantages  attending 
the  use  of  alternating-current  enclosed  lamps  remain 
still  so  numerous  that  this  type  of  enclosed  lamp  cannot 
vet  be  regarded  as  a  success. 


CANADIAN  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 

At  the  regular  meetmg  of  Toronto  No.  i,  C.A.S.E., 
held  on  the  rgth  ult.,  the  following  officers  were  elect- 
ed : — President,  W.  J.  Webb  ;  vice-president,  R.  H. 
Johnston  ;  recording  secretary,  W.  H.  Johnson  ; 
financial  secretary,  N.  V.  Kuhlman  ;  treasurer,  S. 
Thompson  ;  conductor,  T.  D.  Bly  ;  doorkeeper,  J. 
Fox  ;  trustees,  J.  Huggett,  J.  Bannan,  N.  V.  Kuhl- 
man ;  delegates  to  convention,  W.  J.  Webb,  J.  Hug- 
gett, J.  Bannan,  W.  L.  Outhwaiteand  N.  V.  Kuhlman. 

Hamilton  branch  has  elected  the  following  officers  : 
F.  J.  Sculthorp,  president  ;  J.  A.  Ferguson,  vice-presi- 
dent ;  J.  Ironside,  recording  secretary  ;  G.  W.  Daw- 
son, financial  secretary  ;  W.  R.  Cornish,  treasurer  ; 
R.  C.  Pettigrew,  conductor;  N.  Kitchen,  doorkeeper; 
R.  C.  Pettigrew,  Thomas  Elliott,  Peter  Scott,  trustees  ; 
Joseph  Ironside  and  T.  Chubb,  representatives  to  the 
convention  to  be  held  in  Branttord  on  August  20th  ; 
F.  J.  Sculthorp  and  J.  A.  Ferguson,  alternates. 

Toronto  No.  18,  on  the  28th  June  elected  the  follow- 
ing officers  : — President,  Thomas  Graham  ;  vice-presi- 
dent, John  J.  Richardson  ;  treasurer,  P.  Trowern  ; 
financial  secretary,  W.  Inglis  ;  recotding  secretary, 
John  M.  Dixon;  conductor,  James  Coulter;  door- 
keeper, G.  Gracey  ;  auditors,  Joseph  Hughes  and  A. 
W.  Vance  ;  delegates  to  convention,  J.  M.  Dixon  and 
P.  Trowern. 


THE  JOHN  SCOTT  MEDAL. 

The  F"ranklin  Institute  of  Philadelphia  issues  each 
year  a  premium  and  gold  medal  which  are  awarded  on 
account  of  what  is  considered  the  most  noteworthy 
achievement  in  electrical  science  during  that  year. 
This  is  known  as  the  John  Scott  Premium  and  Gold 
Medal. 

We  have  recently  been  advised  that  the  award  for 
this  year  has  been  made  to  the  General  Electric  Co., 
on  account  of  their  series  alternating  system  of  street 
arc  lighting. 

During  the  two  and  a  half  years  the  system  has  been 
before  the  public,  230  central  stations  have  ordered 
22,000  arc  lamps  for  operation  on  this  system,  distri- 
buted in  all  parts  of  the  world  : — United  States, 
Canada,  Australia,  Brazil,  British  Guiana,  China, 
Costa  Rica,  Cuba,  England,  Mexico,  Newfoundland, 
Peru,  South  Africa. 


TO  OUR  READERS. 


The  advertisement  pages  of  this  number  contain  the 
announcements  of  the  leading  manufacturers  and 
dealers  in  electrical  appliances,  and  should  therefore 
prove  of  much  interest  and  value  to  our  readers.  These 
manufacturers  will  be  pleased  on  request  to  send  you 
full  particulars  of  their  goods,  and  will  appreciate 
mention  of  their  advertisements  in  the  Electrical  News. 
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A   CANADIAN  MANUFACTORY  OF 
ELECTRICAL  APPARATUS. 

Few  o(  OLir  readcs  realize  the  magnitude  to 
which  the  electrical  enterprises  in  this  country  have  de- 
veloped, and  that  it  has  been  a  matter  of  great  difficulty 
for  the  factories  to  keep  pace  with  the  rapidly  grovvini; 
demands,  the  result  being  that  many  orders  were  given 
to  manufacturers  outside  of  Canada. 

In  order  that  Canadians  might  reap  the  ad\antages 
of  home    production  in   electrical   apparatus,    the   Cana- 


and  covering  wire.  The  second  building  is  for  storage 
and  compoiuuling  wire,  also  making  rubber  covered 
wire.  The  small  building  in  the  rear  is  the  boiler 
house,  providing  steam  for  heating,  etc.  The  other 
buildings  on  the  right  are  used  for  smithy,  foundrv, 
carpenter  and  pattern  shop,  etc.  The  buildings  in  the 
lett  background  are  utilized  for  the  manufacture  of  car- 
bons and  porcelain  goods. 

Motive  power  is  being'  supplied   from  the  Compan\'s 
generating  station  at  Nassau,  about    six    miles   distant. 
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View  i>i-   the  Works  of  the  C.\n.\di.\n  General  Electric  Company,   1'eterhoro,  Ont. 


dian  General  Electric  Company  have  recently  enlarged 
their  extensive  works  at  Peterboro,  of  which  the  ac- 
companying illustration  gives  a  very  good  idea. 

The  "electric  works"  are  now  employing  about 
600  hands,  giving  them  first  place  and  high  esteem  in 
that  thriving  community  of  ten  or  twelve  thousand 
souls.  It  is  impossible  to  approach  or  leave  the  town 
without  seeing  the  handsome  buildings  within  the  en- 
closure of  about  40  acres.  There  are  nearly 
twenty  buildings,  all  reached  by  track,  and  all  raw 
material  or  finished  product  is  delivered  or  taken  away 
by  means  of  switches  to  the  main  tracks  of  the  Canadian 
Pacific  Railway  and  the  (irand  Trunk  Railway  systems. 

The  largest  building  is  the  machine  shop  and  office 
building  ;  it  is  540  feet  long,  i  10  feet  wide,  and  60  feet 
high,  with  a  gallery  25  feet  wide  on  each  side. 

The  next  three  largest  buildings  are  J72  feet  long, 
50  feet  wide,  and  two  stories  high.  The  one  on  the 
left  is  devoted  to  the  manufacture  of  incandescent  lamps 


where  the  development  of  a  fine  water  power  of  1500 
horse  power  is  nearing  completion.  The  water  wheels 
are  of  the  horizontal  turbine  type,  supplied  by  the  Wm. 
Hamilton  Company,  of  Peterboro.  To  them  will  be 
direct  connected  two  450  K.W.  three-phase  revolving 
field  generators,  operating  at  1^8  r.  p  m.  and  generat- 
ing current  at  60  cycles  and  6,600  volts.  There  will 
also  be  provided  a  marble  switchboard  arranged  so  that 
either  machine  and  line  may  be  operated  separately  or 
in  parallel. 

The  current  will  be  transmitted  to  the  works  on  two 
three-phase  lines,  constructed  of  No.  i  B.  &S.  copper  wire 
in  the  triangle  form,  one  circuit  on  each  side  of  the  pole. 
Four  feet  below  is  the  telephone  line,  consisting  of  two 
No.  8  copper  wires,  suitably  transposed  to  prevent  in- 
duction. The  insulators  used  in  the  power  line  are  of 
the  Locke  type,  30,000  volts,  composed  of  brown  por- 
celain. 

In  the  sub-station,  situated  behind  the  main  machin? 
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shop  building,  will  be  installed  six  air  blast  transform- 
ers of  140  K.  W.  capacity  each,  receivings  the  three- 
phase  current  at  6,100  volts  and  delivering  it  either 
two  or  three  phase  575  -  1150-  2300  volts,  as  desired. 
The  air  pressure  is  supplied  by  a  direct  connected  blower 
set  supplied  in  duplicate.  Marble  switchboards  supplied 
with  fuses  and  switches  arranged  to  make  all  possible 
combinations  of  transformers  and  lines  will  be  installed. 
All  the  electric  apparatus  is  being  made  and  installed 
by  the  Canadian  General  Electric  Company's  em- 
ployees, and  when  completed  will  form  a  model  plant 
in  every  respect. 


THE    PRACTICAL     SIDE    OF    THE   INCAN- 
DESCENT LAMP.* 

Hy    1   KANCIS    \V.    Wu.I.COX. 

Mr.  Willcox  referred  to  the  well-known  fact  that  a 
high-efficiency  lamp  is  preferable  for  central  station 
service,  for  the  obvious  reason    that    its   use   secures    a 


II 
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FIG.  1.— SINGLE  LOOP  FILAMENT. 

greater  capacity  of  machinery  and  conductors,  and  a 
lower  cost  of  light  production.  He  then  considered 
the  actual  relative  value  of  the  3.  i-vvatt  and  the  3.5- 
watt  lamps,  taking  into  consideration  the  disadvantages 
of  the  high  efficiency  lamp  as  opposed  to  the  advant- 
ages mentioned.  The  3.5-watt  lamp,  he  explained, 
has  a  useful  life  of  about  800  hours,  while  the  3.1- 
watt  lamp  has  a  useful  life  ot  about  400  hours.  It 
will,  therefore,  require  two  high-efficiency  lamps  to 
give  the  same  useful  lighting  service  that  is  rendered 
by  one  3.5-watt  lamp.  The  3.  i-watt  lamp  saves  6.4 
watts  in  power  consumption,   so   that  for   a    period    of 


FIG.  3.— SINGLE  OOIL  FILAMENT. 

800  hours  the  total  saving  would  be  5120  watt-hours 
as  compared  with  a  3.5-watt  lamp.  This  saving  must 
be  compared  with  the  cost  of  an  additional  lamp. 
Figuring  the  price  of  the  lamp  at  18  cents,  it  is 
evident  that  the  figure  per  kilowatt-hour  at  which  the 
two  lamps  are  equal  in  cost  is  found  by  dividing  18 
cents  by  5.12,  which  gives  a  cost  of  t,H  cents  per 
kilowatt-hour.  Below  this  figure  the  3.5-watt  lamp 
shows  the  lower  cost,  above  it  the  3.1-watt  lamp  is  the 
cheaper.  It  must  be  noted,  however,  that  these  figures 
do  not  cover  the  value  of  the  increased  capacity  in 
apparatus  and  lines  resulting  from  the  use  of  a  higher 
efficiency  lamp. 

Besides  the  mere  question  of  cost,  the  3.1-watt  lamp 
has  the  advantage  ot  compelling  timely  renewals  by 
burning  out  just  beyond  the  end  of  the  period  of  useful 

♦Abstract  of  paper  read  before  the  National  Electric  Light  .Association, 


life.  A  large  number  of  lamps  tested  by  the  Lamp 
Testing  Bureau  were  allowed  to  burn  until  they  broke 
instead  of  being  taken  down  when  the  candle-power 
had  diminshed  to  80  per  cent,  of  the  rated  power.  The 
tests  showed  that  the  majority  of  the  breakages 
occurred  in  the  vicinity  of  the  500  and  600-hour  p.)ints. 
Another  feature  of  advantage  in  high-efficiency  lamps 
is  the  better  quality  of  light,  its  greater  brilliancy  and 
whiteness,  and  consequently  more  attpactive  appearance. 
Candle-power,  Mr.  Willcox  stated,  does  not  completely 
express  the  value  of  an  illuminant,  as  is  well  known. 
It  aflfords  a  satisfactory  measure  of  light  for  use  in 
reading — in  the  illumination  of  black  and  white,  but 
the  power  of  the  light  to  bring  colors  increases  with 
the  temperature  of  the  filament  out  of  all  proportion  lo 
the  candle-power.  Therefore,  the  high-efficiency  lamp 
has  the  advantage  as  an  illuminant  against  a  low- 
efficiency  lamp  in  m.ost  branches  of  modern  lighting 
service,    such    as    the    illumination    of   show    windows, 


FIG.  2.— DOUBLE  LOOP  FILAMENT. 


stores,  picture  galleries,  etc.  With  reference  to  lamp 
voltages,  Mr.  Willcox  advocated  the  avoidance  of 
lamps  of  the  so-called  standard  voltages  of  100,  104, 
1 10  and  1 15,  for  the  reason  that  the  demand  for  lamps 
of  these  voltages  is  many  times  the  supply  and  the 
purchaser  therefore  serves  his  ovi'n  interests  best  by 
adopting  some  uncommon  voltage,  such  as  107,  jo8, 
113,   117,   122,  etc. 

Referring  to  high-voltage  lamps  (of  200  to  250  volts), 
Mr.  Wilcox  stated  that  there  are  over  500,000  of  these 
lamps  annually  supplied  to  consumers  in  the  United 
States,  and  that  their  use    is    being   rapidly    extended. 


Flu.   4— DOrSIE  COIL   FILAMENT. 

Such  lamps,  however,  until  veiy  recently  have  been 
limited  to  low  efficiency,  averaging  four  watts  per 
candle.  At  this  efficiency  they  give  a  useful  life  about 
50  per  cent,  better  than  the  loo-volt  3.1-watt  lamp. 
They  require,  however,  about  20  per  cent,  more  power 
in  station  capacity  for  the  same  output  in  candle-power, 
and  this  has  been  a  great  drawback  to  their  use.  The 
superior  distributing  advantages  of  the  200-volt  system 
and  the  resulting  demand  for  these  lamps  have  caused 
strong  efforts  to  improve  their  efficiency,  with  the 
result  that  250-volt  lamps  of  an  initial  efficiency  of  3.4 
watts  per  candle  for  i6-c.p.  and  20-c.p.  lamps,  and 
3. 1  watts  per  candle  for  higher  candle-powers  are  now- 
made  to  give  an  average  useful  life  as  good  as  the  100- 
volt  3.1-watt  lamp,  that  is,  about  450  hours. 

With  regard  to  candle-power,  Mr.  Willcox  stated 
that  while  16  candle-power  still  remains  the  standard 
of  service  in  this  country,   there  has  been    in    the  past 
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few  years  a  large  and  constantly  increasing-  nse  ot 
lamps  of  lower  candle-powers,  such  as  10,  8,  6,  4,  and 
2.  The  lower  the  candle-power  of  the  lamp,  for  a 
given  efTiciencv,  the  more  delicate  becomes  the  filament, 
of  course,  and  for  equal  results  in  life,  therefore,  lamps 
of    low    candle-power     must     necessarily     have     lower 

TABLE     I.— SHOWING     rSEFUL     I.IFE     OF     INCANDF;S- 

cf;nt   lami's. 

Watts 

per  candle.  S-c.  p.  lo-c.  ]>.  i6-c.  p. 

3-1  ...•  335  h's.  450  hrs. 

3.5  610  lirs.  750     ■■  Soo     •• 

4.  Ilio     "  l6so     "  1600     '* 


efficiencies  than  lamps  of  16  candle-power.  Table 
I  herewith  shows  the  average  useful  life  of  lamps  o( 
different  candle-power  at  various   efficiencies.      The  use 


FIG.  5. -OVAL  ANCHORED  FILAMENT 

of  the  lower  candle-power  lamps,  Mr.  Willcox  stated, 
should  be  more  general  than  it  is,  and  they  are  to  be 
recommended  to  all  central  station  managers  who 
desire  to  increase  their  business,  especially  among 
residences. 

Mr.  Willcox  did  not  advocate  the  use  of  lamps  of 
higher  candle-power  than  32.  With  reference  to  types 
of  filaments,  he  presented  the  curves  shown  in  Figs.  1 
to  5,  which  speak  for  themselves.  In  each  illustration 
the  shape  of  the  filament  is 
shown  on  the  left,  the  dis- 
tribution of  light  in  a  vertical 
plane  is  shown  next,  and  at 
the  right  is  shown  the  distribu- 
tion of  light  in  a  horizontal 
plane,  in  other  words,  the  dis- 
tribution below  the  tip  of  a 
lamp  hung  vertically. 

Referring  to  the  candle-hour 
performance  ol  incandescent 
lamps,  Mr.  Wilcox  pointed 
out  that  tests  for  candle-hour 
curves  are  conclusive  only 
when  there  are  tested  a  suffi- 
cient quantitj-  of  lamps  of  one 
make  to  secure  a  fair  average, 
when  the  methods  of  testing 
are  correct,  and  finally  when 
the  duration  of  the  test  is 
sufficient  to  bring-  out  the 
qualities  of  the  lamp.  One 
of  the  details  of  importance  in 
making  such  tests  is  to  have 
the  initial  efficiency  of  the  lamp 

accurately  determined,  certainly  within  i  10  watt  per 
candle.  Such  a  difference  seems  a  small  one  and  it  might 
be  thought  that  it  can  be  ignored,  but  it  is  sufficient  to 
cause  a  difference  of  100  hours  in  the  performance  of 
lamps  of  equal  quality.  The  preferable  efficiency  at 
which  to  test  lamps  is  3.  i  watts   per   candle,    as    lamps 


burning  3.5  watts.  If  it  is  not  possible  to  obtain  lamps 
which  correctly  i-neasurc  3.1  watts  per  candle,  the 
pressure  can  be  raised  at  the  socket  so  as  to  increase 
the  candle-power  up  to  the  desired  point,  or  the  lamps 
can  all  be  burned  at  a  common  voltage  at  various 
efficiencies  and  the  results  can  afterward  be  corrected 
by  the  application  of  a  correction  factor  taken  from  the 
chart  shown  by  Fig.  6. 

The  curves  in  this  chart  give  the  changes  of  voltage, 
watts  per  candle  and  life  corresponding  to  diflferent 
candle-powers.  These  curves  enable  one  to  make  the 
tollowing  comparisons  :  Given  a  certaiii  candle-power 
and  life,  one  can  find  the  candle-power  at  another  life, 
or  the  life  at  another  candle-power  ;  with  a  given 
candle-power  and  voltage  one  can  find  what  the  candle- 
power  would  be  at  another  certain  voltage,  or  what 
voltage  would  be  required  for  another  candle-power; 
given  the  candle-power  and  efficiency  in  watts  per 
candle,  one  can  find  what  the  candle-power  would  be 
at  another  efficiency,  or  what  the  efficiency  would  be  at 
another  candle-power  ;  given  the  voltage  and  life,  one 
can  find  what  voltage  would  be  required  to  give  some 
other  life,  and  what  life  would  result  by  using  some 
other  voltage  ;  gi\en  the  voltage  and  efficiency,  one 
can  find  what  voltage  would  be  required  to  give  any 
other  definite  efficiency,  and  what  the  cflicienc\-  would 
be  at  any  other  definite  \oltage  ;  given  the  efticiencv 
and  life,  one  can  find  what  the  efticiencx'  woidd  be  at 
another  life,  and  what  the  life  would  be  at  an\-  other 
given  efTiciency. 

When  the  filaments  differ  in  type,  equal  efficiency  in 
watts  per  candle  by  horizontal  candle-power  measure- 
n-ients  does  not  mean  an  equal  strain  on    the   filaments, 


FIG.  fi.— CHART  SHOWING  RELATION  BET  WEEN  VOLTAGE,  EfflCIENCY.  CANDLE-FOWER  AND  LIFE. 

nor  form  an  exact  basis  of  comparison.  In  such  cases 
it  is  necessary  to  consider  the  total  spherical  candle- 
power,  and  one  of  two  courses  may  be  pursued,  namely 
(i)  determine  the  watts  per  horizontal' candle-power  at 
which  the  different  filaments  in   comparison   with    some 


standard  will  be  on  an  equal  basis  of  comparison,  and 
burned  at  this  efficiency  will  give  complete  results  in  set  the  different  filaments  up  for  candle-hour  test  at 
about  one-half  the  length  of  time  necessary  for  lamps      these  respective  efficiencies  by  horizontal  candle-power 
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measurement  ;  (2)  burn  the  lamps  at  an  agreed  initial 
efficiency,  say  3.  i  watts  per  horizontal  candle-power, 
and  then  correct  the  results  by  the  application  of  a 
correction  factor  determined  for  the  different  forms  of 
filaments  in  terms  of  some  standard  filament.  The 
accompanying  table  contains  in  one  column  the 
efficiencies  as  suggested  by  the  first  method,  and  in 
the  other  column  the  percentage  ratios  required  for  the 
use  of  the  second  method. 

T.\BI,E    II.-TABLE    FOR    REDUCING    RESULTS   OBTAINED    WITH 

DIFFERENT    TYPES    OF    FII.AMENTS,    TO     AN    EQUAl, 

COMPARATIVE    BASIS,     TAKING     THE    OVAI, 

FILAMENT    AS    A    STANDARD. 


Typf  of  filaineiils 


Oval 

Single  spiral  . 
Double  spiral. 

Single  loop 

Double  loop  . 


.  rt  C  rt  Jfi  ^ 


.  Mr.  Willcox  closed  his  paper  by  urging  the  use  of 
free  lamp  renewals  on  the  part  of  central  stations,  and 
argued  very  forcibly  against  allowing  consumers  to 
buy  their  lamps  where  and  how  they  pleased.  He 
described  the  method  in  vogue  at  the  New  Haven 
(Conn.)  central  station  where  the  lamps  in  the  business 
section  are  taken  off  the  circuits  and  replaced  with 
fresh  lamps  four  times  a  year.  The  lamps  brought 
into  the  station  are  cleaned  by  means  of  a  small  bufiing 
lathe  and  photometered,  or  rather  passed  through  a 
photometer,  in  order  to  ascertain^  whether  they  are 
above  or  below  the  "smashing"  point. 


THOMSON  RECORDING  WATTMETER.* 

EV    C.    G.     CAKMlLHAIil 

While  comparisons  between  the  meter  and  contract 
systems  are  no  longer  necessary,  the  choice  of  a  meter 
is  an  important  consideration  :  Shall  it  be  an  ampere 
meter  registering  the  current,  or  a  wattmeter  register- 
ing the  energy  ?  To  answer  this  let  us  examine  effects 
of  voltage  on  a  16  candle  power,  3.1  watt  incandes- 
cent lamp.  A  variation  in  voltage  of  2%  from  normal 
is  quite  common,  but  the  2%  variation  given  in  Table  i 
is  sufficient  for  our  purpose. 

Table  i. — Effects  of  voltage  on  a  16  c.  p.,  3.1  watt 
incandescent  lamp.      Normal  voltage  100. 


Volts." 

Candle  p'w'r 

Watts  per 
Candle 

Amperes 

Total 

Watts 

98 

14-40 

.r33 

0-485 

47-5 

99 

15.20 

3-21 

0-492 

48-8 

100 

i6-oo 

3-10 

0-496 

49-6 

lOI 

16-96 

3-00 

0-504 

50-8 

102 

17-92 

2-91 

0-512 

52-2 

Since  an  ampere  meter  is  calibrated  from  an  indicating 
wattnieter,  the  voltage  being  kept  constant  at  normal, 
for  this  case  a  rate  of  10  cents  per  k.  w.  h.  is  same  as 
I  cent  per  ampere  hour.  Also  here  a  rate  of  10  cents 
per  k.  w.  h.  is  same  as  0.031  cents  per  candle  power 
hour. 

We  can  now  deduce  the  following  table  of  charges 
per  lamp  hour,  according  to  above  three  methods. 

Table  2. — Charge  per  lamp  hour. 


Voltage 


98 
99 
100 


Charge  per  lamp 

hour  at  lo  cents 

per  K.  W.  H. 


0-475 1 C. 

0-4880 

0-4960 

0-0588 

0-5220 


Charge  per  lamp 
hour  at  ic.  per 
ampere  hour. 


O-485C 

0-492 

0-496 

0-504 

0-512 


Charge  per  lamp 

hour  at  o'ojic. 

per  Ciindle  pow'r 

hour. 


O-4464C. 
0-4712 
0-4960 
0-5258 

o"5555 


Suppose  the  electric  light  company  is  able  to  dis- 
pose of  its  power  at  the  low  rate  of  10  cents  per  kilo- 
watt hour.  From  Table  i  we  see  that  a  16  c.  p.,  3.1 
watt    lamp    at  normal  voltage  takes    0.496    amperes. 

♦Paper  read  before  the  Engineering  Society  of  the  School  of  Practical 
Science,  Toronto.    Published  by  permission. 


It  can  thus  be  seen  that  when  voltage  is  below  nor- 
mal the  ampere  meter  records  more  power  than  i.s  used, 
and  when  voltage  is  above  normal  this  same  meter 
records  less  power  than  is  actually  consumed.  Appa- 
rently it  might  therefore  be  argued  that  it  would  pay  to 
use  ampere  meters  and  keep  the  voltage  low.  But  any 
electric  light  company  could  soon  tell  you  how  many 
customers  it  would  have  at  the  end  of  a  year  were  it  to 
supply  only  14  c.  p.  and  charge  for  16  c.  p. 

Now  consider  the  customer.  He  wants  so  iiiiich 
light.  Virtually  he  wants  to  pay  so  much  per  candle 
power  hour.  Say  he  is  a  merchant  and  in  a  year  he 
uses  200  sixteen  candle  power  lamps  for  500  hours  or 
100,000  lamp  hours.  From  Table  2  his  lighting  bill  is 
found. 

For  a  voltage  of  98 — 

By  Wattmeter  his  bill  would  be $475-  •" 

By  Atnpere  Meter  liis  bill  would  be 485.00 

His  just  bill  ato-031  cents  per  c.  p.  hour  is   .    44(1.40 

That  is.  Ampere  Meter  charges  him  too  much  by 
$38.60,  and  Wattmeter  too  much  by  $28.70,  that  is, 
Wattmeter  is  more  nearly  correct  by  $9.90. 

For  a  voltage  of  102 — 

By  Wattmeter  his  bill  would  be $522.00 

By  Ampere  Meter  his  bill  would  be 512.00 

And  his  just  hill  at  0.031  cts.  perc.  p.  hour  is   555.50 

That  is,  by  registration  of  current  the  merchant  is 
charged  too  little  by  $43.50,  and  by  registration  of 
energy  too  little  by  $33.50,  again  showing  a  difference 
of  $10.00  in  favour  of  the  Wattmeter. 

The  first  requirment  essential  to  a  perfect  recording 
meter  is  therefore  registration  of  energy  and  not 
current,  one  of  its  factors.  A  meter  must  be  simple 
and  durable  ;  able  to  resist  tampering  and  independent 
of  atmospheric  conditions  ;  independent  of  frequency 
and  inductive  circuits  and  must  be  adaptable  to  either 
direct  or  alternating  current. 

1  will  attempt  a  brief  description  of  the  Thomson 
Recording  Wattmeter.  In  fig.  i  is  shown  a  5  ampere, 
220  volt  meter,  the  connections  being  shown  in  fig.  2. 
It  is  simply  a  small  motor  and  dynamo  combined.  A 
small  fraction  of  the  energy  which  the  meter  measures 
operates  the  motor,  and  the  retardation  is  supplied  by 
he  light  drag  of  a  copper  disk  rotating  between  the 
poles  of  two  magnets. 


A,it 


I  90  I 
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The  armature  consists  of  a  number  of  coils  of  fine 
wire  wound  upon  a  frame  of  pressed  paper,  which  is 
fastened  to  the  vertical  shaft.  The  commutator  bars 
are  made  of  silver  and  the  brushes  are  tipped  with  that 
metal.  The  armature,  in  series  with  a  suitable  resist- 
ance and  the  shunt,  is  connected  across  the  line.  The 
fields  consist  of  a  number  of  turns  of  stout  copper 
wire  of  size  sufficient  to  carry  a  current  of  twice  the 
rated  capacity  of  the  meter.  These  fields  are  connect- 
ed in  series  with  one  side  of  the  line,  the  full  current 
passing-  through  them.  Hence  the  torcjue  of  the  motor 
is  exactly  proportional  to  the  watts. 

There  is  no  iron  about  the  motor,  and  the  meter  when 
once  calibrated  is  adaptable  to  either  direct  or  alter- 
natingf  current.  In  fact  were  we  to  replace  the  brushes 
by  two  connections  affixed  to  opposite  segments  in  the 
commutator  and  attach  a  suitable  .spring  and  point- 
er to  the  shaft,  we  would  ha\e  an  indicating  wattmeter 
capable  of  being  used  on  any  circuit. 

The  copper  disk  rotates  between  the  poles  of  two 
magnets.  By  moving  the  magnets  out  or  in  the  speed 
is  regulated  so  that  the  number  of  revokitions  of  the 
disk  in  a  certain  time  corresponds  to  energy  delivered 
to  the  circuit  in  that  time.  On  the  shaft  is  a  worm 
which  operates  the  recording  mechanism. 

As  before  stated  the  shimt  is  connected  in  series  with 
the  armature  and  resistance  across  the  line.  It  consists 
of  a  suitable  number  of  turns  of  fine  wire  and  is  insert- 
ed in  the  inside  of  one  of  the  field  coils.  Its  object  is 
to  assist  meter  on  light  loads,  thus  giving  the  meter 
great  accuracy  on  all  loads. 

In  the  lower  end  of  the  shaft  is  a  polished,  hardened 
steel  detachable  pivot.  The  shaft  sits  on  a  jewel 
mounted  on  a  spring  in  the  end  of  a  screw.  So  that  if 
from  any  cause  jewel  or  pivot  should  be  damaged  both 
can  be  easily  removed  and  replaced  by  new  ones  with- 
out removing  the  cover.      The  meter  is   protected  by  a 


plate.     When  itis    sealed   up  itis  impossible    to   tamper 
with  the  meter  without  breaking  the  seals. 

Wattmeters  are  tested  by  connecting  them  up  with 
an  indicating  Wattmeter  ;  and  with  a  stop  watch  noting 
the  time  of  a  certain  number  of  revolutions  of  the  disk. 
The  formula, 

3,600  X  constant  x   inunber  of  revolutions 

time  (in  seconds.) 

gi\es  watts  recorded   by  the   recording   meter  and   this 

should  agree  with  the  reading  of   the   indicaliinj    watt- 


meter. If  there  is  not  a  close  enough  agreement  the 
magnets  are  moved  out  or  in,  according  as  meter  is  fast 
or  slow. 

The  formula  is  derived  as  follows  : 

Let   I   revolution  of  disk  in  one  hour  =   r  watt  hour. 

Hence  i   resolution  of  disk  in  i  sec.  =  3,600  watt  hrs. 

Or  N  re\olutions  of  disk  in  )  sec.  =  3,600  x  N  watt  hrs. 

-;,6oo  X  N 


Or  N  revolutions  of  disk  in  t  sec. 


-  watt  hrs. 


NAME 

BrvjsK   bracket. 


8r-<_isK 
Resistance  ca<^ 


NAME 

Recor-clin<3  mechar-iisrn 

-(Top   bear~in0  pluO 

^1  Brass    clamp  for^ 

top  of    coils 

-  -<  R  lOht-  hand 

field   coil 


ternnirial    board  >- 

I 

Lead  \A/ire  ir-isuiatiorv>-' 
lrisi_ilatiori  for  caOe 

resistance    leads  i 

Rioht-hand  terminal  board 
Jewel  liftino  r-vv_tt ) 


Now  suppose  we  took  a  25  amp.,  100 
volt  meter  and  passed  100  amperes  at 
100  volts  through  if,  the  disk  would  ro- 
tateat  the  abnormalspeed  of  166.68  r.p.m. 
If  the  field  coils  were  made  with  one- 
quarter  of  the  number  of  turns  of  wire  the 
torque,  and  hence  the  speed  of  the  disk, 
would  be  one-quarter  of  what  they  were 
before.  Since  the  disk  is  running  at  one- 
quarter  of  the  speed  necessary  to  record 
the  power  in  the  circuit,  the  dial  will  in- 
dicate onlv  one-quarter  of  the  power,  so 
the  dial  reading  is  muntiplied  by  4,  or  as 
it  is  termed  "  constant  4."  The  formula 
becomes 

3,600  X  t\iiistaiit  \   number  of  revolutions 

time  (in  seconds). 
Another  way  of  looking  at  it  is — 
Let  W  =  watt  hours. 

N  =  number  of  revolutions, 
t  =  time  in  seconds. 
K  =  constant. 

W  =  3,000— 


:  Relovutions  per  hour. 

-^  ^,6ooN 
K.' 


By  choosing  the  proper  value  for 


,6ooN 


etc.. 


fflctcr'  oo'»/'or'G 

J»Vi.'ol  oor'cws 

-ivJewel    check  m_it. 


metallic  cover  which  is  drawn  tightly  down  on  to  a 
strip  of  1elt  on  the  base,  thus  rendering  it  dust  proof. 
To  the  underside  of   the    base    is    fastened    a    metallic 


we  can  have  any  value  of  K,^4,  i.  2 
depending  on  the  size  of  the  meter. 

Everything  should  be  carefully  con- 
sidered before  selecting  the  proper  size  of 
wattmeter  to  be  used.  If  a  building  is  to 
be  illuminated  with  400  lamps  it  does  not 
of  necessity  follow  that  a  400  light  meter 
will  do. 

When  a  meter  is  set  up  it  should  be 
examined  annually  by  a  competent  person.  Don't 
suppose  that  it  is  going  to  run  forever  after  it  has  first 
been  inspected  and  then  sealed  up. 
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The  important  announcement  is  made 
Automatic  Telephone  .1.    ^  ^i       ,-  ,1 

Systems  *^^  ^'^^  derman  government  has   pur- 

chased the  exclusive  rights  to  the 
Strowger  automatic  telephone  patents,  and  the  system 
will  be  installed  in  Berlin  and  other  cities  throughout 
the  German  Empire.  This  purchase  has  been  made  as 
the  result  of  a  report  upon  the  system  by  A.  Feyerabend, 
head  ot  the  German  telephone  and  telegraph  system. 
The  Strowger  Company,  of  Chicago,  from  whom  the 
rights  to  manufacture  and  use  the  system  were  pur- 
chased, had  an  experimental  automatic  exchange  of 
two  hundred  instruments  working  for  upwards  of  a 
year  in  the  government  offices  in  Berlin.  The  result  of 
the  more  extended  operation  of  the  system  will  be 
watched  with  much  interest. 
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Si'H.sTANTiAL     proe:ress    is    constantlv 

The  Telephone.  i       .->  - 

taking  place  in  the  telephone  field,  al- 
though we  do  not  perhaps  hear  so  much  about  it  as  of 
the  developments  in  the  application  of  electricity  to  the 
production  of  light  and  power.  One  of  the  latest  uses 
to  which  the  telephone  has  been  applied,  is  the  des- 
patching of  trains  on  steam  railways,  a  field  in  which 
the  telegraph  has  until  recently  been  exclusively  em- 
ployed. The  Delaware,  Lackawanna  and  Western 
Railroad,  operating  a  system  of  lines  between  New 
York  and  Buffalo,  has  announced  its  intention  to  adopt 
the  telephone  instead  of  the  telegraph  for  despatching 
purposes  on  its  main  lines.  The  Erie  Railway  is  said 
to  have  used  the  telephone  in  this  connection  with  satis- 
factory results.  The  Albany  and  Hudson  Railway  also 
uses  the  telephone  extensively  for  despatching  purposes. 
The  advantages  claimed  for  it  are,  greater  speed  and 
less  expense  in  delivery  of  despatches.  It  is  claimed 
that  the  use  of  the  telephone  as  compared  with  the 
telegraph   does   not  increase  the   number    of  mistakes. 


THEgreatcombinationsof  capital  and  the 
Capital  and  Labor.  r   ,  •  r-  i 

aggressiveness  of  the  unions  of  workmen 

in  the  United  States,  is  bringing  to  a  focus  sooner  than 
was  expected  the  settlement  of  the  relations  that  shall 
in  future  prevail  between  employer  and  employee. 
The  most  gigantic  strike  in  history  is  now  in  progress 
between  the  steel  workers  and  what  is  known  as  the 
United  States  Steel  Trust.  The  employers  are  said  to 
be  losing  a  third  of  a  million  dollars  per  day,  and  the 
employees  about  half  that  sum.  Upon  the  outcome  of 
this  great  struggle  will  largely  depend  the  conditions 
which  are  to  govern,  at  least  for  a  time,  the  relations 
of  the  combatants  in  the  future.  It  seems  impossible 
at  present  to  forsee  what  the  ultimate  and  permanent 
solution  of  the  difficulty  will  be.  It  would  seem,  how- 
ever, that  there  must  either  come  a  better  understand- 
ing between  employers  and  employees,  by  which  regard 
will  be  shown  for  the  interests  of  both,  or  the  govern- 
ment must  step  in  and  compel  the  settlement  of  dis- 
putes by  arbitration.  In  New  South  Wales,  a  compul- 
sory arbitration  law  now  prevails,  and  is  said  to  be  work- 
ing satisfactorily.  In  Canada  we  have  what  are  called 
Conciliation  Laws,  which  provide  means  for  the  adjust- 
ment of  disputes  where  both  parties  are  willing  to  sub- 
mit their  case  to  arbitration.  These  laws  appear  to 
be  a  dead  letter.  The  statement  is  made  that  in 
the  present  strike  of  trackmen  on  the  C.P.  R.,  which  is  a 
hindrance  to  public  traffic,  no  request  for  arbitration 
has  been  made  by  either  of  the  parties  to   the  dispute. 
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If  the  law  is  to  be  invoked,  it  must,  to  be  of  any  service, 
be  compulsory.  It  is  most  unfortunate  that  these  dis- 
putes regarding  wages  and  hours  of  labors  should  be 
allowed  to  block  the  wheels  of  industry  in  prosperous 
times,  and  hasten  the  return  of  commercial  depression. 


The  judgment  rendered   by  Mr.  Justice 

Animp.runt       Andrews     in     the     Superior     Court    of 
Judgment  r 

Ouebec,   in   the   action   brought   by  the 

Quebec  Railway,  Light  and  Power  Co.,  against  the 
Jacques  Cartier  Water  Power  Co.,  printed  in  full  in 
this  number,  is  of  the  greatest  importance  to  electrical 
companies  as  well  as  to  municipalities  and  users  of 
electric  light  and  power.  The  plaintiffs  claimed 
damage  to  their  propertv  and  business  from  tlie  de- 
fendants' poles  and  wires,  and  asked  the  courts  to  com- 
pel their  removal.  The  judgment  is  in  favor  of  the 
plaintiffs'  and  is  based  on  the  principle  that  the  plain- 
tiffs having  been  first  established,  the  second  company 
is  not  entitled  to  cross  their  wires  at  any  place  or  height. 
Confirmation  of  this  principle  would  seriously  affect  the 
majority  of  electrical  companies  throughout  Canada  and 
the  United  States,  where  the  universal  practice  has  been 
for  the  companies  to  cross  each  others'  wires.  As  long 
as  the  overhead  system  is  used,  it  would  seem  as  though 
the  crossing  of  wires  could  not  be  entirely  avoided. 
The  effect  of  Judge  Andrews'  decision,  if  sustained, 
would  be  to  cause  endless  trouble  and  expense  to  the 
electrical  companies,  create  monopolies,  and  retard  the 
progress  and  benefits  ot  electricity.  An  appeal  will  be 
taken  from  the  judgment,  and  we  shall  be  greatly  sur- 
prised if  it  is  not  reversed  by  the  Court  of  .Appeal  or  the 
Privy  Council. 


It  is  to  be  hoped  that   the   instructors 

The  Canadian  ...  1      i   •      1      1  ^  »  e 

„,  „j  ,    ,   ,        .^ ,,     HI   the    electrical    departments    01   our 
Electrical  Association  t 

Canadian  Scientific  Schools  will  urge 
upon  their  students  the  desirability  of  becoming  student 
members  of  the  Association  under  the  provisions  of  the 
amended  constitution  adopted  at  the  recent  Ottawa 
convention.  The  cost  ol  student-membership  is  only 
one  dollar  per  year.  The  advantages  of  acquaintance- 
ship and  association  with  the  men  who  are  actively 
connected  with  the  commercial  applications  of  electri- 
city, should  be  worth  a  much  larger  sum  to  the  student. 
Having  decided  to  cultivate  closer  relations  with  the 
young  men  who  are  fitting  themselves  for  a  place  in  the 
ranks  of  the  electrical  workers  in  the  future,  the  Associ- 
ation might  consider  the  advisability  of  establishing 
for  the  benefit  of  its  members  a  carefully  selected  tech- 
nical library.  It  having  been  decided  that  no  funds  of 
the  .Association  shall  hereafter  be  used  for  entertain- 
ment, a  sum  of  one  hundred  to  one  hundred  and  fifty 
dollars  per  year  hitherto  expended  in  this  direction, 
will  in  future  be  available  for  other  purposes.  Why 
not  use  this  money,  or  a  portion  of  it,  to  purchase  books 
for  a  circulating  library  ?  Each  member  of  the  Associ- 
ation might  be  given  the  use  for  a  limited  period  of 
such  books  as  he  might  desire,  charge  being  only  made 
for  postage,  neglect  to  return  books  promptly,  or  any 
damage  to  books  while  in  the  borrower's  possession. 
Technical  books  are  necessarily  expensive,  and  only  the 
few  can  afford  to  own  a  well-appointed  library.  Hence 
the  probability  that  if  one  were  established  by  the 
.-Association,  it  would  meet  a  well  defined  need  of  pre- 
sent members,  as  well  as  of  many  persons  outside,  who 
might  thereby  be  induced  to  connect  themselves  with 
the  organization. 


Mr.  Station  Master  or  Engineer,  your 
To  station  Managers       ..       .•  ,  1       i        11  »- 

,„,  „ „.„         attention,    please        In     the     pertorm. 

and  Engineers.  r  f 

ance  of  your  many  duties  during 
the  365  days  of  ever)  year,  do  you  not  sometimes 
as  the  saying  goes,  "strike  a  snag" — find  your- 
self face  to  face  with  a  difficulty  which  you  have  never 
encountered  before  ?  In  such  an  event,  what  do  you 
do — wrestle  with  the  problem  until  you  have  solved  it, 
or  get  somebody  with  more  experience  to  help  you  out  ? 
.\  Department  of  Questions  and  Answers  has  been  es- 
tablished in  this  journal,  to  assist  in  the  solution  jf 
such  problems  as  are  likely  at  an\'  time  to  confront 
sation  managers  and  engineers.  It  is  at  your  service, 
either  to  obtain  or  impart  information.  If  some  un- 
usual experience  has  come  to  you,  tell  us  about  it,  and 
how  vou  managed  to  get  over  the  difficulty.  .Such  in- 
formation is  certain  to  prove  valuable  to  somebod)'  in 
a  similar  situation.  If  \ou  ha\e  a  difficulty  which  you 
don't  know  how  to  deal  with,  or  desire  information 
which  is  not  readily  obtainable,  drop  us  a  line  stating 
what  is  required,  and  somebody  with  the  requisite 
knowledge  will  no  doubt  be  w.lling  to  help  you.  In 
sending  in  questions,  or  answers  to  those  ot  some  one 
else,  it  is  not  necessary  that  your  name  should  appear 
in  print,  but  name  and  address  should  be  supplied  the 
editor  for  his  information,  and  as  a  guarantee  of  your 
bona-fides. 


In  point  of  attendance   the   Pan-.'\meri- 

Decadence  of  the  ,.    ,■,.,•  *_  r>    ir  1      i  4-t  r   .. 

„  .  ....  can  Exhibition  at  Buffalo  has    thus   tar 

Exnibition. 

pro\ed  a  failure.  The  hciliday  season, 
during  which  the  largest  attendance  might  reasonably 
be  looked  for,  will  soon  have  passed,  yet  the  expected 
thousands  have  not  put  in  an  appearance,  and  in  con- 
sequence it  is  rumored  that  the  lixhibition  may  close  at 
an  earlier  date  than  was  intended.  The  fact  is  apparent 
that  the  Exhibition  business  has  been  overdone.  The 
original  idea  of  these  large  Exhibitions  was  to  bring  to- 
gether the  most  improved  devices  and  methods  in  manu- 
facturing, as  well  as  specimens  of  the  natural  products 
of  the  nations  of  the  earth.  So  long  as  this  was  the 
prominent  feature,  and  an  interval  of  at  least  ten  years 
was  allowed  between  the  Exhibitions,  they  were  reason- 
ablv  successful.  In  recent  years,  however,  projects  of 
tliis  kind  have  become  too  numerous,  while  their  educa- 
tional value  has  seriously  declined.  The  P^xhibition  of 
to-day  is  a  huge  bazaar  and  circus  combinjd,  de- 
pending for  success  not  upon  its  ability  to  instruct,  but 
to  amuse  and  excite  wonder.  It  is  not  surprising  that 
agriculturists,  in\entors,  manufacturers  and  artisans 
no  longer  think  it  worth  the  cost  to  exhibit,  or  the 
earnest  worker  in  any  department  to  travel  long  dis- 
tances to  visit  modern  shows.  The  city  of  St.  Louis, 
where  arrangements  have  been  in  progress  for  a  )'ear 
or  more  for  an  Exhibition  on  a  large  scale  next  year, 
has  wisely  taken  warning  by  the  failure  at  Buffalo,  and 
postponed  the  event  for  at  least  three  years.  It  is  per- 
fectly safe  to  assume  that  if  with  all  its  advantages  of 
situtaion,  the  Buffalo  project  has  failed,  St.  Louis 
could  not  succeed  in  inducing  northerners  ac  least  to 
exchange  the  cool  breezes  at  the  seaside,  or  by  the 
great  lakes,  for  her  stifling  atmosphere.  She  would  do 
well  to  substitute  for  her  proposed  Exhibition  a  winter 
carnival.  Canada's  resources  have  only  recently  reach- 
ed the  point  which  would  justify  her  in  attempting  to 
inaugurate  a  Dominion  Exhibition.  In  view  of  the 
evident  decline  in  public  favor  of  such  enterprises,  the 
wisdom  ofembarking  thereon  now  seems  open  to  question. 
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POWER  DEVELOPMENT  AT  NIAGARA 
FALLS. 

The  accompanying  map  will  give  our  readers  a  fair 
understanding  of  the  location  of  the  proposed  develop- 
ment work  about  to  be  carried  out  on  the  Canadian 
side  of  Niagara  Falls  by  the  Canadian  Niagara  Power 
Company.  The  work  is  now  in  progress,  the  contract 
being    in    the    hands    of  A.  C.  Douglas,    who    has  had 


From  this  it  will  be  seen  that  the  development  on  the 
Canadian  side  will  require  the  construction  of  a  tunnel 
of  only  about  one-third  the  length  of  the  tunnel  on  the 
New  \'ork  side,  greatly  lessening  the  cost  of  develop- 
ment. The  minimum  capacity  of  the  tunnel  will  be 
100,000  horse-power.  The  Canadian  wheel-pit  and 
tunnel  will  be  lined  with  brick  throughout,  the  same  as 
the  pit  antl  tunnel  on  the  opposite  side  of  the  river. 


CANADIAN!     NIAGARA    POWLR    CO 
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considerable  experience  with  excavations  connected 
with  the  power  development  on  the  New  York  side  at 
the  Falls.  Mr.  Cecil  B.  Smith,  Ma.  K.,  of  Toronto, 
has  been  appointed  resident  engineer. 

The  company  have  agreed  with  the  Ontario  Govern- 
ment to  expend  on  these  works  within  two  years  a 
million  and  a  half  dollars.  Arrangements  have  been 
made  for  the  complete  construction  of  the  first  installa- 
tion of  the  company,  comprising  a  tunnel  of  100,000 
horse-power  capa- 
city, an  inlet  canal, 
and  a  wheel-pit  of 
50,000  horse-power 
capacity,  together 
with  the  installation 
of  electrical  and 
hydraulic  machin- 
ery to  develop  25,- 
000  horse-power. 

The  wheel-pit  for 
the  first  section  will 
be  about  250  feet 
long,  while  its 
depth  will  be  ap- 
proximatey,  200 
feet.       The    tunnel 

that  will  serve  as  a  tail  race  will  be  built  in  the 
form  of  a  horseshoe,  similar  to  the  tunnel  on  the  New 
York  side,  but  the  section  will  be  somewhat  larger. 
In  length  the  tunnel  will  be  about  2,200  feet,  its  portal 
being  at  the  foot  of  the  Horseshoe  Fall.  The  length 
of  the  tunnel  on  the  New  York    side  is  over  7,000  feet. 


Tiw  second  illustration  shows  the  sinking  of  the  first 
shaft. 


Sinking  thk  Fikst  Siiaii  -  Canadian  \i-> 


THE  ALMONTE  ARBITRATION. 

The  arbitration  case  between  the  town  of  Almonte 
and  the  Almonte  Electric  Light  Company,  to  determine 
the  value  of  the  plant  of  the  latter,  has  been  concluded. 
The  action  was  the  result  of  'an  offer  made  under  the 
Conmee  Act  by  the  town   of    Almonte    to    purchase  the 

plant  of  the  Al- 
monte Electric 
Light  Company  for 
$10,000.  This 
amount  was  refus- 
ed by  the  company, 
who  asked  $18,000. 
The  board  of  ar- 
hitraitors  was  com- 
posed of  Judge  Mc- 
Tavish,  of  Ottawa, 
judge  Liddell,  of 
Cornwall,  and  J. 
II.  Burritt,  of  Pem- 
broke. A  great 
deal  of  expert  evi- 
dence was  taken, 
but  it  is  said  that  the  proceedings  were  carried  on  in 
a  most  harmonious  manner.  The  award  of  the  arbi- 
trators fixed  the  value  of  the  plant  at  $14,750  and 
directed  the  town  to  pay  the  cost  of  the  arbitration  in 
any  event.  Thus  the  award  is  $4,750  more  than  the 
town  offered,  and  $2,250  less  than  was  asked  by  the 
company. 
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AN  IMPORTANT  LEGAL  DECISION   AFFECTING  THE 
RIGHTS  OF  ELECTRICAL  COMPANIES. 

Ql'EBEC    RAILWAY    LIc;HT    AND    IMWER    CO.,   VS.    TIIK     JAl'OLES 
CARTIER    PcnVRR    CO. 

The  following  important  judgment  in  this  case  was  given 
by  Mr.  .Justice  Andrews  in  the  Superior  Court,  at  Ouelicc, 
on  June  15th  last; — Whereas  the  plaintiffs  and  defendants 
being  engaged  in  the  same  kind  of  business,  viz.,  the  lur- 
ni.shing  of  electric  light  and  power  in,  and  in  the  neighbor- 
hood of,  the  city  of  Quebec,  the  plaintifls  also  owning  and 
operating  an  electric  railway  there,  the  plaintiffs  on  the 
first  ground  complain  that  the  defendants,  by  their  works, 
poles,  and  wires,  are  obstructing  and  endangering  the  busi- 
ness, plant  and  property  of  them,  the  said  plaintifls,  and 
over  that  the  defendants  have  no  right  to  carry  on  their 
business  or  occupy   the  roads  or  streets  of  the  city. 

Whereas  the  defendants  by  their  own  plea  denv  that  they 
obstruct,  or  in  any  wi.se  injure,  the  plaintiffs'  averring 
that  they,  the  said  defendants,  are  acting  within  their 
charter  rights,  and  retort  that  the  plaintiffs  are  without 
such  rights. 

Whereas  after  proof  and  hearing  on  the  merits  the  Court, 
to  wit:  on  the  9th  June,  1900,  by  interlocutory  judgment, 
ordered  that  by  three  sworn  experts,  certain  matters  and 
facts  in  contest  between  the  parties  should  be  examined 
and  verified;  and  in  conformity  with  such  interlocutory 
order  three  experts  were  duly  named  and  appointed  and 
have  duly  fyled  their  report;  which  report  the  plaintiffs 
have  moved  to  homolgafe  in  part,  and  the  defendants  have 
moved  to  reject;  and  the  partie.s  have  again  been  heard  by 
their  counsel,  as  well  on  the  said  motions  as  on  the  merits 
of  the  case,  as  affected  by  said  report  ; 

Considering  that  both  the  plaintiffs  and  the  defendants 
have  established  their  charter-right  to  carry  on  their  liusi- 
ness  in  the  city  and  district  of  Quebec  ; 

Considering  that  the  plaiutilfs  had  duly  established  their 
plant,  poles,  wires  and  business  in  the  said  city  and  dis- 
trict of  Quebec  before  the  defendants  had  begun  the  con- 
struction of  their  works  ;  part  of  the  plaintiff's  said  busi- 
ness being  the  lighting  of  the  city  streets  ai:d  public 
places  ; 

Considering  that  the  plainliils,  wdierc  Ihcv  v.tre  in  (_)ccu- 
pancy  of  streets  or  public  places  in  the  citv  of  Quebec,  or 
of  portions  thereof,  with  their  said  poles  and  wires  prior 
to  the  advent  thereto  of  the  said  defendants,  have  right.s 
resultant  from  such  occupation,  which,  though  not  exclu- 
sive rights,  entitle  them  to  protection  and  to  being  main- 
tained in  such  possession  or  occupancy  as  is  reasonable  ; 

Considering  it  is  established  that  the  defendants  have  so 
constructed  their  line  that  it,  at  certain  points,  constitutes 
an  illegal  interference  with  the  plaintiff's  said  line,  or 
system,  and  with  their  said  business;  and  that  the  dangers, 
detriments  and  injuries  thereto  thereby  occasioned  justify 
the  plaintiffs  in  asking  redress  from  this  court  ; 

Considering  that  the  suggestions  of  the  said  experts  for 
the  diminishing  of  the  dangers  involves  such  an  interference 
with  the  property,  poles,  wires  and  appliances  of  the 
plaintiffs  as  renders  such  suggestions  impossible  of  adjus- 
tion,  and  that  their  adjustion  would  not  be  just  to  the 
plaintiffs,  nor  in  all  cases  protect  them  from  danger  and 
detriment  ; 

Considering  that  the  plaintiffs  have  established  by  the 
said  report  of  said  experts,  and  by  the  other  evidence  of 
record,  that  the  poles  and  wires  of  the  said  defendants  are 
in  dangerous  proximity  with  those  of  the  said  plaintiffs, 
at  all  the  points  complained  of  in  the  plaintiff's  declara- 
tion, except  the  intersections  of  said  wires  at  Acqueduct 
and  aiassue  streets,  Crown  street,  opposite  Merchant's 
Club,  McMahon  and  D'Auteuil  streets,  Angele  and  Elgin 
streets,  and  Ursule  and  St.  Louis  streets  ; 

Considering  that  the  motion  of  the  said  defendants  for 
the  rejection  of  the  said  reports  of  said  experts  is  irregu- 
larly made,  and  is  also  on  its  merits  inadmis.sible,  and 
unfounded  :  the  said  motion  is  rejected  with  costs  :  and 
it  is  hereby  adjudged  and  ordered  that  the  said  defendants 
do,  within  three  months  upon  the  service  upon  them  of 
the  present  judgment,  remove  all  the  wires,  poles  and 
other  constructions,  so  as  aforesaid  in  dangerous  proximi- 


ty with  those  ol  the  said  plaintilfs,  to  wit,  at  the  inlir- 
sections  ol  the  following  streets  in  the  city  of  Queljec, 
vi/..:  of  St.  Francis  and  St.  Doiiiinick,  St.  Francis  ami 
Grant,  St.  h'rancis  and  Bridge,  vSt.  F'rancis  and  Crown, 
Jacques  Cartier  and  St.  Francis,  St.  Francis  and  Dorches- 
ter, St.  Francis  and  Caron,  St.  Francis  and  St.  Anselnie, 
St.  Fr.incis  and  Boulevard  I.angelier,  Church  and  Prince 
l-'.dward,  Church  and  Queen,  Church  and  Richanlsou, 
Church  and  King,  Churcli  and  Ilek-ne,  St.  Aiiscliiic  and  St. 
Joseph,  St.  Valier  and  Turgcon,  Colomlie  and  near  BkjuIc- 
vard  Langelier,  Francis  and  Boulevard  Langclier,  Bcdard 
west  of  Boulevard  I,angelier,  Bedard  opposite  No.  42,  Bed- 
ard  and  dela  Violette,  Bedard  opposite  No.  75,  Bedard  and 
I'.uent,  Avenue,  Bedard  and  Carillon,  Valier  street  near 
Canadian  I'acific  Ivailway,  Valier  street  near  toll-gate, 
Montniagny  and  Bollard,  Bollard  and  St.  Sauveur,  Bollard 
and  St.  Luc,  Bollard  and  Germain,  Bollard  and  P.ayard, 
Bollard  and  Darocher,  Chenier  and  Buquesne,  Valier  and 
Massue,  Sauvageau  opposite  Nos.  9  and  17,  Sauvagcau 
and  Bagot,  Sauvageau  and  Sloriu,  Sauvageau  and  Her- 
niine,  vSauvageau,  opposite  No.  102,  Sauvagcau  and  Kir- 
ouac.  Aqueduct  and  Montcalm,  Aqueduct  and  Boisseau, 
Aqueduct  and  Monn,  Aqueduct  and  St.  Luc,  Colombe  and 
St.  Germain,  Colombe  and  ]?ayard,  Colombe  and  Burocher, 
Colombe  and  Victoria,  Colombe  and  Sauvageau,  Colombe, 
near  -Sauvageau,  Demers  and  St.  Jude,  St.  Valier  and  St. 
Jude,  Boulevard  Langelier  and  Notre  Dame,  Notre  Dame 
and  St.  Ansehne,  Notre  Dame  and  Carun,  Notre  Dame  and 
Dorchester,  Notre  Dame  opposite  Nos.  11,  25  and  31, 
Notre  Dame  and  Crown,  Desfosses  and  Church,  Bridge  and 
Grant,  Dominiek  and  St.  liochs,  St.  Paul  and  Ilaymarket, 
Arago  and  Belleau,  Arago  and  Valier,  Valier  and  Cote 
d'Abraham,  Cote  d'Abraham  and  Richelieu,  Eustache  and 
Richelieu,  Glacis  and  Richelieu,  i\IcJIahon  and  St.  Angele, 
John  and  Dauphine,  Dauphine  and  Ursule,  Dauphine  and 
d'Auteuil,  d'Auteuil  and  Anne,  Patrick  and  Eustache,  Pat- 
rick and  St.  Augustin,  Simon,  D'Artigny,  Ste.  Genevieve, 
Lachevrotiere,  Jupiter  and  Drolet,  Scott,  Palais  and  Vai 
icr,  Lacroix  and  Paul,  Ancien  Chantier,  .St.  Charles,  Dam- 
bourges  Hill,  Sous  le  Cap,  Sault  au  Matelot,  St.  James, 
Bell's  Lane,  St.  James  and  Dalhousie,  St.  Paul  and  Bell's 
I,ane,  St.  Antoine  and  Dalhousie,  St.  Antoine  and  St. 
Peter,  Notre  Dame  Square,  LePlacc  opposite  Blanchard's, 
Notre  Bame  and  Sous  le  Fort,  Cul. de-Sac,  Champlain, 
Sous  le  F'ort  and  St.  Peter,  .Amable  and  Conr6y,  D'Artig- 
ny, St.  Michael  and  Scott,  I<an.sdowne  avenue  and  Grande 
Alice,  Berthelot  and  Grande  AUee,  Julia  ,iiul  Michael, 
Julia  and  D'Artigny,  St.  Augustin  and  Julia,  vSt.  Augus- 
tin and  St.  Patrick,  and  in  deiault  ol  said  defendants  com- 
plying with  this  judgment  within  said  time,  the  said 
plaintiffs  are  hereby  authorized  to  have  removed  all  the 
said  poles  and  wires  at  the  cost  atid  expense  of  the  said 
defendants  ;  and  the  defendants  arc  condemned  to  pav  to 
the  said  plaintiffs  their  costs,  reserving  In  iJie  plaintilfs 
their  recourse  for  damages. 


INSULATION    RESISTANCE  OF    WIREMEN'S  GLOVES. 

A  recent  nuijiber  of  the  "Bulletiu  de  la  Socicte  Inrterna- 
lionale  des  Electriciens"  contains  a  paper  read  by  Janet 
before  the  Societe  in  Paris,  in  which  the  author  gives  an 
account  of  laboratory  experiments  ])erft)rmed  by  him  in 
order  to  find  the  insulation  resistance  of  different  types 
of  gloves  for  waremen.  The  experiments  were  performed 
fir.st  with  the  gloves  dry  and  then  with  thenr  wet,  the 
pressure  being  105  volts  in  each  ease.  In  the  dry  test  the 
gloves  were  filled  with  mercury  and  then  suspended  in 
basin  of  mercury  ;  fine  sand  moistened  with  acidulated 
water  was  u.sed.  The  resistance  in  megohms  ranged  from 
zero  to  52,500  dry  and  from  zero  to  420  wet.  The  author 
also  made  wet  tests  for  determining  the  effective  e.m.f. 
at  which  the  gloves  broke  down  under  high-pre.ssure  alter- 
nating currents.  Tliree  of  the  samples  broke  down  at  low- 
voltage,  while  three  others  broke  down  at  i,ooo,  2,000 
and  11,000  volts  respectively.  In  the  discussion  which 
followed  the  reading  of  the  paper  it  \vas  argued  that  in- 
sulating gloves  cannot  generally  be  regarded  as  an  effect- 
ive protection  ;  and  that  wiremen  with  gloves  should  not 
touch  the  conductors  directly,  but  only  such  i)arts  as  are 
already  insulated. 
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SYSTEM  AND  EFFICIENCY  OF  ELECTRIC 

TRANSMISSION  IN  FACTORIES  AND 

MILLS.* 

By  WlLL'AM    S.    Al.DRlCH. 

The  recent  progress  in  the  use  of  electricity  for  the 
transmission  of  power  over  short  distances  has  de- 
veloped a  new  industry.  It  bids  fair  to  rival  in  magni- 
tude and  usefulness  the  field  of  long-distance  trans- 
mission, much  earlier  developed,  and  now  almost  ex- 
clusively held  by  electricity.  As  applied  to  factories 
and  mills  electricity  is  simply  a  means  to  an  end, 
which  is  primarily  the  transmission  of  power  over  quite 
short  distances,  from  50  to  500  feet,  and  within  one 
building  or  a  group  of  buildings.  Upon  entering  this 
new  field  it  has  had  to  contest  every  inch  of  its  progress 
in  competition  with  long-established  usage,  in  order 
to  displace  the  unwieldly  and  unsightly  power  trans- 
missions by  shafting,  belting,  and  rope  drives.  In  al- 
most all  cases  of  new  manufacturing  plants,  however, 
the  features  of  electric  transmission  have  received 
thorough  consideration,  resulting  in  many  factory  in- 
stallations in  which  this  system  is  exclusively  used. 

Some  manufacturers  have  hoped  that  electricity 
would  solve  all  of  the  problems,  and  at  once,  upon  its 
introduction  into  their  establishments;  others  have 
known  it  would  be  of  no  use  from  the  beginning. 
There  are  many  factories  and  mills  in  which  the 
introduction  of  electricity  for  power  transmission  will 
not  pay,  under  existing  conditions;  there  are  more 
establishments  in  which  it  would  pay,  in  which  an  in- 
vestment in  electric  transmission  would  prove  to  be  a 
dividend-paying  investment.  No  general  rules  can  be 
laid  down.  Each  case  must  be  carefully  examined, 
and  a  most  thorough  preliminary  survey  made  of  all 
the  conditions  and  requirements. 

SY'STEMS    OF    ELECTRIC    DISTRIBUTION    FOR    FACTORIES. 

In  choosing  a  system  of  electric  transmission  for 
manufacturing  work,  it  is  not  necessarily  best  to 
have  that  one  system  which  will  the  most  readily 
lend  itself  to  all  of  the  work  to  be  performed,  for  light, 
heat  and  power  service.  A  composite  system  may 
prove  best  suited,  even  in  such  short-distance  trans- 
mission. That  is,  lighting  service  will,  in  general,  be 
more  satisfactory,  and  need  not  be  more  expensive, 
if  supplied  independently  of  the  power  service.  Direct 
and  alternating  currents  are  equally  adapted  for  factory 
transmission,  and  by  simple  or  multi-circuit  systems  of 
distribution  ;  that  is,  by  two,  three,  or  four-wire 
systems,  as  the  case  may  require.  Preferably,  all  dis- 
tribution should  be  direct  ;  that  is,  without  the  use  of 
storage  batteries,  rotary  converters,  or  transformers, 
except  foi  certain  lines  of  work  in  which  it  may  be 
necessary  to  use  one  or  the  other  of  these  indirect 
systems  of  distribution. 

In  the  matter  of  voltages  a  wide  range  is  possible  : 
no-volt  two-wire  and  220-volt  three-wire  systems  for 
use  of  either  direct  or  alternating  currents  for  light 
and  power;  440-volt  two-phase  alternating  current 
three  or  four-wire  systems  for  both  light  and  power  ; 
550-volt  direct-current  two-wire  system,  or  550-voIt  al- 
ternating current  three-phase  three-wire  system,  chiefly 
for  power  service,  or  the  monocyclic  system  for  both 
light  and  power.  In  general,  it  will  not  be  necessary 
or  advisable  to  use  over  550  volts,  direct  or  alternating 
current.     Shocks  arising  from    accidental  contact  with 


*Abstract  of  a  pa[>er  read  at  the  Cincinnati  nfeeting  of  the   A 
Mechanical  Engineers. 
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wires  carrying  currents  of  this  voltage  are  not  neces- 
sarily dangerous.  Experience  has  shown  that  workmen 
respect  the  distributing  wires  the  higher  the  voltage. 
But  it  is  not  necessary  to  command  such  respect  by 
raising  it  above  550  volts. 

ELECTRIC     TRANSMISSION    BY    DIRECT     CURRENTS. 

."Vt  the  time  that  electricity  was  introduced  into 
manufacturing  establishments  the  direct-current  sys- 
tem was  the  only  one  available.  For  the  peculiar  and 
exacting  service  required  in  driving  all  kinds  of  machine 
tools  and  various  workshop  appliances,  there  were 
difficulties  to  be  overcome  with  any  system.  It  was 
necessary  to  secure  satisfactory  methods  of  producing 
a  large  starting  turning  moment,  or  torque,  for  varying 
the  speeds  as  might  be  required  under  uniform  or 
variable  loads,  and  for  reducing  to  a  minimum  the 
trouble  arising  from  the  use  of  a  commutator. 

With  direct  current  motors,  it  was  a  simple  matter 
to  introduce  starting  boxes  (resistances)  in  the  armature 
circuit  to  control  the  torque,  as  well  as  rheostats 
(resistances)  in  the  fields  to  control  the  speed  in  par- 
ticular. But  every  such  resistance  meant  an  expendi- 
tureof  energy  in  otherwise  useless  heating  of  the  wire 
or  other  material  of  which  these  resistances  might  be 
made.  The  so-called  Ward  Leonard  system  came  to 
the  rescue  with  its  two  additional  machines  in  order 
to  operate  the  one  given  machine  as  a  motor,  at  practi- 
cally a  constant  efficiency  under  all  conditions  of  load 
and  speed.  This  system  has  been  very  successfully  and 
extensively  used  in  elevators,  cranes,  etc.  By  the  use 
of  the  auxiliary  machines  the  supply  voltage  may  be 
varied  according  to  the  speed  desired,  and  the  current 
supplied  according  to  the  torque  required,  without 
wasting  any  energy  in  heating  wasteful  resistances. 
For  conditions  of  factory  service  permitting  of  such  an 
application,  two  motors  may  be  advantageously  used  on 
one  machine  or  set  of  machines,  by  means  of  which 
it  is  possible  to  vary  the  torque  and  speed  quite  as 
satisfactorily  as  in  street  car  working,  by  the  series- 
parallel   method  of  control. 

The  difficulties  with  commutators  have  been  almost 
entirely  overcome  and  many  refinements  in  design 
effected,  so  that  the  direct-current  motor  of  to-day 
leaves  little  to  be  desired.  Such  objectionable  features 
as  still  remain  are  inherent  in  the  direct-current  sys- 
tem used,  and  are  found  to  lie  chiefly  in  the  kind  of 
armature,  commutator  and  brush  devices  required. 
These  parts  are  most  liable  to  derangement,  require 
systematic  attention  for  cleanliness  and  efficiency  and 
renewals  of  brushes. 

ELECTRIC  TRANSMISSION   BY  ALTERNATING  CURRENTS 

INDUCTION    MOTORS. 

The  alternaling  current  system,  with  its  induction 
motor  service,  offered  practically  the  only  alternative 
to  those  engineers  and  manufacturers  who  did  not  care 
to  be  troubled  with  the  petty  annoyances  and  delays 
likely  to  occur  at  any  time  with  the  direct-current 
motor.  The  induction  machine  as  it  stands  to-day  is 
probably  the  most  perfect  motor  yet  developed  from  the 
standpoint  of  electric  transmission  in  factories  and 
mills.  It  may  be  started  and  operated  from  any 
point  at  any  time,  at  practically  any  load  and  speed 
within  its  predetermined  ranges.  It  may  be  used  on 
1 10,  220,  440  or  550-volt  alternating  current  circuits  of 
one,  two  or  three  phases.  It  does  not  require  any 
direct-current  supply  as  the  synchronous  motor  does 
•or    its     field    excitation.        It     does    not     require     any 
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brushes,  commutator  or  collecting  rings.  Oft'^ctting 
tliese  advantages,  however,  are  certain  restrictions. 
The  speed  of  an  induction  motor  falls  off  slightly  as 
the  load  is  increased.  The  ability  to  start  an  induc- 
tion motor  from  rest  under  a  heavy  load,  as  well  as 
the  possible  speed  changes  during  its  operation,  are 
obtained  at  some  sacrifice  of  efficiency. 

Induction  motors,  moreover,  permit  of  higher  lineal 
speeds  than  are  possible  with  any  other  type,  from 
6,000  to  7,000  feet  not  being  infrequent.  By  suitable 
arrangements  of  its  field  windings,  this  type  of  motor 
may  have  its  speed  altered  in  regular  steps,  so  reducing 
it  one-half,  one-quarter,  one-eighth,  etc.  This  makes 
possible  similar  changes  to  gear-wheel  combinations, 
which  may  therefore  be  eliminated  to  the  extent  that 
the  induction  motor  is  installed  to  effect  such  changes. 
In  almost  all  cases  of  shop  driving,  the  slip  is  not 
objectionable,  any  more  than  the  increasing  slip  of  the 
driving  belt  as  the  load  is  thrown  on.  These  motors 
will  stand  almost  any  amount  of  rough  usage  and 
heavy  overloads,  as  they  cannot  be  burned  out.  II 
excessively  overloaded,  the  motor  slows  down  and 
stops,  starting  up  immediately  as  socn  as  the  load  is 
lightened.  Ordinarily,  machine  tools  and  almost  all 
classes  of  shop  machinery  are  started  at  quite  light 
loads,  and  the  full  load  is  thrown  on  when  the  work  or 
the  tool  is  up  to  the  speed  desired.  For  this  class 
of  work  the  induction  motor  seems  specially  fitted. 

A  larger  generating  power  plant  is  required  for  an 
installation  of  induction  motors  than  would  be  the 
case  if  direct-current  motors  were  used.  This  is  on 
account  of  the  energy  which  is  lost  in  all  classes  of 
alternating  current  circuits  in  which  there  is  con- 
siderable self-induction,  whether  in  the  transmission 
wires  or  in  the  appliances  used.  In  the  case  of  induction 
motors  this  loss  is  very  appreciable  at  light  loads, 
becoming  much  reduced  at  average  and  heavy  loads, 
at  which  it  is  almost  uniform. 

SYNCHRONOUS    MOTORS. 

Synchronous  motors  are  admirably  adapted  to  factor\ 
service  where  absolute  uniformity  of  speed  is  required, 
and  where  the  extra  installation  of  a  direct  current 
supply  for  their  field  excitation  is  not  deemed  objection- 
able. While  induction  motors  are  always  wasteful  of 
some  energy,  through  their  high  self-induction,  syn- 
chronous motors  may  on  the  other  hand  be  brought 
into  that  condition  of  operation  practically  equivalent 
to  the  use  of  direct-current  m.otors,  at  least  for  a  large 
range  of  their  loads.  In  other  words,  the  power 
factor  of  a  synchronous  motor  may  be  made  almost 
anything  from  zero  to  unity,  according  to  the  extent 
of  excitation  of  its  fields  by  the  direct  current  applied 
for  this  purpose. 

When  made  in  the  revolving  field  type,  synchronous 
motors  are  self-starting  from  rest  at  light  loads.  They 
may  be  very  heavily  over-loaded,  without  falling  out 
of  synchronism  or  out  of  step,  and  when  they  do  for 
an  instant  they  may  be  brought  back  again  by  throw-ing 
off  some  of  the  load.  A  well-designed  synchronous 
motor  will  carry  at  least  three  times  its  full  normal 
load,  and  not  dropout  of  step.  If  an  imluction  motor 
is  built  for  such  over-loads  it  is  likely  to  have  quite 
low  efficienc)'  at  ordinary  loads. 

Higher  efficiencies  may  be  obtained  with  syn- 
chronous motors  than  with  induction  motors  of  the 
same  output.  In  fact,  such  motors  realize  the  ideal 
conditions  of  motor  working  in  which  the  motor  attains 


almost  the  same  ellicicnc)  as  the  generator.  Both 
induction  and  ssnchronous  motors  have  usually  higher 
olFiciences  than  direct  current  motors  of  same   size. 

COMBIXHII     INDICTION    AMI    S  VXCHKOXOl'S     MOTOR 
WORKING. 

The  ideal  conditions  in  a  factory  installation  no 
douht  would  be  secured  where  both  induction  and 
s\  nchronous  motors  were  used,  the  former  for  small 
machines  and  direct  driving,  the  latter  for  operating 
a  set  or  group  of  machines.  The  synchronous  motors 
would  be  started  up  just  before  beginning'  the  work  of 
the  d.:v,have  at  all  times  a  light  constant  load,  and 
might  easily  be  reg'ulated  as  to  produce  an  almost 
balanced  svslem  in  combination  with  the  induction 
motors.  In  such  a  system  of  transmission  the  lagging 
currents  of  the  induction  motors  would  be  offset  by  the 
leading  currents  of  the  synchronous  mcitors,  if  the 
latter  were  operated  to  produce  such  leading  currents. 
The  whole  system  would  be  operated  practically 
throughout  quite  a  range  of  load  variations,  as  if  it 
were  a  simple  liirect  current  system,  the  advantage  of 
such  a  condition  is  apparent  ;  it  means  least  installation 
for  any  given  output,  or  greatest  output  for  any  given 
capacity  of  of  generating  plant.  The  group  method 
of  electric  driving  is  much  better  adapted  for  small 
machines,  up  to  and  including  2-horse  power  capacity, 
and  especialh  where  such  machines  are  in  almost 
constant  service.  Above  this  size,  individual  motor 
driving  becomes  more  and  more  efficient,  particvilarlv 
if  the  machines  are  operated  only  a  fraction   of  the  da)-. 


ELECTRIC  ELEVATORS. 

TnK  electric  elevator  has  gradually  won  its  way  to 
the  confidence  and  favor  of  architects  and  building 
owners,  and  has  recently  achieved  a  marked  triumph 
in  being  selected  to  convey  visitors  to  the  top  of  the 
Washington  monument — a  sheer  lift  of  498  feet.  The 
elevator  is  capable  of  carrying  thirty-five  passengers 
and  makes  the  ascent  in  five  minutes.  Its  operation  is 
said  to  be  easy.  It  is  at  all  times  under  perfect  control 
and  is  carefully  fitted  with  safety  devices.  The  ele\ator 
was  made  and  installed  hy  the  Marine  luigine  .and 
Machine  Co.,  of  New  York,  and  is  operated  from  a 
small  power  house  situated  750  feel  west  of  the 
monum.ent. 


THE  WATER  POWERS  OF  SWEDEN. 

A  recent  report  of  the  Swedish  Agricultural  Depart- 
ment; estimates  the  available  energy  of  the  principal 
waterfalls  in  Sweden  at  from  2,000,000  to  4,000,000 
horse-power.  It  is  not  stated  whether  these  figures 
apply  only  to  sites  which  may  be  developed  at  ordinary 
expense  or  include  all  practical  water-powers.  It  is 
pointed  out  that  the  national  coal  bill  for  last  ^ear 
amounted  to  64,000,000  crowns,  and  that  this  sum 
might  be  considerably  diminished  by  the  employmenl 
of  the  natural  motive  power  possessed  by   the  cimntry. 


THE  A.  I.  E.  E. 

The  American  Institute  of  I-^lectrical  Engineers  will 
meet  in  aiuuial  convention  in  the  New  V'ork  State 
Building,  on  the  Pan-American  Exhibition  Grounds, 
Buffalo,  on  Tuesday,  the  20th  inst.  Only  morning 
s-ssions  will  be  held,  at  which  abstracts  of  papers  will 
be  presented  on  a  variety  of  subjects,  including  one  by 
Mr.  W.  S.  .A.ldrich,  of  Toronto,  and  Mr.  H.  W. 
Redfield,  on  "  Electric  TransmissiiMi  Systems." 
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QUESTIONS  AND  ANSWERS, 


Central  station  manager  -writes  :  I  am  ^oing  to  put  up 
a  three-phase  transmission  line,  about  nine  miles  long, 
using  6,oo<i  volts  ;  how  often  should  it  be  transposed  so  as 
to  avoid  unbalancing  of  the  voltage  at  the  receiving  end  ? 
Answer.— If  you  put  your  line  up  in  the  shape  of  an 
equilateral  triangle,  and  your  load  on  all  three  wires  is 
approximately  equal,  there  will  be  no  need  for  any  trans- 
positions, but  if  you  are  likely  to  have  loads  very  much 
unbalanced,  or  if  your  line  is  to  be  strung  in  any  shape 
but  that  of  an  e-jual  sided  triangle,  you  should  transpose 
it  twice,  one-third  of  the  way  from  each  end. 

"  Operator  "  asks  :  How  do  you  reverse  the  direction 
of  rotation  in  a  direct  current  shunt  or  series  motor,  and 
in  single,  quarter  and  three  phase  induction  motors  ? 

Answer. — Direct  current  motors,  both  series  and  .shunt, 
are  reversed  by  changing  the  direction  of  the  current 
through  either  the  armature  or  the  field  ;  if  it  be  reversed 
through  both  simultaneously,  that  is,  if  you  merely  re- 
verse the  two  leads  which  supply  current  to  the  machine, 
the  direction  of  rotation  will  remain  the  same.  Single 
phase  induction  motors  which  are  not  wound  so  as  to 
have  any  definite  direction  of  rotation,  will  continue  to 
revolve  in  the  way  they  are  first  started,  that  is,  without 
changing  any  connections  they  will  revolve  in  either  dir- 
ection, provided  they  are  first  started  that  way  by  some 
external  means.  Quarter  phase  motors  need  to  have  the 
connections  of  one  phase  reversed  ;  reversing  the  loads  to 
l)Oth  phases  will  keep  the  motor  running  in  the  same 
direction.  Three  phase  motors  need  to  have  any  two 
leads  interchanged. 

"  Student  "  asks  :  Docs  it  make  any  difference  to  a 
street  railway  system  whether  the  trolley  is  positive  or 
negative  ? 

Answer.— It  makes  no  difference  whatever  to  the  opera- 
tion of  the  cars  and  plant,  though  it  is  usual  to  make  the 
trolley  positive  in  order  to  reduce  to  a  minimum  the 
effects  of  electroly.sis  on  the  various  water  and  gas  pii  es 
running  adjacent  to  the  rails  of  the  system. 

.1.  K.,  Montreal  ;  What  hor.sc  power  per  drill  does  it 
require  to  run  an  ordinary  air  compres-sor  lor  mining 
work  ? 

Answer.— It  is  usual  to  reckon  on  12  to  14  horse  power 
lor  carh  drill,  though  this  figure  is  somewhat  altered  by 
the  elevation  of  the  plant  above  sea  level. 

Mining  Engineer  :  I  am  thinking  of  puttiii(g  in  a  tran.s- 
mission  plant  to  supply  a  mining  camp  with  light  and 
jjower,  and  would  be  glad  of  your  advice  as  to  the  best 
.system  to  use 

Answer.— Without  various  particulars  as  to  the  head  of 
water  you  have  available,  the  length  of  your  line,  the 
amount  of  power  you  want  to  deliver,  etc.,  etc.,  it  is 
absolutely  impossible  to  give  you  any  reasonable  recom- 
mendations as  to  the  plant  most  suitable  for  your  needs, 
though  generally  speakirug,  we  would  say  that  a  40  cycle 
three-vha.se  installation,  using  direct-coupled  generators, 
would  be  the  one  most  suited  to  the  majority  of  cases. 

F.  T.,  Toronto  :  What  is  the  lowest  circuit  frequency 
on  which  arc  and   incandescent  lamps  can  !)e  run  ? 

Answer. — Arc  lamps  for  out-door  use  are  quite  satisfac- 
tory on  40  cycles,  though  for  inside  work  they  are  some- 
what too  unsteady.  Below  this  frequency  their  perform- 
ance in  any  situation  cannot  be  considered  satisfactory. 
Incandescent  lamps,  if  of  fairly  low  vo,tage,  and  there- 
fore, heavy  filaments,  give  good  service  at  a  frequency  as 
low  as  40  cycles,  though  if  the  use  of  220  volt  lamps  be 
attempted,  there  will  be  noticeable  flickering  ;  on  the  other 
hand,  52  volt  lamps  will  give  fair  .service  on  a  frequency 
as   lowr  as  30  p.p.s. 

R.  M.  writes  :  Why  are  street  railway  motors  always 
series  -wound,  instead  of  shunt  ? 

Answer.— Because  the  shunt  wound  motor  would  run 
when  supplied  with  a  given  voltage  at  approximately  the 
same  speed  irrespective  of  the  load,  which  would  mean 
that  when  going  up  heavy  grades  the  armatures  would  be 
overloaded  beyond  a  safe  point,  also  it  would  not  be 
possible  to  get  a  five  shunt  winding  into  as  small  a 
space  as  the  series  coils  \vill  go,  due  to  the  extra  amount 


of  insulatiiin  necessary,  and  the  heating  and  the  chances 
of  trouble  would  both  be  increased.  Again,  the  circuit 
through  the  motors  is  often  broken  iov  an  instant,  due  to 
dirt,  snow,  etc.,  on  the  track,  and  if  the  m^jtor  were 
.shunt  wound  the  field  would  take  so  long  to  come  up,  due 
to  its  large  self  induction,  as  compared  with  that  ol  the 
armature,  that  the  current  through  the  latter  would  reacli 
far  beyond  a  safe  amount  before  the  field  had  got  any 
strength  ;  whereas  if  the  motor  is  series  wound,  the  arma- 
ture and  field  currents  must  be  identical. 

"  R.  M.,"  Vancouver  :  What  is  considered  to  be  the 
ordinary  coal  consumption  per  indicated  horse  po-wer  hour 
for  engines  running  under  the  conditions  which  obtain  in 
the  usual  engine  room  ? 

Answer. — The  very  best  results  that  have  been  obtained 
with  compound  condensing  engines  .show  a  coal  consump- 
tion little,  if  anything,  lelow  i  1-2  lbs.  per  I.H.P.,  while 
on  the  other  hand,  there  are  many  plants,  which  are  not 
considered  by  their  owners  to  be  hy  any  means  out  of 
date,  whose  coal  bill  will  run  up  to  6  or  7  lbs.  We  would 
imagine  that  any  simple  non-condensing  engine  that  pro- 
duced an  I.H.P.  on  3  lbs.  of  coal,  was  giving  good  service, 
this  figure  being  reduced  by  about  10  per  cent,  if  the  en- 
gine be  compounded,  a  further  reduction  of  15  per  cent, 
being  accomplished  by  running  it  condensing  as  well. 


PAN-AMERICAN  EXPOSITION  SEARCH-LIGHT  SIGNALS 
TO  TOROiNTO. 
Signals  from  the  30-inch  search  light,  on  the  electric 
tower  of  the  Pan-American  Exposition,  were  sent  to 
Niagara  Falls  on  .Tuly  25th,  by  Prof.  Geo.  F.  Sever, 
Superintendent  of  Electrical  Exhibits,  in  the  presence  of 
the  electrical  jury,  thus  demonstrating  the  feasibility  of 
this  method  of  signalling  at  night. 

Since  that  time  search-light  signals  have  been  .scut  ironi 
Buffalo  to  Toronto,  a  d  stance  of  58  miles,  through  ar- 
rangements completed  by  Prof.  Sever,  in  co-operation  with 
Mr.  Wm.  S.  Aldrich,  consulting  electrical  engineer,  of 
Toronto.  The  fir.st  trial  was  made  9.10  p.m.,  August  9th, 
with  clouds  over  Toronto.  The  local  illumination  of  the 
overhead  .sky  by  the  electric  arc  lights  in  the  streets  of 
Toronto  effectually  prevented  any  discrimination  being 
made  between  the  local  and  the  Buffalo  illumination  ol 
the  clouds.  The  second  trial  was  made  9.50-10.15  p.m., 
August  13th,  with  a  perfectly  clear  atmo.sphere.  Owing  to 
the  .smoke  settling  down  over  the  city,  no  signal  could  be 
discerned  from  the  top  of  the  municipal  hall  tower,  Tor- 
onto. This  was  the  pre-arranged  objective  point  tor  both 
experiments. 

Special  long-distance  communication  was  arranged  be- 
tween the  top  of  this  tower  and  the  electric  tower  at  the 
Pan-American  through  the  courtesy  of  the  Bell  Telephone 
Company,  represented  by  Mr.  K.  .1.  Dunstan,  of  Toronto, 
so  that  every  detail  of  the  experiment  could  be  followed. 
The  special  instructions  were  to  depress  the  search-light 
to  the  lake  horizon,  bearing  on  the  municipal  hall  tower, 
Toronto,  then  to  Siweep  the  horizon  a  definite  angle  to  the 
right  and  left  of  this  bearing, and  later  to  elevate  and  de- 
press the  light  at  the  original  bearing.  All  ol  the.se  sig- 
nals were  very  clearly  discerned  during  the  .second  trial 
by  Mr.  C.  II.  Rust,  city  engineer  of  Toronto,  with  parly 
located  on  Centre  Island,  two  miles  off. shore  from  the 
city. 

The  electric  tower  of  the  Pan-American,  390  feet  high,  is 
distant  58  miles  in  an  air  line  from  the  municipal  hall 
tower,  Toronto,  300  feet  high.  At  this  distance  one  de- 
gree of  arc  in  the  horizontal  movement  of  the  search-light 
would  move  it  across  the  horizon  at  Toronto  one  mile, 
thus  enabling  the  operator  at  Buffalo  to  throw  the  light 
to  any  desired  point  along  the  lake  front  at  Toronto. 
The  dip  of  the  horizon  at  this  distance  was  calculated  by 
the  formula  u.sed  by  the  Ilydrographic  Office,  V .  S.  Navy 
Department,    as    follows  : 


Distance   in   statute  miles  equals   1.317   V  height   in    feet. 

The  difference  in  level  between  Lake  Erie  and  Lake  On- 
tario of  326  feet  was  also  taketi  into  consideration.  The 
true  bearing  of  the  Toronto  tower  from  the  electric  tower 
was  found  to  be  north  25  degrees  west. 


Aiij;iist,    u)0\ 
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ELECTRIC  LOCOMOTIVE  FOR  A  PULP  COMPANY. 

TIic  accoiiipanving  illustration  rcprusuiits  an  tlcttrK 
locomotive  recently  built  at  the  shops  ol  the  Quebec  Rail- 
way, Light  &  Power  Company,  of  Quebec  city,  lor  the 
Chicoutimi  Pulp  Company,  of  Chicoutimi,  Que.  It  was 
designed  by  Mr.  Russell,  the  general  superintendent,  and  is 
intended  for  the  shunting  of  regular  freight  cars  about  the 
company's  yards,  and  for  luiuling  the  i^roducts  from  the 
mills  to  the  c(5mpanv's   wharves  on   the  Saguenav   river. 

The  diiiieiisions  of  the  loeoiin  itive  are  :  Length  over  all, 
i;  feet  :  width,  7  (eet  6  inclics  ;  wheel  base,  7  leet  6 
inches  ;  gross  weight,  4,^,500  jiounds.  The  frame  is  very 
strong  and  of  substantial  construction,  of  oalk,  with  pan- 
elling of  whitewood.  The  doors,  windows,  sashes,  etc., 
are  of  cherry,  and  all  wood  and  iron  work  is  nicely  fin- 
i.slied,   painted   and   varnished. 

The  motor  equipment  consists  of  two  Westinghou.se  No. 
56-55  h.p.  motors  ;  gear  ratio,  i4.f>.S  on  4  1-2  inch  axles 
and  heavy  33  inch  wheels.  The  cab  contains  the  following 
equipment  :  One  G.  E.  type  K.  il-S.P.  controller  ;  one 
Westinghousc  automatic  circuit  breaker  ;  one  choke  coil  ; 
one  Westinghouse  rotary  air  jiump  ;  one  Westinghousc 
engineers'    automatic   brake   valve  ;    one   tpiick-break   switch 


ICthC  I  Kic  Locomotive. 

for  air  motor  ;  one  air  gauge  and  automatic  pressure  reg- 
ulator ;   one  large  air  reservoir  ;   and  one  hand  brake. 

The  locomotive  is  equipped  \vith  Westinghouse  automatic 
quick-action  air  brakes,  with  train  line  connections  at 
each  end. 

The  railway  lines  of  the  Chicoutimi  Pulp  Company  con- 
sists of  about  two  miles  of  track  having  an  average  grade 
of  2  T-2  per  cent.  The  only  heavy  grade  on  the  line  is  400 
feet  of  5  per  cent. grade  and  39  degrees  curvature.  In  a 
trial  test  at  the  shops  of  the  Quebec  Railway,  Light  it 
Power  Company,  the  locomotive  started  and  speedeil  up 
a  train  of  twelve  passenger  coaches  aggregating  a  tr)tal 
weight  of  255  tons.  A  SlJeed  of  about  ten  miles  per  hour 
was  accomplished  with  comparative  ease,  the  current  con- 
sumption being   100  amperes  per  motor  on  start,   and   115 

amperes  per  motor  on  speed.  The  wheels  .skidded  at  160 
amperes  per  motor,  with  an  equivalent  draw-bar  pull  0! 
nearly  8,000  pounds,   or  one-fifth  of  weight  on  drivers. 

Through  the  kindness  of  Mr.  D.  E.  Blair,  we  may  at  a 
later  date  give  sonic  details  regarding  the  operation  of  the 
locomotive. 


EFFECT  OF  TEMPERATURE  IN  RAIL  MAKING. 

It  has  for  years  been  known  to  all  rail  makers  that  bars 
linished  at  reduced  temperatures  yield  a  better  service  than 
those  turned  out  at  the  former  high  temperatures,  and  we 
notice  that  the  Pennsylvania  Railroad  Company  specified 
in  its  contracts  this  year  that  the  rails  must  be  finished 
at  a  low  heat.  Mr.  R.  W.  Hunt,  nl  the  above  railway, 
states  that  under  the  old  conditions  the  temperature  at 
which  sections  of  rails  at  80  lbs.  per  yard  were  finislied  in 
most  rail  mills  averaged  1,795  de-gs.  Kahr.,  as  observed  by 
the  "  Lunette  "  ])yroineler.  The  following  ob.scrvations 
have  been  made  under  existing  conditions,  in  altered  roUinj; 
nulls,  (111  So  lbs.  jier  yard  and  .some  lighter  rail  sections  : 
—Temperature  of  partially  forined  rails  when  first  placed 
on  cooling  table,  1,742  degs.,  1,772  dcgs.,  1,772  degs., 
1,742  degs.,  1,772  degs.,  1,772  degs.;  average,  1,762  degs. 
Fahr.  The  temperature  of  fini.shed  rails  on  leaving  the 
rolls  averaged  1,580  degs.  Fahr.  The  rails  remained  on 
the  cooling  table  for  periods  varying  from  I  min.  h  sec.  to 
I  min.  20  sec.  It  was  found  that  the  saws,  to  yield  a  rail 
of  So  lbs.  section,  30  feet  long,  had  to  be  set  quite  I  inch 
nearer    together   than   under   the   old   ])ractice. 


TESTS  OF  TROLLEY  WIRE. 

Mr.  A.  I,.  C.  Fell,  in  a  recent  paper  descriiilive  o(  the 
equipment  of  the  Shcflield  electric  raihvay  system,  men- 
tions the  fact  that  of  late  the  British  manufacturers  of 
coiqier  wire  have  greatly  improved  the  quality  of  their 
product.  He  also  refers  to  the  satisfactory  results  obtain- 
ed from  the  use  of  a  patent  trolley  wire  known  as  Phono- 
electric,    as   follows  :  — 

"  So  far  excellent  results  have  been  obtained,  the  only 
disadvantage  fjeing  that  the  conductivity  is  only  about  50 
per  cent,  that  of  pure  cojiper,  but  it  only  means  a  little 
more  copper  in  the  feeder  cables  to  make  up  lor  the  loss  in 
the  trolley  wire,  and  this  is  as  nothing  in  comparison  to 
the  benefit  derived  by  having  the  number  of  broken  trolley 
wires  reduced  to  a  minimum.  On  the  average,  it  was 
lound  that  the  Phoiio-elcctric  trolley  wire  gave  about  50 
per  cent,  greater  tensile  breaking  strength  and  withstood 
about  2  1-2  times  the  torsion  breaking  strain  of  good, 
hard-ilrawn  copper.  The  accompanying  tafile  gives  the  re- 
sults of  a  comparative  test  made  on  hard-drawn  copper 
and    Phono-electric    trolley    wire  : 
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Mr.  Charles  Tessareau,  for  twentv-six  years  in  the  em- 
ploy of  the  G.N.W.  Telegraph  Company  at  Montreal,  has 
been  appointed  chief  of  jiolicc  at  Lachinc,   Que. 


PUBLICATIONS. 

Messrs.  Thos.  Andel  &  Co.,  63  Fifth  avenue,  New 
York,  are  the  publishers  of  a  new  book  called  the 
"  A  B  C  of  the  Telephone,"  a  practical  treatise  on  the 
construction  and  operation  of  telephonic  apparatus, 
circuits  and  exchanges.  The  subject  of  private  inter- 
communicating telephone  systems  is  also  fully  treated, 
being  illustrated  with  diagrams  of  wiring,  containing 
descriptions  of  the  most  practical  switching  devices, 
and  numerous  representations  of  specially  constructed 
apparatus. 

Herr  Rathenan,  the  manager  of  the  Berlin  lilectrical 
Works,  has  informed  the  German  Emperor  that  a 
number  of  prominent  German  financiers  and  banks,  in 
conjunction  with  Messrs.  Siemens  and  Halske,  the 
Allgemeiue  Elektricitats-Gesellschaft,  the  firm  of 
Friedrich  Krupp,  of  Essen,  and  others  have  formed  a 
syndicate  to  study  the  problemofworkinga  "lightning" 
railway  from  Berlin  to  Zossen.  By  its  means  it  is 
hoped  to  attain  a  speed  of  from  125  to  160  miles  an 
hour  with  electric  cars,  one  of  which  is  already  being 
built  by  the  .^llgenieine  Elektricitats-Gesellschaft,  and 
the  other  by  the  firm  of  Siemens  Halske. 


THE  CANADIAN    ELECTRICAL  NEWS 


AuKiisl,    1901 


ENGINEERING  ^n^  MECHf\NlCS 


CANADIAN  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 

THE   ANNl'AL  CONVENTION. 

The  delejjates  appointed  to  represent  the  various  branehes  ai 
the  cominjj  annual  convention  of  the  Canadian  Association  of 
Stationary  Engineers  are  looking:  forward  to  a  pleasant  and 
profitable  time.  The  convent  on  will  be  held  in  Brantford  on 
Tuesday  and  Wednesday,  August  20th  and  2ist.  The  opening 
session  will  be  held  at  11  a.m.,  when  the  delegates  will  be 
welcomed  by  the  civic  .luthorities.  In  the  afternoon  there  will 
be  a  business  session  until  4  o'clock,  when  the  delegates  and 
visitors  will  be  given  a  drive,  through  the  courtesy  of  the 
Waterous  Engine  Works  Company.  A\  S  p.  ni.  there  \\  ill  be  an 
open  meeting,  at  which  papeis  on  engineering  topics  are 
expected  to  be  read  by  Messrs.  E.  J.  Philip,  A.  M.  Wickens  and 
Charles  Moseley. 

The  greater  p.trt  of  the  second  day  will  be  taken  u  >  by 
business  sessions,  and  in  the  evening  the  annual  banquet  will 
take  place.  The  members  at  Brantford  are  putting  forth  iheir 
best  efforts  to  make  the  convention  a  success  from  a  social 
standpoint.  The  executive  officers  of  the  C.  A.  S.  E.  are  :  G.  C. 
Mooting,  Toronto,  president  ;  Charles  Moseley,  Toronto,  vice- 
president  ;  A.  M.  Wickens,  Toronto,  secretary  ;  W.  Oelschlager, 
Berlin,  treasurer  ;  George  Dawson,  Hamilton,  conductor  ; 
James  Dixon,  Toronto,  doorkeeper. 

HAMILTON  NO.  2. 
The  annual  outing  of  Hamilton  Branch  No.  2  C.A.S.E.  was 
held  on  Ihe  evening  of  July  31st  on  the  beautiful  steam  launch 
•'  .Ampere,"  owned  by  Bro.  Allen  Marshall.  The  trip  across  the 
bay  and  out  into  the  lake  was  very  pleasant  ;  the  moon  was  in 
her  glory,  shining  over  the  waters,  and  every  person  enjoyed 
iliemselves.  The  main  feature  was  no  ladies  were  allowed  on 
board.  Mrs.  Marshall  sent  an  abundant  supply  of  refreshments. 
The  engineers  exhausted  their  energy  in  singing.  Bro.  Morris, 
in  his  fine  voice,  gave  two  songs,  and  Bros.  Ironside,  Dawson 
and  Chub  rendered  a  trio  with  a  chorrs  "  When  we  Goto  Brant- 
furd."  .\  hearty  vole  of  thanks  was  tendered  Bro.  Marshall  and 
Mrs.  Marshall. 

At  the  aunual  installation  a  short  lime  ago  .Aid.  R.C.  Pettigrew 
was  installing  master.  A  feature  of  ihe  meeting  was  a  jiro- 
senlation  of  a  handsome  umbrella  to  Bro.  James  Carroll,  the 
retiring  fin.incial  secretary. 


INSTRUCTIONS  FOR  SETTING  UP,  OPERATING  AND 
MAINTAINING  STATIONARY  BATTERIES. 
.\  catalogue   recenilj    issued    by    the   Gould   Storage    Battery 
Company,     Depew,     N.  V.,    contains    the   following    rules    and 
instructions  for  batteries,  which  are  well  worth  reproducing. 

1.  Unpack  the  cases  carefully,  opening  them  from  the 
marked  side,  and  clean  elements  and  containing  cells  (glass  jars, 
rubber  cells  or  lead  lined  wooden  tanks,  as  Ihe  case  may  be). 

2.  In   movmg  elements,  always  lift  them  by  both  top  bars. 

3.  Place  cells  in  desired  position,  leaving  a  space  of  about 
one  inch  between  jars  on  battery  stands,  which  should  be  erected 
in  a  cool,  accessible  place,  where  ihev  will  not  be  exposed  to 
dust  or  dampness. 

4.  Scrape  lead  connecting  lugs  and  connect  up,  being  careful 
to  join  adjacent  cells  in  series;  that  is,  positive  to  negative. 
The  positive  plates  are  stamped  P  or  + ,  and  are  of  a  daik 
brown  color,  while  the  negatives  are  of  a  dark  gray.  Screw 
connecting  bolts  or  binders  up  tightly. 

5.  The  acid  solution  should  be  mixed  one  day  before  it  is 
wanted  for  use,  to  allow  it  to  cool.  Under  no  circumstances 
fill  cells  with  warm  acid.  The  acid  solution  should  have  a 
strength  of  twenty-five  degrees  Baume,  which  should  be 
maintained  at  all  times  when  cells  are  fully  charged. 

6.  If  current  for  charging  be  available,  acid  solution  may  be 
poured  in  the  containing  cells,  one-half  inch  above  plates,  but  do 
not  fill  cells  unless  they  can  be  connected  to  the  charging 
circuit  at  once. 

7.  Immediately  after  filling  cells,  connect  charging  current 
and  charge  at  one-half  normal  rate  for  four  hours,  then  increase 
to  normal  rate,  and  charge  for  about  twenty  hours. 


8.  Before  closing  circviil,  be  sure  that  the  dynamo  positive 
is  connected  to  battery  jiositive,  and  tlynamo  negative  to  battery 
negative,  and  that  the  voltage  of  the  dynamo  is  10  per  cent, 
higher  than  the  battery  voltage. 

9.  .At  Ihe  end  of  the  first  charge,  each  cell  should  read  2.7 
volls,  and  gas  should  be  given  off  freely,  Ihe  soUnion  assuming 
the  appearance  of  boiling. 

10.  Subsequent  charging  should  be  slopped  when  voltage  is 
2.6  volls  per  cell  and  gas  is  given  off. 

11.  Discharge  should  be  stopped  and  cells  immediately  re- 
charged when  voltage  is  down  to  i.S  volts  per  cell  when  dis- 
charged at  normal  rate. 

12.  .Always  keep  the  plales  well  covered  with  Ihe  electrolyte 
acid  solution. 

13.  Exclude  all  dirl,  metallic  particles  or  foreign  matter  from 
the  cells. 

14.  Test  cells  individually  at  regular  intervals  with  both  hydro- 
meter and  cell  tester.  Should  any  cell  read  low,  cnt  it  out  of 
circuit  for  one  discharge  (thereby  givuig  it  an  extra  charge.)  If 
this  does  not  bring  it  up  to  the  proper  .condition,  disconnect, 
lake  it  apart,  lifting  the  element  from  the  jar  by  grasping  it 
firmly  by  both  cross  bars,  and  wash  it  well,  removing  with  a 
stick  any  foreign  material  which  may  adhere  to  the  plates  ; 
attend  lo  a  low  reading  cell  at  once  ;  do  not  wail. 

15.  Go  over  all  connections  regularly,  and  see  ihat  ilicy  are 
kept  clean  and  tight. 


STEAM  ENGINE  SPECIFICATIONS. 

The  Engine  Builders'  Association  cf  the  United  .Slates  has 
submitted  for  the  consideration  of  architects  and  engineers  the 
following  suggestions  in  connection  with  specifications  for  ihe 
installation  of  steam  engines  : — 

( 1 )  That  contracts  which  provide  a  penalty  for  failure  to  deliver 
in  time  or  for  failure  to  meet  guarantee  ought  also  to  provide 
equal  premiums  for  earlier  or  better  results  th;in  specified.  (2) 
That  bonds  should  not  be  required  on  installation  contracts 
unless  corresponding  bonds  for  similar  amounts  are  given  lo 
secure  pav'ment.  An  exception  always  being  made  in  the  case 
of  government,  state  or  municipal  contracts.  (3)  That  settle- 
ments or  any  part  of  them  ought  not  to  extend  beyond  three 
months  from  completion  of  'conti  act,  and  that  delay  on  the  part 
of  the  owner  ought  not  to  delay  payment  beyond  a  reasonable 
time.  (4)  That  a  guarantee  against  defective  material  or 
workmanship  should  not  be  made  lo  cover  a  period  of  more 
than  one  year  from  date  of  shipment.  (5)  That  purchasers  of 
engines  ought  not  to  be  furnished  with  complete  working  draw- 
ings, but  simply  with  general  drawings,  showing  the  assembled 
engine  in  outline,  with  such  principal  dimensions  as  will  answer 
for    building  foundations,  the  erection  of  engines  or  their  care. 


EFFICIENCY  OF  THE  GAS  ENGINE. 

.At  the  recent  meeting  in  Milwaukee  of  the  .American  Society  of 
Mechanical  Engineers,  a  paper  was  presented  by  Mr.  C.  H. 
Robinson,  in  which  were  given  the  results  of  efliciency  tests  of  a 
125  h. p.  Weslinghouse  eas  engine.  The  average  thermal  effi- 
ciency of  the  engine  was  20.05,  '''^  highest  being  23.24  per  cent ; 
the  figures  correspond  to  171.66  and  226.13  B.T.U.  per  indicated 
horse-power-ininute,  respectively.  The  mechanical  efficiencies 
corresponding  to  these  tests  were  79.39  and  89.05  per  cent, 
respectively.  Tests  were  made  to  determine  the  distribution  of 
heat  in  the  engine.  -At  the  lowest  horse-power  of  the  series  10 
per  cent,  was  accounted  for  by  the  indicator,  32  per  cent,  went 
out  in  the  exhaust  and  58  per  cent,  in  the  jacket  water.  At  the 
highest  horse-pover  (164  indicated)  these  figures  became  26,  44 
and  30  per  cent,  respectively. 


Under  the  title  "  Electrical  Design.s,"  the  American 
Klectrician  Company,  of  New  "S'ork,  have  recent, y  pub- 
lished a  book  of  260  pages.  Instructions  are  given  for 
constructing  small  motors,  testing  instruments  and  other 
apparatus,  accompanied  by  working  drawings  for  each 
design.  .  :l.l 
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BOILER  EXPLOSIONS. 

An  exhaustive  report  publislied  b\'  one  of  the  leading 
boiler  inspection  companies  in  New  England  states  that 
the  total  number  of  boiler  explosions  during  last  year  in 
the  United  States  was  373,  as  against  383  in  1899. 
There  were  in  all  268  persons  killed  as  a  result  of  these 
explosions,  against  298  last  year,  and  520  injured, 
against  456,  making  a  total  of  788  killed  and  injured, 
as  compared  with  754  the  previous  year. 

Officials  of  boiler  inspection  companies  find  it  difficult 
to  account  for  the  fart  that  boiler  explosions  in  the 
United  States  are  so  much  more  numerous  and  destruc- 
tive than  those  in  Great  Britain,  where  the  total  number 
of  those  killed  and  injured  was  only  89  last  year. 

The  average  number  of  explosions  in  the  United 
States  exceeds  one  a  day,  and  inspectors  say  that  the 
ratio  of  boilers  to  those  in  use  in  Great  Britain  show 
nothing  approaching  these  casualties  in  comparison. 

No  explanation  of  this  disparity  can  be  vouchsafed. 
The  president  of  one  of   the  largest    companies    in   the 


issued  to  448  ;  failed  to  pass  examination,  37.  Total 
486-. 

There  were  fewer  boilers  erected  the  past  year 
than  in  1899,  but  their  capacity  of  horse-power  is 
greater. 

The  new  century  opens  with  a  clean  record  as  regards 
any  boiler  explosions  during  the  existence  ot  the  de- 
partment, namely,  21  years. 


WESTINGHOUSE  MOTORS. 

The  illustration  herewitii  represents  an  induction 
motor  manufactured  by  the  Westinghouse  Electric  & 
Manufacturing  Company,  several  of  which  are  in 
operation  in  the  works  of  the  E.  B.  Eddy  Company  at 
Hull,  opposite  Ottawa.  The  motors  are  used  for 
dri\ing  pulp  and  paper  machinery,  and  are  supplied 
with  current  from  the  Deschenes  Rapids,  se\en  miles 
above  the  Eddy  Company's  works.  The  motors  were 
furnished  and  installed    by    Ahearn  &  Soper,     Limited, 
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Eddy  Company,   Hill. 
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country  says  that  after  much  investigation  he  is  utterly 
unable  to  offer  any  solution  of  the  problem  which 
appears  to  be  reasonable  and  adequate. 


BOILER  INSPECTION  IN  MONTREAL. 

The  city  boiler  inspector  has  completed  his  report  for 
1900.  It  shows  the  following  inspections,  etc.,  were 
made  during  the  year  : 

Inspection  of  steam  boilers — Visits  of  inspection, 
1410  ;  internal  and  external  inspections,  763  ;  hydraulic 
tests,  426  ;  hydrostatic  tests,  ^t,. 

The  results  of  these  visits  were  as  follows  :  Boilers 
condemned  as  unsafe,  6;  boilers  found  imperfect,  137  ; 
boilers  erected  during  the  year,  of  which  five  were 
second-hand,  48 ;  notices  of  inspection  served,  256  ; 
certificates  issued,  417. 

Candidates    for   engineers'    certificates — Certificates 


the  aggregate    capacity    installed    in    the  Eddy    works 
being  1,500  horse  power. 

Some  4,500  horse  power  in  capacity  of  the  same 
type  of  motors  have  been  installed  by  Ahearn  &  Soper, 
Limited,  in  the  mills  of  the  Dominion  Cotton  Mills 
Company,  and  the  MontmorencyCotton  Mills  Company, 
Montmorency.  The  same  firm  has  installed  a  luunber 
at  the  Magog  Cotton  Mills. 


Montreal  Branch  No.  i,  Canadian  Association  Sta- 
tionary Engineers,  at  its  last  regular  meeting  at 
1863  Notre  Dame  street,  elected  these  office-bearers 
tor  the  year  :  President,  J.  G.  Murphj-  ;  first  vice- 
president,  H.  Wadey ;  second  vice-president,  H.  J. 
Weaver  ;  treasurer,  Thos.  Ryan  ;  recording  secretary, 
Wm.  Smythe  ;  corresponding  secretary,  H.  Marchand; 
financial  secretary,  H.  Nuttall  ;  doorkeeper,  H.  Knight; 
conductor,  Alex.  Adams  ;  librarian,  W.  Ware  ;  trus- 
tees, Geo.  Hunt,  W.  Ware  and    F.H.   Thompson. 
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Branch  office  of  ihe  Canadian  Elbctkical  News, 
Imperial  BuiMing, 

Montreal,  Avgist  5TH,  1901. 

Montrealers  enjoy  cheap  light,  and  from  recent  adver- 
tisements in  daily  press,  it  seems  that  the  Lachine  Com- 
pany arc  determined  to  keep  us  protected,  as  they  state 
they  will  meet  any  cut  rate  the  new  comliine  offer.  Up  to 
dale  the  Lachine  Company  .strenuously  deny  that  they  will 
enter  the  combine,  but  money  tells,  and  all  things  are 
possible. 

The  Tower,  Heat  &  Light  Company  (Royal  Electric) 
are  busy  pulling  down  old  houses  and  clearing  away  gen- 
erally on  the  property  lately  acquired,  with  a  view  to 
pushing  through  the  new  sub-station  which  is  required 
owing  to  their  additional  requirements. 

A  few  years  ago  the  National  Board  of  Fire  Under- 
writers "kicked"  at  the  grounding  of  the  neutral  wire  in 
the  three  wire  system.  Now,  if  al,  stories  be  true,  they 
perlnit  it.  It  so,  it  would  seem  that  some  of  the  regula- 
tions are  jotted  down  with  insufficient  forethought. 

The  practice  of  college  profcs.sors  accepting  fees  for  out- 
side consultations,  etc.,  is  being  discussed  ly  one  of  our 
foremost  engineering  societies.  Some  are  of  the  opinion 
that  such  practice  is  unfair  and  siliould  be  fro\vned  down. 

Fifty-two    volt    is     evidently     "doomed";     in    fact,   fan 
■  motors  and  other  accessories  for  such  are  now  dutbed  old 
style.     The  call  for  apparatus  of  that  voltage  is  gradually 
I  becoming  less  and  less,  and  104  and  no  is  rapidly  replacmg 
it.     I'rol  ably   it   will   not   be   many   years   until   220   is   re- 
placing    these     latter.       It    is   the   non-applicability   of   the 
I  fittings   at   present   on   the   market    which    retards   this   ad- 
vancct  more  than  the  factor  of  the  inefficiency  of  the  220 
volt  lamp. 

One  of  the  prettiest  residential  spots  on  the  island  of 
Montreal  is  on  the  slope  of  the  little  mountain  in  the 
sul  urb  of  Wettmount.  Unfortunately,  however,  the  resi- 
dents of  that  locality  arc  frequently  treated  to  volumes  of 
dense  black  smoke  from  the  chimney  of  the  upper  level 
pumping  station,  the  property  of  the  Montreal  Water  Pow- 
er Companv.  We  are  given  to  understand  that  the  engine 
will  .shortly  be  replaced  by  an  electric  motor,  which  not 
onlv  will  be  a  .source  of  greater  comfort,  but  will  prolj- 
ablv  enhance  the  value  of  property  in  the  district.  It  is 
said  that  the  motor  will  be  from  the  works  of  the  Bullock 
Electric  &  Manufacturing  Company,  which  firm  have 
latelv  completed  a  contract  for  pre.s-s  driving  motors  for 
the  ilontreal  Daily  "  Star." 

The  Montreal  Park  &  Island  RaiKvay  has  1  ecu  virtually 
taken  over  by  the  Montreal  Street  Railway  to  the  Ijenefit 
of  the  citizens  generallv  and  to  those  in  the  surrounding 
municipalities.  The  M.P.  and  I.  Ry.  has  been  a  .sort  of 
one-hor.se  concern  from  its  conception,  blocking  the  M.  S. 
Ry.  from  getting  right  of  way  in  municipalities  where 
they  could  have  run  belt  lines  in  connection  with  their 
city  .service  and  giving  an  infinitclv  superior  service. 
Nota1)ly  in  the  municipalitv  of  St.  I.ouis  de  Mile  End 
there  has  been  quarreling  letween  the  M.P.  &  I.  Ry.  and 
Ihe  municipal,  authorities,  also  the  municipality  of 
Outremout  have  been  "kicking."  Already  the  evidence  of 
more  progressive  management  is  seen  in  the  Mountain  Belt 
I,ine,  which  goes  right  around  without  change  and  which 
was  a  perfect  god-send  to  many  during  our  hot  spell. 


BY  THE  WAY. 

In  point  of  extreme  brilliancy  the  acetylene  gas  exhibit 
at  the  Pan-American  Exhibition  takes  first  place,  tut  for 
lieauty  of  illuminating  effects,  the  management  depend 
upon  the  incandescent  electric  lamps,  40,000  of  which  are 
in  use  on  the  electric  tower.  The  effect  produced  by  these 
lamps  is  the  most  beautiful  that  has  ever  been  attained  by 
anv  method  of  artificial  illumination.  Regret  is  express- 
ed by  visitors  interested  in  electricity  that  no  opportun- 
ity is  afforded  them  of  examining  the  Nerust  lamps,  which 
are  in  operation  in  the  electricity  building.  These  lamps 
arc  hung  in  an  inconspicuous  position,  high  up  beneath 
the  ceiling. 


Toronto  can  now  boast  of  having  an  automobile  club, 
with  a  member.ship  of  twenty.  Every  Thursday  evening 
the  club  assembles  for  a  "  run  "  over  a  pre-determiucd 
routx;.  The  vehicles  are  propelled  by  various  methods- 
electricity,  steam,  gasoline,  etc.,  and  are  fitted  with 
lamps.  They  form  an  interesting  and  thoroughly  up.to- 
date  procession,  and  attract  a  full  measure  of  attention 
en  route.  Toronto,  with  its  comparatively  level  and  well- 
paved  streets,  is  well  adapted  to  horseless  vehicles.  The 
number  of  vehicles,  both  for  jileasure  and  business  pur- 
jjoses,   is  rapidly  increasing. 

The  experience  of  Mr.  R.  F.  Hayward,  chief  engineer  of 
the  Utah  Light  and  Power  Company,  of  Salt  Lake  City, 
is,  that  in  pole  planting  a  liberal  api)lication  of  salt 
around  the  pole  while  the  dirt  is  being  filled  in  and 
tamped,  is  the  best  method  which  can  be  adopted  to  pre- 
vent decay.  I  think  I  hear  somebody  in  a  .stage  whisper 
remark  "  Cum  grano  salis."  But  -ivhy  .sliouldn't  .salt  as 
efficiently  preserve  an  electric  light  pole  as  a  side  of 
bacon  ?  We  are  not  told  what  quantity  of  salt  per  pole 
is  required,  therefore  cannot  judge  whether  or  not  the  cost 
would  be  prohibitive.  The  experiment  might  easily  have 
been  tried  here  a  few  years  ago,  when  American  salt  was 
.selling  on  this  market  at  85  cents  per  barrel  (  and  at  S3. 30 
per  barrel  in  Chicago).  Since  then,  however,  the  manu- 
facturers have  formed  a  combine  and  are  no  longer  cutting 
each  others  throats,  conseiuently  the  price  of  the  preserv- 
ative has  "riz." 


OLD-TIME  TELEGRAPHERS'  ASSOCIATION. 

The  twent-fir.st  annual  re-union  nf  the  Old-Time  Tele- 
graphers' Association  and  the  Society  of  the  United  States 
Military  Telegraph  Corps  will  be  held  in  the  city  of  Mont- 
real, o'n  September  nth,  12th  and  13th.  Mr.'L.  Bi  Mc- 
Farland,  of  the  Bell  Telephone  Company,  Montrea,,  is 
nresident  of  the  Old-Time  Telegraphers'  Association,  and 
Mr.  J.  Hutcheson,  of  the  Ottawa  Electric  Railway  Com- 
pany,   vice-president. 

The  following  programme  has  been  arranged  : 
Wednesday,  September  11. — 10.00  a.  m. — Meeting  of  O.  T. 
T.  A.  and  U.  S.  M.  T.  C.  in  the  Ladies'  Ordinary,  Windsor 
Hotel.  .Address  of  welcome  by  his  Worship  Mayor  Prefontainef 
M.  P.  10.30  a.  m. — Business  Meeting,  O.  T.  T.  A.  The 
"  Telegraphers'  Home  "  project  will  be  brought  up  for  discussion 
and  a  proposition  to  merge  the  "Telegraphers  Historical  Society 
of  Xorth  America"  will  be  considered.  11. 30  a  m. — Business 
meeting  of  U.  S.  M.  T.  C.  in  the  Ladies'  Ordinary,  Windsor 
Hotel.  2.00  p.m. — Drive  through  the  city  and  up  to  the  summit 
of  Mount  Royal.  Thursday,  Sept.  12. — 10  30  a.m  — Visiting  Elec- 
trical Buildings.  2.00  p  m. — Trip  on  steamer  "Duchess  of  York" 
via  the  Lachine  Canal  ;  Shooting  the  rapids  and  inspection  ot 
the  harbor  of  the  city  of  Montreal.  8.00  p.  m. — Theatre  party. 
Friday,  September  13 — 2.00  p.  m — .A  trip  by  trolley  cars  and 
visit  to  the  power  plant  ot  the  Lachine  Rapids  Hydraulic  and 
Land  Company.  8.000  p.  m. — Subscription  Banquet,  tQ  be  held 
at  the  Windsor  Hotel. 


MOONLIGHT  SCHEDULE  FOR  AUGUST. 

Day  of 
Month. 

Lighi. 

Extinguish. 

■No.  of. 
Hours 

H.M. 

H.M. 

H.M. 

1 
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2     .  .  . 

n          7.00 
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3.... 
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"          6.45 

"       4-45 

10.00 
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II       5.00 
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25.... 
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"         2.30 
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27.... 

No  Light. 
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28.... 

29.... 

30 ... . 

P.M.      6.15         A.M.     9.00 

2-45 

Tetal 187.40 

WANTED. 

Wanted    an     Kltctrical     Draftsman.       Ajjply, 
stating  wages  and  experience  to 
THE  CANADIAN  GENERAI^  ElvECTRIC  CO.. 
Peterhoro,  Ontario.  Canada. 

FOR  SALE. 

CEDAR  TELEPHONE  POLES. 

.■\11  lenj^hs,  25  to  50  feet.     Prices  i;ivcn  by  mail 
or  wire  for  car  lots,   f.o.b.,   this  station,   or  de- 
livered at  any  point  in  Canada  or  United  States. 
GEORGE  &  MCGREGOR, 

Killaloe  Station,  Oiit.,'.Canada.1 


Autfust,    iqoi 
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SPARKS. 

Tlie  Cranbrook  lOcctric  Light  Coiiipaiiy,  [.iiniUil,  ol 
Cranbrook,   B.C.,   has  lieen   incorporated. 

The  United  Electric  Company,  Limited,  of  Toronto,  hu.s 
lieen  authorized  to  increase  its  capital  to  $300,000. 

Negotiations  are  still  in  progress  for  the  e-xtciisiou  of 
the  St.  Thomas  street  railway  to  Port  Stanley,   Ont. 

It  is  rumored  tliat  the  capital  has  beeai  secured  for  an 
electric   railway    between    Cornwall    and    Trenton,    Unt. 

The  town  of  Lindsav  is  reported  to  have  given  the  con- 
tract for  the  town  lighting  to  the  Eurgess  (.las  Company, 
oi  Toronto. 

The  tow^l  council  of  I'erth,  Ont.,  is  alioiu  to  make  aJi 
olfer  to  the  Terth  Electric  Light  Company  lor  tlic  pur- 
chase of  its  plant. 

The  Ottawa  Electric  Company  purposes  buikliuig  a  new 
distributing  station  on  the  canal  reserve  near  the  site  of 
the  new  driveway. 

The  authorities  of  St.  Catharines,  Ont.,  are  a.siking  lor 
tenders  up  to  August  I5lh  for  lighting  the  streets  of  the 
city  by  arc  lamps. 

The  Metropolitan  Kailway  Companv,  of  Toronto,  have 
begun  the  construction  ol  a  branch  of  tlicir  railway  frcmi 
Bond  Laie  to  Schom  erg. 

The  Halifax  Electric  Tramway  Company  have  lieen 
awarded  the  contract  for  lighting  the  streets  of  Halifax, 
N.S.,   for  a  period  of  five  years. 

On  August  16th  the  ratepayers  of  CoUingwood,  Ont., 
will  vote  on  a  by-law  to  raise  Slo,ooo  for  the  improve- 
ment and  extension  of  the  electric  light  plant. 

Mr.  M.  G.  Cameron,  of  Goderich,  Ont.,  will  apply  for 
the  incorporation  of  a  company  to  build  an  electric  rail- 
way from  Goderich  to  Kincardine  and  Southampton. 

The  plans  of  the  Fort  Erie  Fesry  Electric  Railway, 
running  along  tlie  west  side  of  Niagara  river  from  Chip- 
pewa to  Fort  Erie,  have  been  .^submitted  to  the  Minister 
of  Public  Works  for  approval. 

The  West  Kootenay  Light  &  Power  Company,  of  lioss- 
land,  B.C.,  are  said  to  have  offered  850,000  for  the  electric 
light  plant  of  the  city  of  Nelson,  B.C.,  and  have  made  a 
proposition   to   ligjlit    the   city. 

The  British  Columfjia  Electric  Railway  Company  are 
installing  new  boilers  in  their  power  hou.se  at  Vancouver. 
The  work  is  being  done  under  the  superinteiulence  of  the 
cliief  engineer,  Mr.  K.  G.  Dunn. 

The  Renfrew  Power  Company,  of  which  Mr.  Thomas  A. 
Low  is  secretary,  have  asiked  for  tenders  for  construction 
of  dam,  flume  and  powder  house  in  connection  with  pro- 
posed   water   power   development. 

The  town  of  Mount  Forest  are  con.sidcring  the  advisa- 
bility of  p-urchasing  the  electric  ligJit  plant.  It  is  being 
valued  and  reported  on  by  Mr.  H.  F.  Strickland,  of  Tor- 
onto, but  the  deal  has  not  been  closed. 

The  Canadian  Pacific  Railway  Company  are  considering 
the  substitution  of  electric  for  steam  power  for  hauling 
their  trains  in  the  high  mountain  grades  of  the  Rockies, 
where  there  are  immense  water  powers. 

A  dispatch  from  Norman,  Ont., says  :  A  large  number 
of  men  will  be  employed  .setting  up  poles,  .stretching  wires 
and  erecting  l:)uildings  at  the  dam  for  the  transmi.ssion  of 
6,000  horse  po^wer  of  electricity  to  Winnipeg. 

A  complete  electric  light  plant  will  be  installed  for 
ligjiting  the  proposed  beet  sugar  factory  at  Wallace(burg, 
Ont.  The  contract  for  building  the  factory  has  been  given 
to    the  Kilby  Manufacturing  CoiniJanv,   of  Cleveland,   Oliiu 

The  Bsockville  Recorder  says  concerning  the  miiiiicipa] 
plant  at  Morrisburg,  Ont.:  "The  electric  ligJit  and  pow- 
er plant  is  getting  on  very  .slowly.  It  was  to  have  been 
running  last  December,  and  it  is  an  open  (lucstioii  if  it 
will  be  completed   this  coming  December." 

Mr.  E.  E.  Woods,  of  the  National  Trust  Company,  Tor- 
onto,  states  that  a  Boston  syndicate  have  recently   lMJii"hl 


tin-  lurries  running  between  Sydney  and  North  Sydney, 
N.S,,  and  the  Sydney  electric  ligJit  plant,  and  will  con- 
struct an  electric  railway  between  Sydney  and  Glace  liay, 
at   a  cost  of  §750,000. 

'I  he  Cascade  I'ower  Company  lias  commenced  the  work 
of  fjiuldnig  a  pole  line  between  Cascade,  B.C.,  and  Phoenix 
mining  camp.  At  least  10,000  horse  power,  it  is  said, 
will  l)e  developed.  The  dam  at  llu-  head  of  the  falls  on 
Kettle  River  is  nearing  coiiiplclion,  Imt  the  )iowcr  house 
has  not  yet  been  erected. 

:\Iessrs.  .Alexander  Eraser,  \V.  C.  Ivlwards,  :\M',,  .md 
other  luml'.ermcn  of  Ottawa,  who  have  secured  a  fran- 
cliise  ol  the  water  power  at  Table  Rock,  on  the  Ouelicc 
side  of  the  Chaudiere  Falls,  expect  to  develop  10,000 
horse  power,  and  will  supidv  electric  energy  to  the  Con- 
sumers'  Electric   Company. 

The  Cuiuidiaii  Niagara  Power  Coiiijiaiiv  have  appointed 
Mr.  Cecil  I!.  Smith,  of  the  firm  ,,f  Smith  ^;  Aldncli,  of 
Toronto,  to  be  resident  consulting  engineer  of  the  ]iowcr 
development  work  to  be  carried  out  on  the  Canailiaii  side. 
It  is  said  that  competitive  proposals  for  the  wluelpit 
contract   will   be  invited  immediately. 

The  Citiyens  Telephone  &  Electric  Company,  of  Rat 
Portage,  Out.,  have  asked  for  an  injunction  to  restrain 
the  town  council  from  passing  a  by-law  regulating  the 
rates  the  company  may  charge  for  light.  The  company 
claim  that  under  the  exi.sting  agreement  the  council  have 
no   right   to   interfere  at  the  present   stage. 

I\fr.  Barlcjw,  employed  liy  tlie  I.acliine  Rapids  Hydraulic 
cSc  Land  Company,  Jloiitrcal,  met  his  death  last  week 
while  repairing  the  company's  wires.  He  accidentally 
touched  a  live  wire  and  was  rendered  unconscious.  His 
fjtjdy  Ijecaiiic  entangled  in  the  wires  and  liefore  it  ccmld  lie 
removed  w-as  terribly  burned,  resulting  in  death  in  a 
.short  time. 

It  is  reported  that  the  Keewatin  l'<raer  Company,  of 
Keew-atin,  Ont.,  is  taking  tenders  on  tlie  development  ol 
a  water  power  at  the  outlet  of  the  Lake  of  the  Woods, 
it  being  the  amiounced  intention  to  in.stall  a  plant  capable 
of  developing  6,000  horse  power,  mo.st  of  which,  it  is  said, 
will  be  transmitted  to  Winnijieg.  According  to  the  Winni- 
peg Free  Press,  it  is  the  intention  t(.)  construct  two  trans- 
mission lines  .so  as  to  guard  against  interruptions  from 
break-downs. 

The  nature  of  sound  is  explained  in  very  .simple  lan- 
guage in  the  following  inscription  on  Everett's  model, 
1S63  :  "Silence  in  action  is  sound  in  motion.  Sound  and 
silence,  then,  belong  to  the  order  of  dual  .substance  in 
unity.  This  'plionic  unity  I  have  discovered  and  demon- 
strated to  l)c  an  independent  imponderable  phonic  cysto- 
pla.stic  sui.sysmoris,  which  cannot  be  divided  or  destroyed. 
It  resides  in  all  non-metallic  atoms,  which  not  only  part 
with   it,    but  transmit,   reverberate  and   ab.sorb   it." 

U.  S.  Consul-General  Mason  at  Berlin  has  found  it 
necessary  to  ^forward  to  the  State  Department  a  correc-" 
tion  of  very  generally  publislied  statciiicuts  to  the  effect 
that  new  electric  trains  have  been  running  at  the  rate  of 
125  miles  an  hinir  between  Berlin  and  Hamburg.  Mr. 
Mason  says  that  a  series  of  higli-speed  trials  are  to  be 
made  on  an  18-mile  line  between  Berlin  and  Zossen,  aided 
by  the  German  Government,  in  Augu.st  and  Septcmlier, 
which  will  attract  the  electricians  of  the  world.  The 
greatest  electrical  house  in  (urmanv  lias  Ijiiilt  a  special 
motor  car,  yvdiich  is  to  run  111  competition  with  one  made 
l.-y  one  of  the  leading  .'\iiuricaii  concerns  lor  this  special 
test. 

The  Toronto  Star  .says: —"A  new  game  has  l>een  intro- 
duced into  the  city — invented  here,  because  il  is  not  knowai 
to  be  played  el.sewhere.  Its  only  implement  is  any  ordin- 
ary electric  fan.  The  four  flanges  of  llie  Ian  are  marked, 
and  each  player  puts  up  a  .sum  of  iiioiic\-  to  support  his 
belief  that  his  particular  flange  will  stop  at  the  top  when, 
the  power  1>cing  turned  off  by  means  ol  the  .switch,  the 
fan  of  its  ow-n  accord  .stops  revolving.  There  are  four 
flanges  on  most   ordinary  fans,   and   this  ca.sily  allows  four 
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players  to  bet  at  one  time.  Fewer  than  four  can  also 
play.  Some  people  may  recognize  a  similarity  in  principle 
between  this  game  and  roulet.  But  it  i.s  much  more  easily 
played." 

The  Hamilton  Kadial  Railway  Company  have  made 
arrangements  for  the  extension  of  their  line  from  Bur- 
lington to  Oakville,  and  agree  to  have  cars  running  to 
that  town  before  June  1st,   1902. 

At  the  third  annual  meeting  of  the  Toronto  Railway 
Electricians'  and  Mechanics'  Benevolent  Association,  Mr. 
M.  Power,  master  car  builder,  waj>  elected  president  ;  S. 
Potter,  chief  electrician,  vice-president  ;  and  G.  Sweet- 
love,  recording  secretary. 

Messrs.  J.  Wylie,  A.  G.  Smith  and  John  Boyd  have 
formed  a  company  to  install  an  electric  power  plant  a;t 
Whitehorse,  B.C.  The  plant  will  be  .supplied  with  high- 
speed engines  and  two  Westinghouse  dynamos  of  700  light 
capacity. 

The  Imperial  Electric  Light  Comoany  held  their  annual 
meeting  in  Montreal  recently  and  declared  a  dividend  of 
7  per  cent.  Officers  were  elected  as  follows  :  V.  Morin, 
president  ;  Rod.  Tourvillc,  vice-president;  Dr.  Chagnon, 
treasurer;  and  Mr.  Chapleau,  managing  director. 

When  the  Duke  and  Duchess  of  Cornwall  go  out  from 
Quebec  to  see  the  Montmorency  Falls  they  will  travel  in 
some  of  the  finest  electric  cars  in  America.  The  Ottawa 
Car  Company  has  received  an  order  for  four  special  cars 
to  be  used  for  the  first  time  when  the  Royal  visitors  are 
in  the  Ancient  Capital.  The  Ottawa -Car  Company  will 
make  the  cars  as  elegant  as  possible,  and  they  will  be 
models  of  beauty  and  unsurpassed  by  any  in  America. 
The  cars  will  be  open,  and  plate  glass  will  be  freely  used, 
while  the  fittings  will  be  of  bronze.  £| 


The  village  council  oi  Marmora,  Ont.,  are  considering 
the  question  of  street  lighting. 

The  Prince  Edward  Island  Electric  Light  Company  have 
been  given  a  contract  for  the  electric  street  lighting  in 
Montreal   for  three  years. 

Arrangements  have  been  made  whereby  the  Hull  and 
Aylmer  electric  cars  will  cross  the  iiiterproviucial  bridge 
Uetwetn  Hull  and  Ottawa,  and  in  exchange  for  this  priv- 
ilege the  Pontiac  and  Pacific  Junction  cars  will  run  on 
part  of  the  Hull  &  Aylmer  Company's  tradks. 


THE  OTTAWA  ELECTRIC  COMPANY. 

The  annual  meeting  of  the  Ottawa  Electric  Company 
was  held  in  Ottawa  last  month,  at  which  satisfactory 
reports  were  presented.  The  report  of  the  directors 
showed  that  the  gross  receipt.s  of  the  past  year  had  been 
$196,363.22,  an  increase  of  519,680.93  over  the  previous 
year.  The  gross  expenditure  was  also  greater,  being 
536,558.91  in  excess  of  the  amount  expended  last  year. 
This  was  owing  to  the  heavy  los.ses  sustained  in  the  big 
fire,  in  which  four  of  the  company's  power  houses  were 
burned,  necessitating  the  operation  of  a  steam  plant  to 
the  fullest  extent. 

The  number  of  incandescent  lights  now  installed  by  the 
company  is  93,207,  which,  is  an  increase  of  6,093  during 
the  year.  There  have  been  increases  in  all  other  branches 
of  the  service  and  the  total  number  of  customers  of  the 
company  is  at  present  5,208. 

A  resolution  was  passed  setting  forth  the  higjh  appreci- 
ation by  the  directors  of  the  services  rendered  by  the 
president,  Mr.  T.  Ahearn.  Directors  were  elected,  and  at 
a  sul>sequent  meeting  Mr.  Ahearn  was  re-elected  president, 
land  Mr.   F.   P.   Bronson  vice-president. 


II  ii[  M  GOii  o[  mm 

HUTTOX  vs.  JUSTIX  et  al. 


AUCTION  SALE  OF  WOOLEN  MILL 

Shoddy     Mill,     Electric     Light 
Plant,   Stores  and  Dwel- 
ling   House. 


There  will  be  offered  for  sale  at 

THE  REVERE  HOUSE,  BRAMPTON, 

On  S\TURD.\v,  31ST,  .\iJ.,  1931,  at  2  p.m. 
the  following  valuable  property  : 

P.4.RCEL    1 — A   2-set    Brick   Woolen    Mill    with 

Machinery. 
Parcel  2— A  Stone  Shoddy  Mill  with  Machinery. 
Parcel  3— Arc  and  Incandescent  Electric  Light 

Plant,  lighting  the  Town  of  Brampton,  with 

steam  and  water  power  complete.    Valuable 

water  priWlege  on   River  Credit,   with  dam 

and  flume. 
Parcel  4— Block  of  4   Brick   Stores   on    Main 

Street,  Brampton. 
Parcel  5— Valuable   Brick    (veneer)    Dwelling 

House,  Brampton. 
Parcel  6— Village  Lots,  Hutton\-ille. 

For  further  particulars,  conditions  and  terms 
of  sale,  see  posters  or  apply  to  W.  H.  McFAD- 
DEN,  Esq.,  Brampton,  Ont  .  JUSTIN  &  HOL- 
LISS,  Brampton,  Ont..  or  to 

J.  J.  MANNING, 

Vendor's   Soliei'or, 

Brampton,  Ont. 
Dated  6th  .\ugiist.  igni. 

Sole   Makers  of  the  .    . 


Which  are  the  best  for  all  ma- 
chinery bearings.  We  purchase 
scrap  copper  wire  and  brass  scrap 

SYRACUSE  SMELTING  WORKS 

MONTREAL    P.Q. 


The  United  StAtEs^ARBON  Company, 


^. 


Cleveland.  Ohio,  U.S.A.     Not  in  the  Carbon 'p'OST 


FENSTERER  &  RUHE,    Canadian  Agents,  63  Yonga  St ,  Toronto. 


WANT.ED. 


Good  constniction  man  to  take  position  of  Line 
Foreman  for  a  large  Light  and  Power  Company, 
operating  Three  Phase.  Must  be  able  to  lay  out, 
estimate  on.  and  build  transmission  or  any  kind 
of  line  work  and  to  handle  large  gangs  of  men. 
State  experience  fully  and  salary-  expected. 

Address  "  PRACTICAL."  office  of  the  Electrical 
News.  Toronto.  Canada. 


WANTED. 


First-Class  Steam  Engineer  to  take  charge  of 
Engine  and  Boiler  room  of  a  3000  H.P.  Electric 
Railway  and  Lighting  Power  Power  House, 
operating  High  Speed  Automatic  and  Direct  Con- 
nected Cross  Compound  Condensing  Corliss 
Engines.  Good  position  to  an  Engineer  who 
has  had  similar  position  and  who  thoroughly 
understands  Installation,  Repairs  and  Economi- 
cal Operation  of  a  modem  Power  House. 

State  age,  experience,  references  and  salary 
expected  to  General  Manager,  P.O.  60x^776, 
Vancouver.  B.C..  Canada. 


r 


Steam  Engineering; 


■nabltne  Btn- 

(if    dynamos 

team.ElertTl- 
k;  shop  and 


A-hirh  inttrestHl. 


taught  by  makil. 


FOR  SALE. 

A  21  Kilowatt,  no  Volt,  compound  wound 
"  Niagara "  generator.  Speed  1030.  It  is  a 
bipolar  machine,  seven  years  old,  and  guaranteed 
to  be  in  first-class  condition.  Main  switch, 
ammeter  and  voltmeter  go  with  it.  Price  $400 
f.o.b.  Quebec. 

THE  CANADIAN  ELECTRIC  LIGHT  CO., 

Quebec,  P.Q. 


If  you  want  to 

SELL 
ANYTHING 

to  the  wholesale  and  retail  hard- 
ware merchants  and  manufac- 
turers 

ANYWHERE 

in  Canada,  you  can  reach  them 
through 

THE  CANADIAN 

Hardware  AND  Metal  Merchant 

MONTREAL  and  TORONTO 

CircuLi  tes    in  Every  Province. 


CANADIAN 


Electrical  News 


ENGINEERING  JOURNAL. 
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EXHIBIT    OF    THE    CANADIAN      GENERAL 
ELECTRIC  COMPANY. 

To  enter  the  Machinery  Hall  at  the  Toronto  In- 
dustrial Exhibition  was  to  admire  the  exhibitof electrical 
apparatus  made  by  the  Canadian  General  Electric 
Company.  This  was  the  first  time  in  several  years  that 
the  company  have  exhibited  at  the  Toronto  Exhibition, 
special  arrangements  having  previously  been  made  at 
their  warerooms  for  the  reception  of  visitors.  Their 
exhibit  this  year  was  a  valuable  addition  to  the  display  in 
the  Machinery  Hall.  It  was  located  on  the  south  side 
of  the  hall,  where  a   pavilion    had    been    built    120    feet 


motors,  etc.  A  motor  driving  a  sewing  machine  and 
electric  cooking  and  heating  apparatus  of  great  variety 
were  likewise  exhibited,  as  was  alsoastreetrailway truck 
made  by  the  Canada  Foundry  Company  and  equipped 
with  two  G.  E.  1,000  railway  motors,  while  there  were 
also  some  K  controllers  and  other  car  equipment. 
Sample  boards  of  supplies  were  arranged  as  four-sided 
pyramids  on  a  pivot.  The  display  also  included  a  full 
range  of  lighting  transformers  from  the  smallest  size 
to  10,000  watts,  three  massive  air  blast  transformers, 
and  almost  everything  in  the  line  of  electrical  apparatus 
and  supplies.     The  accompanying  illustration  will  serve 


Exhibit  of  the  Canadian  General  Electric  Company  at  Toronto  Exhibition. 


in  length.  The  names  of  the  Canadian  General 
Electric  Company,  and  its  associate  company,  the 
Canada  Foundry  Company,  were  attractively  brought 
out  in  gold  lettering  on  white  background.  The  dis- 
play of  electrical  apparatus  ranged  from  the  150  k.  w. 
S.  K.  C.  generator  to  the  !]/•  k.  w.  i  B.  direct  current 
generator  ;  from  the  enclosed  arc  lamp  to  the  miniature 
incandescent  lamp.  There  was  shown  a  25  light  con- 
stant current  transformer,  forming  part  of  a  complete 
system  of  series  alternating  current  enclosed  arc  system 
of  street  lighting.  The  current  was  brought  into  the  blue 
Vermont  marble  switch-board  and  thence  to  the 
transformer  at  2,200  volts  and  then  to  the  enclosed 
arc  lamps  hung  about  the  exhibit.  The  effect  produced 
when  the  lamps  were  lighted  was  most  attractive  and 
pleasing,  and  was  the  subject  of  much  comment  by 
visitors  to  the  Machinery  Hall.  One  of  the  C.  G.  II. 
type  H.  generators  in  operation  was  also  shown,  the 
current    being    utilized     for    incandescent     lamps,     fan 


to  show  in    a    measure  the  general  arrangement   of  the 
exhibit. 

ROTARIES  VS    MOTOR-GENERATORS. 

An  interesting  comparison  of  the  relative  efficiencies 
and  cost  of  static  transformers  and  rotary  converters 
as  against  motor-generators  receiving  the  ii,ooo-volt 
current  direct  into  the  motor,  and  converting  it  into 
600- volt  direct  current  by  means  of  a  generator 
coupled  to  the  same  shaft,  is  given  in  the  following 
tahle,  which  is  due  to  H.  G.  Stott,  electrical  engineer 
of  the  Buffalo  General  Electric  Company: 

EFFICIENCIES  :  200-KII,OWATT  UNITS. 


Trans- 
former. 

Rotary. 

Com- 
bined. 

Motor. 

Gener- 
ator. 

Com- 
bined. 

Full    load 

97-5 
97   ' 
96.0 

93  0 
92  5 
90.0 

90.67 
89.81 
86.40 

95 
94 
92 

93 
91 

88.5 

87.4 

34    load 

85  54 
81,42 

'/,    load 

P'rom  the  above  table  it  will   be  seen,  says  the  Journal 
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of  Electricity,  that  the  transfornier  ami  rotary  con- 
verter give  3.27  per  cent,  at  full  load,  4.27  per  cent,  at 
three-quarter  load,  and  4.98  per  cent,  at  one-half  load 
better  efficiency  than  the  motor-generator  set. 

The  investment  shows  a  saving  in  favor  of  trans- 
formers and  rotary  converters  of  about  19  per  cent.,  so 
that  for  purposes  such  as  railroad  work,  where  no  great 
refinement  of  regulation  is  required,  the  rotary  is 
beyond  doubt  the  best  and  most  economical. 


STORAGE  BATTERIES  IN  CENTRAL 
STATIONS. 

Among  the  many  problems  which  confront  the  man- 
ager of  a  central  lighting  station,  one  of  the  most 
troublesome,  especially  during  the  summer  season,  is 
that  which  is  caused  by  the  sudden  load  thrown  on  the 
station  by  a  thunderstorm — the  overcast  sky  causing 
thousands  of  lights  to  be  turned  on  for  a  period  of  from 
half  an  hour  to  possibly  several  hours.  This  creates  a 
peak  for  which  no  preparation  has  been  made,  necessi- 
tating firing  up  an  extra  boiler  and  starting  additional 
generating  units — all  of  which  takes  considerable    time 
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and  possibly  by  the  time  steam  isgenerated,  the  storm  has 
broken,    and    the  necessity  for  extra  work    has  passed. 

In  no  way  can  the  usefulness  of  an  installation  of 
chloride  accumulators  be  better  shown,  says  the 
Electrical  World,  than  in  just  such  an  emergency  load, 
and  the  accompanying  diagrams,  which  show  their 
operation  in  the  battery  station  s  at  the  Chicago  Edison 
Company  on  a  dark  day,  are  striking  illustrations  of 
the  manner  in  which  the  battery  "helped  them  out." 

Fig.  I  is  a  curve  showing  the  operation  of  the  batterv 
on  June  5,  1901,  and  Fig.  2  that  of  June  to.  Both  of 
these  curves  show  in  the  shaded  portions  the  work  done 
by  the  battery.        "  -- 


BY  THE  WAY. 

The  Great  Northwestern  Telegraph  Company,  of  Tor- 
onto, are  to  be  congratulated  upon  having  succeeded 
in  reaching  an  agreement  with  the  city  ofToronto,  under 
which  the  amount  of  the  assesirr.ent  to  fe  impcsed  en 
their  property  has  been  fixed  for  all  time  to  come. 
*        * 

The  firm  hold  that  electric  lighting  has  obtained  on 
public  favor  is  exemplified  by  the  fact  that  in  a  number 
ofthenewdwellingsnow  beingbuilt  in  Rosedale  andother 
choice  residential  districts  ofToronto,  no  gas-piping  for 
lighting  purposes  is  being  put  in.  A  single  gas-pipe 
entering  from  the  rear  suffices  to  give  the  supply  re- 
quired for  cooking  purposes. 

*        * 
* 

I  am  sometimes  amazed  at  the  character  of  the  de- 
vices   oflfered    as     substitutes     for     the     electric     lighj 


While  at  tiie  Toronto  Indu'^trial  l^xhibition  my  attention 
was  attracted  bv  a  man  with  a  large  foot  pump 
strenuouslv  at  work  pumping  air  into  a  tank  enclosed  in 
the  base  of  an  ornamental  iron  lamp-post,  from  the  top 
ot  which  depended  a  glass  street  lamp.  The  contri- 
vance was  labelled  "  The  Meriden  Hydro  Carbon  Arc 
Light."  I  learned  that  the  tank  into  which  the  air  was 
being  pumped  also  contained  gasoline,  and  that  the 
pumping-up  process  (which,  by-the-way,  appeared  to 
be  the  hardest  kind  of  work)  had  to  be  resorted  to  every 
24  hours.  1  pictured  to  mvself  a  town  fitted  with  an 
outfit  of  this  character,  with  a  foot  pump  brigade  to 
keep  it  in  operation,  and  imagined  how  it  would  be- 
come the  laughing  stock  of  its  neighbors,  equipped 
with  up-to-date  electric  lighting  plants,  with  which  it 
is  only  necessary  to  press  the  button  to  perfectly  illumi- 
nate the  streets,  business  places  and  residences.  Until 
better  substitutes  are  obtainable  than  those  which  are 
now  offered,  the  electric  light  will  continue  to  increase 
in  popularity. 


SUBMERGED  MOTOR  FOR   ELECTRIC   BOATS. 

A  small  jiortal'le  electric  motor  for  iiropelling  small 
bnats  is  the  novel  device  that  is  being  manufactured  by 
the  Subnicrycd  Klectric  Motor  Companv  of  iXfenomonie, 
Wis.  This  proix-lli-.,  says  Ihe  Electrical  World,  as  a 
combination  of  motor,  propeller-wheel  and  rudder  i.s 
occupies  the  place  of  the  rudder,  as  .shown  in  the  accom- 
panying illustration,  and  can  be  placed  in  position  on  any 
boat  and  exchanged  frinn  one  to  another  in  a  very  few 
complete  and  jxirtablc,  weighing  but  35  pound.s.  It 
minutes. 

The  motor  itself  is  under  water,  while  the  storage  bat- 
teries arc  in  such  compact  form  that  thev  may  lie  placed, 
out  of  the  way,  under  the  seats  of  any  ordinary  rowboat. 
The  motor  not  only  propels  the  boat,  but  .steers  it  as  well, 
the  l)oat  answering  to  it  more  readily  than  to  an  ordinary 
rudder.  It  is  simple  in  construction,  and  is  not  liable  to 
get  out  of  order,   it  is  said. 

The  motor  drives  the  boat  forward  or  backward,  and  can 
be  regulated   to  run  at  anv  speed   up  to  four  miles  an  hour, 


Submerged  Motiir  ixik  Electric  Boa    rs. 

using  two  boxes  of  four  cells,  and  will  run  from  20  to  30 
miles  on  one  charge.  More  cells  may  be  iL.scd  and  a  speed 
-of  six  miles  an  hour  attained,   if  desired. 

The  company's  accumulators  have  an  extremely  large 
surface  of  active  material  and  are  capable  of  returning  a 
large  per  cent,  of  the  current  with  which  they  are  charged. 
Kach  battery  box  containing  two  cells  weighs  about  50 
pounds  each,  and  is  provided  with  a  comfortable  handle 
for  carrying. 

"  It  will  easily  be  realized  (without  demonstration)," 
.says  the  Submerged  Electric  Motor  company,  "  that  our 
motor  being  outside  of  the  boat,  and  in  the  water,  there 
is  ab.solutely  no  .strain  or  vibration,  and  on  this  account 
it  is  not  necessary  to  build  aboat  of  any  extra  strength  or 
weight,  in  order  to  carry  the  power." 
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I    QUESTIONS  AND  ANSWERS     { 

"  SlUiscKiBKR"  :  Would  like  to  know  if  you  can  g'ive 
me  a  pointer  in  preventing  T.  H.  arc  machines  from 
flashing-.  All  adjustments  are  made  according  to 
manufacturer's  pamphlet,  blower  apparently  runs  well, 
ammeter  steady,  but  still  the  machine  will  Hash. 
Have  tried  everything  1  can  think  of,  hut  of  no  avail. 

Ans. — The  most  likely  sovu'ce  of  your  difficulty  is 
that  the  brushes  are  not  correctly  set.  A  very  slight 
movement  will  make  a  tremendous  difference  in  their 
operation.  Again,  the  blower,  though  apparently 
working  well,  may  not  be  delivering  the  blast  onto 
exactly  the  right  spot  ;  twisting  it  slightly  may  get 
you  over  the  trouble,  or  yet  again  the  trouble  may  be 
in  the  lamps,  which  may  be  feeding  irregularly  enough 
to  affect  the  operation  of  the  machine,  and  yet  not 
show  on  the  ammeter.  An  overload  will  sometimes 
cause  this  type  of  machine  to  flash,  as  will  a  speed 
appreciably  below  normal. 

"Superintendent":  What  are  the  ma'n  points  in 
choosing  between  glass  and  porcelain  insulators  tor  a 
transmission  line  ? 

Ans. — The  making  of  a  definite  choice  between 
these  two  materials  is  a  difficult  matter,  as  each  has 
certain  advantages  not  possessed  by  the  other  ;  again, 
each  is  free  from  certain  objections  to  which  the  other 
is  subject.  For  transmissions  through  unoccupied 
territory  not  easily  patrolled,  glass  is  objectionable  on 
account  of  its  brittleness,  as  the  insulators  are  found 
to  suffer  from  being  used  as  targets  by  passing 
gunners.  A  porcelain  insulator  when  hit  will  chip  off 
only  at  the  point  struck,  the  remainder  still  holding 
the  line  in  place.  A  glass  insulator  on  the  other  hand 
will  shiyer  to  pieces  and  drop  the  line  unto  the  cross 
arm  ;  again,  as  far  as  the  actual  insulation  goes,  porce- 
lain is  not  as  hygroscopic  as  glass,  i.  e.,  will  not  con- 
dense moisture  as  readily  on  its  surface.  On  the 
other  hand,  glass  is  considerably  cheaper,  and  flaws 
or  cracks  can  be  detected  by  the  eye,  whereas  with 
porcelain  they  have  to  be  tested  for.  The  general 
concensus  of  opinion  seems  to  be,  that  as  far  as 
experience  goes  to-day,  glass  is  perfectly  satisfactory 
up  to  potentials  of  about  4,000  volts,  above  that 
porcelain  is  more  generally  used,  though  glass  is  in 
successful  use  in  isolated  cases  for  potentials  far 
exceeding  these   figures. 

W.  E.  Armstrong,  London:  Will  you  kindly  answer 
through  your  "Questions  and  Answers  Department"  in 
the  Electrical  News  the  following  questions  :  i. 
To  what  class  or  type  of  arc  dynamos  does  the  machine 
known  as  the  "  Reliance"  and  used  so  much  in 
Ontario,  belong  ?  2.  Will  you  give  a  diagram  or 
explain  the  connections  of  the  Reliance  automatic 
switchboard?  3.  Is  there  any  rule  for  determining 
the  potential  difference  between  the  carbons  of  an  arc 
lamp — the  current  strength  of  the  circuit  being  known 
as  a  matter  of  course  ? 

Ans.  —  I.  To  the  closed  coil  Gramme  ring  type,  as 
distinguished  from  open  coil  armatures,  or  those  with 
a  drum  type  of>W'inding.  2.  We  regret  that  we  have 
no  information  available  on  this  type  of  switchboard, 
though  we  are  under   the    impression   that   its  principal 


feature  consisted  ot  automatic  jacks  which  were 
arranged  so  as  to  permit  the  charging  of  circuits  from 
one  machine  to  another  without  disturbing  the 
operation  of  the  lamps,  but  perhaps  some  of  our 
readers  can  give  you  more  definite  information.  3. 
The  voltage  across  an  arc  is  governed  by  the  same 
laws  as  all  other  drops  of  potential  in  electrical  circuits, 
namely,  E,  (the  arc  voltage)  =  C  (curreiit)  times  R 
(impedance  or  resistance)  of  that  part  of  the  circuit 
under  discussion.  This  latter  figure  is,  of  course, 
difficult  to  measure,  varying  with  the  size  and 
separation  of  the  carbons,  the  amount  of  current 
passing',  and  in  alternating  circuits,  with  the  frequency. 
It  is  usual  to  so  adjust  open  arc  lamps,  of  capacities 
not  exceeding  10  amperes,  that  the  arc  voltage  shall 
be  between  40  and  45.  Higher  amperages  usually 
run  with  a  lower  arc  voltage.  With  enclosed  lamps 
on  1 10  volt  circuits  the  figure  varies  between  70  and 
75  volts  ;  for  220  \olt  lines  140  to  150  is  the  usual 
value. 

"J.  F:" — How  many  lamps  can  be  run  from  a 
horse-power  ? 

.Ans. — A  horse  power  consists  of  746,  or  say 
750  watts,  and  as  we  presume  you  purpose  to  use  a 
16  c.  p.  50  watt  lamp,  the  lamps  per  horse-power  are 
obtained  by  dividing  750  by  50,  which  gives  15.  It 
should  be  noted  that  this  method  of  calculating  does 
not  make  an}'  allowance  for  losses  in  either  outside  or 
interior  wiring,  nor  for  those  occurring  in  transformers, 
which  will  have  to  be  reckoned  with  should  the  .system 
be  alternating,  and  the  amount  of  15  reduced  by  a 
percentage  the  same  as  the  sum  of  all  the  losses,  or  in 
other  words  for  a  total  of  8  per  cent,  loss  in  trans- 
formers, line  and  interior  wiring,  you  would  be  able 
to  light  but  92  per  cent,  of  15  or  13.8  lamps  per 
horse  power.  The  same  reasoning  holds  true  for 
lamps  of  higher  or  lower  efficiency  than  50  watts  per 
16  candles,  a  45  watt  lamp  giving  50/45  of  15  or 
16.6,  and  a  60  watt  50/60  of  15,  or  12^2  lamps  per 
horse  power. 

"Student"  :  What  is  the  method  used  for  determin- 
ing the  loss  of  potential  in  street  railway  circuits, 
taking  into  account  both  the  overhead  copper  and  the 
rails  ? 

iiCD  ~ 

Ans. — The  ordinary  formula  of  E  = ,    E  being 

cir.  mills, 
the  volts  lost,  C  the  current  in  amperes,  and  D  the 
distance  (one  way)  in  feet,  holds  good  for  the  over- 
head or  copper  part  of  the  line.  The  track  is  some- 
what more  difficult  to  estimate,  the  result  obtaining 
varying  with  the  size  of  the  rail  and  the  style  and 
condition  of  the  bonds,  but  the  constant  for  the  rails 
varies  from  .2  (being  for  exceptionally  good  track)  to  .8 
(very  poor  track)  of  the  above  copper  constant  ot  11, 
the  result  for  average  work  being  a  combined  con- 
stant of  14.5,  which  is  the  figure  generally  used  when 
figuring  on  rails  of  about  70  lbs.  per  yard,  the  bonds 
being  in  good  condition. 


"W.  J.  K.":  Will  you  kindly  advise  me  the  power 
which  1  will  require  to  drive  an  8-foot  boring  mill,  a 
60-inch  planer,  and  a  72-inch  lathe  ? 

Ans. — The  above  machines,  under  the  usual  con- 
ditions, will  respectively  require  about  4,  10  and  4 
horse  power  delivered  to  each,  though  obviously  these 
figures  will  vary  considerably  with  the  cutting  speeds, 
the  material  and  the  size  of  the  cut,  except  in  the  case 
of  the  planer,  where  the  maximum  power  consumption 
is  governed  principally  by  the  relative  speeds  of  the 
cutting  return  strokes,  as  when  reversing  to  return 
the  machine  will  call  for  one  and  oiie-half  to  three 
times  its  average  power  demand. 
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The  Secretary  of  the  Canadian 
Electrical  Association  ha.s  received 
through  Mr.  A.  \.  Dion,  immedi- 
ate past  president,  a  cheque  for  $ioo,  being  a 
refund  of  two-thirds  of  the  amount  voted  by  the  As- 
sociation for  entertainment  purposes  in  connection  with 
the  annual  convention  held  in  Ottawa  last  June.  Mr. 
Dion  states  th?t  the  Committee  are  pleased  to  find 
themselves  in  a  position  to  make  this  refund  to  the 
funds  of  the  .'Association.  The  thanks  of  the  members 
are  certainly  due  the  Committee  and  the  citizens  of 
Ottawa  for  their  generosity  in  providing  almost  entire- 
ly at  their  own  expense  the  splendid  programme  of  en- 
tertainment enjoyed  by  those  who  attended  the  conven- 
tion. 


Niagara  Powe 


]n  the  light  of  the  oft  repeated  state- 
ments in  the  daily  press  that  arrange- 
ments are  being  made  to  transmit  electricity  for  the 
generation  of  commercial  light  and  power  from  Niagara 
overland  to  Toronto,  it  is  interesting  to  note  the  opinion 
of  Thos.  A.  Edison  reported  as  having  been  expressed 
in  a  recent  interview,  that  the  thing  can't  be  done. 
When  asked  "Why?"  Mr.  Edison's  laconic  reply  was 
"no  money  in  it."  This  is  the  crux  of  the  whole  mat- 
ter. If  it  can  be  shown  that  there  is  money  in  the  un- 
dertaking it  will  certainly  be  carried  out,  otherwise  not. 
The  opinion  prevails  that  the  recent  rise  in  the  stock  of 
the  Toronto  Electric  Light  Co.  has  some  connection 
with  the  project  to  transmit  current  from  Niagara, 
but  the  evidence  to  substantiate  the  theory  is  not  yet 
forthcoming.  The  Journal  of  Electricity,  of  San 
Francisco,  approves  of  the  views  of  a  writer  in  the 
Saturday  Post,  of  Philadelphia,  who  predicts  that  the 
immense  body  of  water  constantly  passing  over  Ni- 
agara, will  eventually  be  employed  to  drive  electrical 
machinery,  leaving  nothing  to  the  tourist  but  a  bare 
wall  of  rock,  and  that  in  like  manner  the  minor  water 
falls  throughout  .\merica  will  disappear. 


Notwithstanding    the    counter    attrac- 
Toronto  Industrial     lion  offered  by  the    Pan-.\merican   Ex- 
Eih.bit.on.  hibition,thenumberofexhibitsattheTo- 

ronto  Industrial  Exhibition  wasasnumerousasin  former 
years.  In  live  stock  the  exhibits  were  considerably 
greater,  and  the  stable  accommodation  proved  inadequate. 
The  number  and  quality  of  the  electrical  exhibits  which 
are  more  fully  describedelsewhere,  was  in  advance  of  any 
previous  year.  The  conclusion  seems  justified  that 
the  success  achieved  this  year  under  adverse 
circumstances,  might  be  greatly  amplified  if  the 
Main  Building  and  several  of  the  other  important 
ones,  were  replaced  by  modern  structures  designed 
to  fulfil  in  a  more  perfect  manner  the  requirements 
of  exhibitors.  That  there  is  need  for  reform  in  the 
management  is  shown  by  the  fact  that  after  the 
opening  of  the  Exhibition  this  year  the  root  of 
the  Main  Building  leaked  like  a  sieve.  In  conse- 
'quence  many  of  the  exhibits  were  seriously  damaged. 
The  management  should  have  known  that  the  roof  was 
defective,  and  the  necessary  repairs  should  have  been 
made  before  the  Exhibition  opened.  It  would  be  un- 
wise, however,  to  spend  any  considerable  sum  for  re- 
pairs as  the  building  is  no  longer  capable  of  fulfilling 
the  requirements.  The  support  that  has  been  given 
the  Exhibition  in  spite  of  its  many  defects,  .is  a  guaran- 
tee that  if  properlv  managed  it  will  develop  into  an  en- 
terprise   ot    vastly    greater    importance    in    the   future. 


SeptemlHT,  ign 


THE  CANADIAN    ELECTRICAL  NEWS 


There  were  to  be  seen  tliis  \  oar  a  number  ot  exliibits 
from  the  United  States  in  addition  to  those  of  Canada, 
a  proof  that  the  value  of  the  Exhibition  as  a  means  of 
advertising^  is  becoming  more  widely  recognized.  The 
presence  of  these  foreign  exhibits  side  by  side  with 
those  of  our  own  country,  affords  opportmiity  to 
make  comparison  between  the  quality  ot  home  and 
foreign  productions.  As  a  rule  the  result  is  a  higher 
appreciation  of  the  home  article. 


It  mav  not  be  out  of  place    to   suggest 

A  Suggestion  ,     '      •       ,  ■         ,,  •.'',- 

1o  electrical   companies  the  wisdom   oi 

cultivating  the  good  will  of  the  citizens  of  the  munici- 
palities in  which  they  do  business.  Some  companies 
have  followed  the  unwise  plan  of  doing  about  as  they 
pleased  regardless  of  the  wishes  of  the  citizens.  Such 
a  course  is  certain  to  react  injuriously,  not  only  upon 
the  individual  company,  hut  upon  all  companies  simil- 
arly situated. 


.A    municipal    underground    telephone 

The  Telephone        system  has  just  been  put  in   operation 
Abroad. 

in  Glasgow.  The  system  covers  i6,- 
500  miles,  provides  for  20,000  subscribers,  and  is  de- 
signed to  give  cheap  and  convenient  communication. 
As  the  result  of  public  dissatisfaction  with  the  service 
and  charges  of  the  National  Telephone  Company,  a 
movement  is  said  to  have  been  started  with  the  object 
of  installing  in  the  leading  cities  of  Great  Britain  under 
municipal  control  systems  similar  to  the  one  which  has 
just  been  inaugurated  in  Glasgow.  A  re-organization 
of  the  Australian  system  is  also  proposed,  the  switch- 
boards and  other  appliances  at  present  in  use  being  out 
of  date,  and  consequently  inefficient.  A  conference  of 
leading  electrical  engineers  of  Australia  has  been  ap- 
pointed to  suggest  what  steps  should  be  taken  to  re- 
organize and  standardize  the  system. 


In  a  paper  read  before  the  American 
The  Nernst  Lamp.  .  .      ,  „       . 

Institute  of  fc-lectncal  Engineers,  Mr. 

A.  J.  Wurts  gave  a  most  complete  history  of  the  de- 
velopment of  the  Nernst  lamp  in  the  United  States. 
The  facts  presented  by  Mr.  Wurts  have  been  received 
by  the  electrical  fraternity  with  a  great  deal  of  satisfac- 
tion, and  have,  it  would  seem,  created  a  more  favora- 
ble impression  of  the  lamp  than  had  previously  exist- 
ed. The  development  of  this  type  of  lamp  so  far  would 
seem  to  place  it  in  the  rank  ot  a  competitor  to  the  arc 
rather  than  the  incandescent  lamp.  Compared  with 
the  incandescent  lamp,  it  is  more  complicated, 
requires  to  be  cleaned  at  regular  intervals,  and  is  ex- 
pected to  be  relatively  much  higher  in  cost.  In  the 
United  States  thesmallest  Nernst  lamp  yet  manufactured 
is  of  50  candle-power.  The  superiority  over  the  incan- 
descent lamp  is  said  to  be  in  color  and  efficiency  only. 
A  more  favorable  showing  is  made  in  comparison  with 
the  arc  lamp.  The  Nernst  lamp  is  reported  to  be 
steadier  in  action,  about  equal  in  price,  and  capable  of 
being  operated  directly  from  220-volt  mains  without  the 
insertion  of  several  lamps  in  series,  and  also  of  being 
adapted  to  trolley-car  lighting.  A  further  advantage 
claimed  for  it  is  that  it  may  be  operated  on  low  fre- 
quency circuits.  It  is  also  well  adapted  to  the  pur- 
poses of  general  illumination  and  decorative  interior 
lighting.  If  in  commercial  use  the  Nernst  lamp  is 
found  to  be  all  that  is  claimed  for  it,  there  is  no 
doubt  that  it  will  meet   with   favor    in    some   particular 


field,  but  is  not  likely  to  replace  entirely  even  the  arc 
lamp.  Relerring  to  the  progress  of  the  lamp  in  Ger- 
many, Mr.  E.  Kilburn  Scott,  in  the  Electrical  World, 
says  :  Hitherto  the  cost  of  manufacture  has  kept  the 
new  lamp  from  being  a  commercial  success,  and  now 
this  is  in  a  fair  way  of  being  solved.  In  the  A. E.G. 
works  the  lamps  are  extensively  used,  and  they  are 
also  employed  by  many  private  consumers,  to  whom  a 
rental  of  75  cents  per  annum  per  lamp  fixed  is  charged, 
there  being  nothing  extra  to  pay  for  the  renewal  of  the 
filament.  To  buy  outright  the  price  is  $1.67  and  50 
cents  for  each  extra  filament.  The  lamp  is  made  for 
any  voltage  up  to  250,  and  the  fluctuation  of  pressure 
which  has  such  a  detrimental  effect  is  taken  care  of  by 
a  special  device  in  the  latest  type  of  lamp.  The  pleas- 
ing effect  ot  the  lamps  was  abundantly  manifested  to 
all  the  members  present,  and  the  ladies  seemed  to  be 
especially  impressed  by  the  tact  that  by  gently  blowing 
on  the  filament  the  light  could  be  put  out.  Of  the 
economy  of  the  lamp  over  an  ordinary  incandescent 
lamp  the  A. E.G.  have  now  accumulated  overwhelming 
evidence,  as  well  as  the  very  interesting  fact  that  the 
efficiency  of  the  lamp  is  maintained  practically  constant 
throughout  its  life." 


Storage  Batteries. 


Storage  batteries  are  quite  a  feature 
of  the  Pan-American  Exposition. 
Edison's  storage  battery,  which  is  on  exhibition,  has 
naturally  been  examined  with  much  curiosity.  The 
one  exhibited  is  of  's  horse  power,  100  ampere-hours, 
and  weighs  5.'/|  pounds.  The  cell  is  of  steel,  nickel 
plated.  The  negative  plate  is  of  nickel  and  the  posi- 
tive of  iron.  The  fluid  is  not  an  element  of  the  battery, 
it  being  used  simply  as  a  conductor.  In  the  ordinary 
construction  of  the  batteries,  60  plates  will  constitute 
one  horse  power,  each  plate  weighing  one  pound.  It 
is  understood  that  Mr.  Edison  has  withdrawn  his  bat- 
tery from  competition  with  other  batteries,  probably 
tor  the  reason  that  he  is  not  yet  prepared  to  make  pub- 
lic what  are  as  yet  secrets  of  the  laboratory  in  con- 
nection with  the  battery.  The  Gould  Storage  Battery 
Company  are  exhibiting  what  is  said  to  be  the  largest 
storage  battery  cell  yet  constructed.  It  has  fifty  posi- 
tive and  fifty-one  negative  plates,  1552  x  31  inches. 
The  rating  of  the  cell  is  2,000  amperes  for  8  hours  dis- 
charge, and  it  is  shown  in  actual  operation,  A  switch- 
board with  sufficiently  heavy  conductors  and  a  small 
motor  driven  dynamo  of  2.6  volts  E.M.F.  are  provided 
for  charging. 


MONTREAL  LIGHTING  CONTRACT. 

The  lighting  of  the  streets  of  Montreal  has  recently  engaged 
the  attention  of  the  city  council.  The  present  contract  with  the 
Royal  Electric  Company  expires  on  the  31st  of  December,  1903, 
and  is  at  the  rate  of  $120  per  arc  light  of  2,000  candle  power. 
Tenders  were  invited  in  June  last  for  the  future  contract.  The 
figures  submitted  were  as  follows  :  Royal  Electric  Conipr.ny, 
$95  per  light  per  annum  ;  Lachine  Rapids  Hydraulic  &  Land 
Company,  $90  per  light  ;  Standard  Light  &  Power  Company,  $99 
per  light,  all  for  a  five  or  ten  year  contract,  Imperial  Electric 
Light  Company,  $85  per  light  for  a  five  year  contract,  or  $80  for 
a  ten  year  contract  ;  Shawinigan  Water  &  Power  Company, 
$79-93/''2  forafiveyear  coniract,or$7S.47;ifora  ten  year  contract ; 
St.  Lawrence  Power  Company,  $54.75  per  light  for  a  five  year 
contract,  .'it  a  meeting  of  the  council  in  July,  a  motion  to  award 
the  contract  to  the  lowest  tenderer  was  voted  down,  and  it  was 
decided  to  postpone  consideration  of  the  question  until  September. 
On  the  3rd  inst.  the  council,  by  vote  of  18  to  15,  decided  to  give 
the  contract  to  the  Royal  Electric  Company  at  $60  per  lamp  per 
annum  for  a  term  of  five  years. 
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EXHIBITS  AT  THE  TORONTO  INDUSTRIAL 
EXHIBI !  ION. 

Reference  is  made  below  to  the  exhibits  of  our  ad- 
vertiser.s  at  the  recent  Toronto  Industrial  Exhibition  : 

The  oldest  firm  in  the  beltingf  line  in  Canada  is  the 
J.  C.  McLaren  Belting^  Co.,  who  have  been  established 
for  45  years,  with  offices  in  Toronto,  Montreal  and  Van- 
couver. This  firm  had  an  extensive  exhibit  of  genuine 
English  oak  belting  in  the  Machinery  Hall,  Mr.  J.  E. 
Stephenson,  Ontario  representative,  being  in  charge. 

F.  E.  Dixon  &  Company,  Toronto,  exhibited  oak 
tanned  leather  belting.  This  firm  are  also  agents  for 
S.  E.  Norris  &  Company,  of  London,  I-'ngland,  and 
showed  samples  of  Warren's  pulley  cover,  which  is  ap 
plied  with  a  brush,  and  which  it  is  claimed  will  stop  all 
slipping  of  belts. 

D.  K.  McLaren,  of  Montreal  and  Toronto,  showed  a 
good  display  of  genuine  oak  belting,  as  well  as  the 
Lancashire  hair  belt.  Mr.  E.  Richardson,  Toronto, 
was  in  charge  of  the  exhibit. 

The  Dodge  Manufacturing  Company,  Toronto,  had 
a  fine  exhibit  of  wood-split  pulleys.  Dodge  system  of 
rope-driving,  friction  clutch  pulleys  and  couplings. 
They  also  showed  an  automatic  car  shovel  and  automa- 
tic safety  car  puller  used  for  pulling  cars,  with  a  capa- 
city of  from  five  to  eight  cars,  a  mule  stand  used  for 
belt-driving  around  corners  and  angles,  and  a  jack 
shaft  and  quill  fitted  with  Dodge  split  friction  clutch. 

The  Waterous  Company,  of  Brantford,  Out.,  exhi- 
bited two  high-speed  McEwen  engines,  one  50  h.  p. 
and  the  other  150  h.p.  Thisengin-;  is  especially  adapted 
for  driving  electric  light  dynamos. 

The  Canada  Brass  &  Electrical  Company,  Limited, 
of  Toronto,  showed  dynamos,  generators  and  lamps, 
also  an  improved  motor. 

The  Hardill  Compound  EngineCompany,  of  Mitchell, 
Ont.,  had  on  view  a  50  horse-power  Hardill  enguie. 
This  engine  is  a  model  of  economy,  strength,  and  sim- 
plicity. It  is  claimed  to  be  constructed  along  different 
lines  than  any  other  compound  engine,  and  is  fully 
protected  by  letters  of  patent.  Instead  of  two  valves, 
each  operating  attached  to  two  separate  cylinders,  this 
has  two  steam  chests,  both  of  which  are  connected 
with  the  two  cylinders,  and  situated  midway  between 
the  high  and  low  pressure,  the  valves  being  operated 
by  two  separate  eccentric  rods. 

The  Northey  Company,  Limited,  Toronto,  had  a 
large  exhibit,  and  showed  a  line  of  steam  pumps  for 
boiler  feeding  and  water  works  and  other  purposes,  also 
gas  and  gasoline  engines  in  full  operation. 

The  Gould,  Shapley  &  Muir  Company,  Limited,  of 
Brantford,  had  a  large  and  varied  display  of  gas  and 
gasoline  engines,  a  feature  of  this  exhibit  being  the 
unique  arrangement  according  to  the  size  of  the  en- 
gines. 

The  Jones  &  Moore  Electric  Company,    of  Toronto, 
had  a  fine  display  of  electrical    machinery,    illuminated- 
with  a  variety  of  colored  lights. 

The  Goldie  &  McCulloch  Company,  Limited,  Gait, 
Ont.,  showed  a  100  h.p.  Wheelock  engine  in  operation 
running  the  north  line  of  shafting,  80  h.  p.  Ideal  engine 
also  operating  the  south  line  of  shafting  and  several  of 
the  electrical  exhibits  ;  last  feed  flooring  machine;  4-sided 
12  inch  moulder;  26  inch  smoothing  planer;  Nos.  i 
and  2  shapers  ;  12"  and  16"  Buzz  planer;  2  spindle  bor- 
ing rnachines  ;  lot  of  wood  rim   split  pulleys  ;    new   self 


feed  rip  saw  table  ;  6"  sash  sticker  ;  10  h.p.  gasoline 
engine;  4  h.p.  gas  engine;  ^  h.p.  gasoline  engine; 
Emery  chopping  mill,  etc. 

The  United  Electric  Company,  of  134  King  west, 
Toronto,  made  an  attractive  exhibit  of  machines  and 
apparatus  of  their  own  manufacture.  The  dynamos 
exhibited  ware  arranged  and  operated  as  imder  the 
usual  working  conditions  ;  in  feet,  the  whole  exhibit 
was  a  practical  working  plant.  There  were  shown  the 
largest  direct  current  Multipolar  generator  ever  exhi- 
bited at  the  Industrial  Exhibition.  This  machine,  of  a 
capacity  of  200  horse-power,  operated  long  burning 
arc  lamps,  incandescent  lamps,  and  motors,  all  of  250 
volts.  Connected  to  the  circuit  were  lamps  intended 
for  street  and  commercial  lighting,  of  plain  and  orna- 
mental finish,  and  guaranteed  to  burn  200  hours  with 
one  carboning.  Other  machines  shown  were  inductors, 
alternators,  and  induction  motors,  transformers,  multi- 
polar and  bipolar  dynamos  and  motors,  switch-boards, 
and  several   arc  dynamos. 


MOONLIGHT  SCHEDULE  FOR  OCTOBER. 


Day  of 
Monlh. 

Ughl. 

Extinguish. 

No.  of. 
Hours 

H.M. 

H.M. 

H.M. 

1  .  .  .  . 

6.15 

P.M.      9.40 

3-  -5 

2     .  .  . 

"         b.15 

1,       10.30 

4-15 

3  •  •  •  • 

„         6.15 

"       >  1   30 

5- '  5 

4 

"        6-i.S 

0.30 

6.15 

5 
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1.45 

7-3" 

6.... 

,1       b.  00 
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«-45 

7.... 
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"       3-45 
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10. . . . 
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"       5- 30 
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11.... 
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12.  .  .  . 
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"       5-3° 
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"•45 

14 
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"       5-30 
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16 
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"       5-3° 
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17    ... 

»       7.00 

"       5-3° 
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18.... 

„       8.00 

"       5-30 
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"       5-30 
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"       5-45 
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23.... 
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"       5-45 
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24 ...  . 
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"       S-45 
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25 ...  . 
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26.... 
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27.... 

" 

28.... 

II 

II 

29.... 
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30.... 

"       5-3° 

"       9-3" 
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31.... 

"       5-3" 
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5.00 

CANADIAN   WATER  POWERS. 

There  is  another  big  power  scheme  which  will  soon 
be  brought  before  the  Provincial  Government  at  Tor- 
onto, Ontario.  It  aims  to  develop  the  water  power 
northwest  of  the  town  of  Port  Arthur,  Ont.  The 
capitalists  behind  the  scheme  figure  out  that  on  the 
completion  of  the  Canadian  Northern  Railway,  Port 
Arthur  will  become  a  great  flour  milling  centre.  They 
have  in  consequence  set  to  work  buying  land  for  a 
canal  22  miles  long  to  connect  with  and  divert  the 
Kiministiquia  River.  There  is  said  to  be  an  easy  route 
between  the  high  levels  to  a  point  3)4  miles  north  of 
Port  .'\rthur,  where  the  syndicate  proposes  constructing 
a  reservoir  with  an  area  of  1500  acres.  When  the 
route  has  been  secured,  it  is  not  expected  that  much 
influence  will  be  required  to  ensure  the  water  power 
of  the  river  in  West  Algoma  being  quietly  conceded  by 
the  Ontario  Government  to  a  company. 


Soptonihoi-,   TOO  I 
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DYNAMO  ILLS  AND  REMEDIES.* 

A  dxnumo  or  motor,  caret'ulU  installed  and  properly 
riinnini;-,  is  truly  a  Ihiiiy  of  beauty  to  those  who  ha\e 
the  care  of  it,  and  a  soiu'ee  of  satisfaction  to  its  owner. 
Trouble,  however,  in  one  form  or  another  is  sure  to 
come  sooner  or  later,  depending;'  on  the  s^Tade  ot  the 
machine  and  the  skill  and  care  ni    handling. 

It  is  therefore  likely  that  a  few  hints  as  to  the  cause 
and  remedv  of  such  troubles  will  be  acceptable  to  those 
who  have  the  care  of  this  class  of  machiner_\-. 

Obviously,  the  promptness  with  which  such  troubles 
are  located  and  removed  will  have  much  to  do  with  the 
success  of  the  plant.  Often,  indeed,  considerable  ex- 
pense is  incurred  in  remo\  inyf  a  tault,  which  with  a 
little  intelligence  could  have  been  remedied  at  trifling 
cost. 

For  instance,  so  slight  a  thing  as  a  loose  connection 
will  oftan  cause  the  shutting  down  of  a  whole  factor>- 
with  scores  of  hands.  Other  troubles  equally  as  simple 
but  not  so  easily  located  will  cause  annoyance  and  de- 
lav.  In  such  cases,  some  knowledge  on  the  part  of 
the  man  in  charge  in  locating  troubles  would  have  en- 
abled him  to  overcome  the  difliculty  and  save  delays 
and  consecjuent  loss. 

Fortunate  it  is  that  the  machines  in  question  are 
mechanically  so  simple  in  their  construction.  With  the 
e.xception  of  cummutator  and  brushes  there  are  but  two 
wearing  parts,  the  two  bearings  which  support  the 
shaft  of  the  armature,  quite  in  contrast  in  its  simplicity 
to  the  steam  engme  with  the  multiplicity  of  wearing 
parts,  oil   cups  and  valves. 

From  the  fact  that  the  dynamo  or  motor  has  so  few 
parts,  we  are  able  to  classify  theii'  troubles  through 
their  effects  under  five  heads,  which   are  : 

1.  Sparking  at  cummutator. 

2.  Heating  of  the  various  parts. 

3.  Noise  and  speed. 

4.  Motor  stops  or  fails  to  start. 

5.  Dvnamo  fails  to  generate. 

Any  and  all  of  these  effects  are  quite  obvious,  even  to 
the  casual  observer  ;  still  a  most  careful  and  thorough 
examination  should  be  made  of  the  entire  machine  in 
order  to  be  sure  of  tacts  and  avoid  jumping  at  conclu- 
sions. 

In  the  considertition  of  troubles  as  classilied  above 
the  following'  order  will  be  observed  :  First,  the  cause  ; 
second,  the  sympton  in  detail  ;  third,  the  remedy  and 
how  effected. 

.\s  is  very  often  the  case,  a  symptom  may  be  develop- 
ed in  a  machine  from  several  causes.  We  shall, 
however,  endeavor  to  make  the  distinction  as  clear  as 
is  possible  without  the  help  of  the  actual  machine  for 
illustration. 

Sparking  at  the  commutator  is  caused,  first,  by  the 
armature  carrying  too  much  current,  due  usuallv  to  an 
overload  ;  in  the  case  ot  the  dynanui,  too  many  lamps 
in  circuit  ;  or  in  the  case  with  the  motor,  excessive  fric- 
tional  load,  from  hot  bearings,  armature  striking  the 
pole  pieces,  belt  too  tight,  or  in  general,  too  much 
mechanical  work  to  be  done.  Excessive  voltage  on 
constant  potential  circuits  will  also  overload  the 
system. 

The  symptoms  are  continuous  sparking  at  the  com- 
mutator during  the  time  of  maximum  load  and  tendency 
to  slipping  of  the  belt. 


Alter  a  continuous  run,  the  armature  becomes  very 
much  merheated  and  will  burn  out  if  the  load  is  not 
'ightened. 

In  this,  howe\er,  there  is  an  exception,  constant  cur- 
rent arc  niotiirs.  As  the  heating  efl'ect  depends  on  the 
sqLuire  of  the  current  multiplied  by  the  resistance  (C  2 
R),  both  of  which  factors  are  constant  in  this  instance, 
it  is  quite  possible  to  o\  erioad  machines  of  this  type 
till  the  armature  stops  without  risk  of  burning  it  out. 

Fxcessixe  triction  load  is  readily  detected  b\-  turning 
Mie  armature  around  bv  hand. 

Hot  bearings  will  be  treated  more  in  detail  under  the 
head  of  heating  of  the  various   parts. 

An  excess  of  CLirrent  is,  of  course,  at  once  e\ident  at 
the  ammeter,  and  this  may  be  taken  as  a  conclusi\e 
test  for  all  such  overloads. 

The  remed)-,  for  troubles  of  this  nature,  is  obviously 
to  redLice  the  load  and  eliminate  partial  short  circuits 
in  the  line  and  leads  as  far  as  possible. 

Constant  potential  motors,  especially  those  above 
five  horse-power,  are  frequently  subjected  to  overloads 
and  strain  at  starting. 

It  the  starting-box  has  too  little  resistance  or  is  turn- 
ed on  too  rapidly,  it  uill  cause  the  armature  to  start 
with  a  jerk  and  spark  badly  at  first.  A  properly  de- 
signed starting  box  will  remedy  the  evil  in  the  first  in- 
stance, and  in  the  latter  case,  the  exercise  of  proper 
care  in  starting.  The  handle  of  the  starter  should  be 
allowed  to  remain  an  instant  on  the  first  and  second 
contact  points  till  the  armature  has  attained  some 
speed. 

Again,  brushes  are  sometimes  not  set  at  neutral 
points.  The  symptom  of  this  trouble  will  be  a  spark- 
ing and  cutting  at  the  comnuitator,  the  intensity  of 
which  will  \  ary  with  the  shifting  of  the  brushes. 

The  remedy  can  best  be  explained  by  referring  to 
Fig.  I,  which  shows  the  proper  position  of  the  brushes. 
The  points  where  the  brushes  are  resting  on  the  com- 
mutator where  the  greatest  e.m.f.  and  the  least  spark- 
ing are  obtained,  are  called  the  neutral  points,  as  rep- 
resented in  the  cut  by  the  points  "A"  and  "  B." 

The  line  joining  these  two  points  has  been  termed 
the  diameter  of  cummutation.  It  will  be  noted  that 
this  line  is  not  at  right  angles  to  the  line  joining  the 
centers  of  the  pole  pieces,  hut  is  shifted  through  a  small 
angle,    depending    on    the    direction    of    rotation     and 


I  tile  National  Engin 


whether  the  machine  is  acting   as  a  dynamo  or  motor. 

With  the  dynamo,  the  brushes  will  be  given  a 
forward  lead,  that  is,  they  will  be  shifted  from  the  hori- 
zontal in  the  direction  of  rotation. 

With  the  motor,  the  shifting  of  the  brushes  will  be 
against  the  direction  of  rotation  and  will  be  given  what 
is  termed  a  backward  lead. 

In  most  dynamos  and  motors  the  exact  position  ot 
the  neutral  points  cannot  be  fixed,  but  will  vary  accord- 
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ing  lo  the  load  of  ihc  machine.  For  instance,  in  case 
of  a  dynamo  with  a  g-iven  number  of  lights  burning, 
the  brushes  may  be  properly  set  at  the  neutral  points 
and  run  without  sparkinji.  Now  let  the  number  of 
lights  burning  be  increased  or  diminished  to  any  con- 
siderable extent  and  sparking,  more  or  less  destructive, 
will  commence  and  continue  till  the  brushes  have  been 
shifted  to  the  new  neutral  points  by  means  of  the  rock- 
er arm.     These  points  are  determined  only  by  trial. 

This  shifting  of  brushes,  or  giving  them  a  lead  as  it 
is  called,  is  necessitated  by  armature  reaction  or  the 
magnetizing  effect  of  the  current  in  the  armature,  tend- 
ing to  create  a  powerful  magnetism  which  distorts  the 
field. 

Right  here  we  will  state  that  there  are  some  dyna- 
mos and  man}'  motors  in  which  it  is  not  necessary  to 
shitt  the  brushes,  no  matter  how  much  the  load  changes. 
In  these  the  field  has  been  made  strong  enough  to  over- 
power the  armature  reaction.  Again  in  another  class 
of  dynamo,  the  moving  of  the  points  of  contact  is  taken 
advantage  of  as  a  method  of  increasing  or  decreasing 
the  E.M.F.  This  is  the  case  of  constant  current  arc 
machines. 

It  is  not  only  necessary  to  shift  the  brushes  to  the 
neutral  points  by  means  of  the  rocker  arm,  but  care 
should  be  taken  to  see  that  the  brushes  are  diagonally 
opposite  each  other.  This  can  be  accomplished  by 
counting  the  number  of  segments  of  the  cummutator, 
measuring  with  a  piece  of  thread  or  other  device,  mark- 
ing the  opposite  segments,  and  setting  the  brushes  to 
this  mark. 

The  setting  of  brushes  is  perhaps  the  most  important 


KiG.     2. 

Ci"cuits  of  Cross  Connected  Armature.    Four  Poles  ;  Two  Briishes. 

duty  of  the  dynamo  tender,  for  a  brush,  a  fraction  of  a 
segment  out  of  position,  will  often  cause  serious  spark- 
ing. 

Exceptions  to  the  rule  for  setting  brushes  diametri- 
cally opposite  will  appear  in  the  case  of  multipolar 
motors  with  cross  connected  armatures. 

These  machines  may  be  supplied  with  two  sets  of 
brushes  or  as  many  sets  as  there  are  poles.  For  in- 
stance, four  pole  machines  with  two  sets  of  brushes  re- 
quire them  to  be  set  at  90  degrees  apart  ;  6  pole  at  60 
degress,  or  180  degrees,  and  so  on. 

Fig.  2  shows  the  armature  connection  and  the  posi- 
tion of  the  brushes  in  a  four  pole  machine  with  cross 
connected  armature.  The  arrows  mark  the  direction 
of  the  current  in  the  armature  connection.  It  is  appa- 
rent, therefore,  that  no  one  should  attempt  to  set  the 
brushes  on  such    a  machine    without    first    determining 


from  a  blue  print  or  other  source  their  correct  position, 
and  then  keeping  them  there. 

Should  the  brushes  be  set  very  far  out,  they  will 
probably  cause  the  safety  fuse  to  blow  and  in  the  case 
of  a  dynamo  it  will  fail  to  generate. 

The  commutator  may  have  high  bars  or  low  bars 
due  to  loose  shell  or  an  unusually  hard  specimen  of 
copper. 

A  poor  connection  between  the  leads  and  the  tongue 
of  the  commutator  ';.'<''ment.    "''M    also    develop  a  flat. 


Pig.  3.  ^ 

Commutator  in  Good  Condition. 

hard  mica  between  the  segments  which  does  not  wear 
down  as  fast  as  the  copper  ;  all  of  these  produce  a 
rough  commutator. 

The  sympton  in  this  case  will  be  a  chattering  ot  the 
brushes,  accompanied  by  sparkling,  which  is 
sometimes  apparent  by  the  sound.  By  touching  the 
commutator  with  the  top  of  the  finger  the  least  rough- 
ness is  at  once  apparent.  Turn  the  armature  slowly 
by  hand  when  any  eccentricity  will  be  indicated  by  a 
rise  and  fall  of  the  brushes. 

The  commutator  as  it  should  be  is  represented  in 
Fig.  3,  with  brushes  properly  set  and  the  surface  of  the 
commutator  smooth  and  glossy. 

Accompanying  is  a  sketch  of  the  same  commutator 
in  bad  condition.  The  commutator  being  scarred  and 
rigid  and  the  brushes  badly  set. 

In  cases  where  the  commutator  exhibits  eccentricity 
or  is  deeply  cut,   the    armature    should    be    taken    out, 


Fig.  4 

Coinni\itator  in   Bad  Condition. 

accurately  centered  in  a  lathe  and  the  commutator  turn- 
ed off,  taking  oflF  as  light  a  chip  as  possible. 

In  large  armatures  it  is  often  more  convenient  to  rig 
up  a  special  slide  rest  and  turn  off  the  commutator 
while  the  armature  is  turned  at  slow  speed  in  its  own 
bearings. 

A  loose  bearing   will   also   cause    chattering   of    the 
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brushes  with  the  attendant  sparking  and  cutting  of  the 
commutator.  I(  the  bearings  are  loose  and  worn  they 
should  be  re-babbited  or  new  ones  put  in.  A  slide  rest 
which  clamps  on  to  the  pillow  block  in  place  of  the 
rocker  arm  is  shown  in  Fig.  6. 

A  slightly  rough  commutator  can  be  dressed  down 
with  a  fine  file  and  given  a  final  application  of  fine 
sand  paper,  the  armature  being  turned  at  medium 
speed. 

If  the  machine  in  question  is  a  dynamo  it  is  advisable 
to  raise  the  brushes,  start  the  engine  at  medium  speed 
and  apply  the  file  or  sand  paper,  or  both,  as  the  case 
may  be,  thus  avoiding  clogging  the  brushes  with  dirt 
and  copper  dust. 

With  a  motor  it  is  different,  as  we  must  tely  on  the 
current  to  turn  the  armature.  It  is  therefore  an 
exceedingly  dangerous  practice  to  use  a  file,  although 
sand  paper  may  be  applied  without  danger.  It  is  a 
good  plan  to  put  a  little  oil  on  the  sand  paper,  for  in 
this  way  the  particles  of  copper  are  gathered  and  pre- 
vented from  flying  into  the  armature,  thus  increasing 
the  danger  of  short  circuits  or  burnouts. 

It  may  be  stated  as  an  axiom  that  copper-dust  and 
metal  filings  in  general  should  not  be  allowed  to  collect 
about  a  dynamo  or  motor.  For  this  reason  emery 
cloth  should  never  be  used  on  the  commutator,  as  the 
particles  of  emery  are  so  sharp  they  become  lodged  in 
the  copper  of  the  segments,  thus  converting  the  com- 
mutator into  a  veritable  grinding  tool.  Again  the  par- 
ticles get  into  the  mica  and  cause   short  circuits. 

Brush-holder  screws  sometimes  become  loose  and 
the  brushes  get  tipped  up  so  that  they  touch  only  at 
one  point.  Very  often  vaseline  or  oil  has  been  applied 
too  freely  and  the  commutator  has  become  dirty.  The 
springs  which  give  tension  to  the  brushes  maj'  have 
lost  their  temper  from  carrying  the  current,  though  this 
is  an  indication  of  a  faulty  design  ofbrush  holder.  The 
bearing  part  may  have  been  clogged  for  some  reason 
so  that  the  holder  does  not  work  freely — though  the 
spring  may  still  be  good.      Hard  carbons   that  will  not 


Fig.   j. — A   Low    Bar. 

adjust  themselves  in  wearing  to  the  commutator,  and 
which  sometimes  offer  exceedingly  high  resistance,  also 
induces  sparking  at  the  commutator. 

Copper  brushes  can  best  be  filed  for  adjustment  to  the 
commutator  in  a  jig  made  for  the  purpose. 

The  simplest  way  to  adjust  carbon  brushes  is  to  first 
wrap  a  piece  of  sand  paper  around  the  commutator, 
having  the  rough  side  of  the  paper  turned  out  ;  then 
set  the  carbon  brushes  down  tightly  against  this  sur- 
face, revolving  the  amature  by  hand  while  the  brushes 
will  be  rapidly    and  accurately  shaped  to  the  surface. 

The  best  way  to  keep  a  commutator  clean  is  to  wipe 
it  at  intervals  with  a  piece  of  cotton  cloth  or  felt  slight- 
ly moistened  in  vaseline. 

A  motor  with  short  circuited  coils  or  bad  grounds 
will  draw  excessive  current,  even  though  running  free 
of  load.     A  dynamo    will    require    considerable    power 


though  there  is  no  cvidonce  of  power  in  external  cir- 
cuit ;    in  either  case  violent  sparking  will  result. 

The  synipton  most  apparent  will  he  a  heating  of  the 
coil  or  coils  aflfected,  and  the  attendant  will  become 
warned  of  the  danger  by  the  odor  of  the  burnt  cotton 
insulation. 

A  short  circuited  armature  coil  often  results  from  al- 
lowing copper  dust  to  collect  back  of  the  commutator 
or  when  excessive  sparking  of  the  brushes  has  formed 
little  bridges  of  metal  across  adjacent  commutator  seg- 
ments. 

Short  circuits  in  parts  of  the  coils  of  an  armature 
frequently  occur  from  injuries  to  the  insulation,  from 
external  mechanical  sources,  for  instance,  the  dropping 
of  little  particles  of  material  in  the  spaces  between  the 
armature  and  the  pole  places  while   the   armature   is   in 


A  Tool  Claiiipinu  on  rillow-Hlock  r>e.l  to  Turn  off  Commutators. 

motion.  A  screw,  for  instance,  or  even  little  balls  of 
waste,  and  more  frequently  oil  and  dirt,  cake  on  the 
faces  of  the  pole  pieces,  scraping  the  insulation  ofT  the 
wires. 

A  piece  of  iron,  a  screw-driver  or  key,  for  instance, 
held  between  the  field  magnet,  near  the  revolving 
ariTiature,  will  vibrate  very  preceptibly  as  a  short  cir- 
cuit coil  passes. 

In  the  case  of  a  motor,  an  armature  affected  with  a 
short  circuited  coil  will  revolve  slower  than  usual  and 
unsteadily,  while  in  aggravated  cases  it  will  draw  up 
with  a  jerk  before  the  pole  piece. 

Ills  such  as  those  described  as  short  circuits  due  to 
deposits  of  copper  dust  back  of  the  commutator  or  the 
bridging  over  the  segments  from  sparking  may  be  lo- 
cated by  careful  inspection  and  removed  by  scraping 
clean  the  mica  insulation  between  the  segments. 

Short  circuits,  due  to  mechanical  injury  to  the  insu- 
lation of  the  wire  of  the  armature,  require  care- 
ful handling,  as  these  injuries  generally  extend  before 
the  first  layer  of  wire. 

In  most  cases  it  is  possible  to  carefully  lift  the  wires, 
one  at  a  time,  high  enough  to  wrap  it  with  silk  tape. 

Wires  thus  raised  and  insulated  must  be  carefully 
pounded  back  into  place  with  a  wood  block  or  mallet, 
the  affected  part  being  then  treated  with  a  coating  of 
shellac. 

A  short  circuit  which  is  in  the  coil  itself  and  below 
the  surface  cannot  be  treated  thus  and  the  only  real 
remedy  is  to  rewind  the  coil. 

Two  or  more  grounds  in  an  armature,  occurring  us- 
ually from  insufficient  insulation  on  the  core,  are  equi- 
valent to  a  short  circuit  and  must  be  treated  in  the 
same  way,  viz.,  by  re-insulating  and  re-winding  the 
armature. 

The  commutator  will  flash  violently  when  the  broken 
coil  passes  under  the  brush,  and  it  will  be    found    that 
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the  mica,  surrounding  the  segments  attached  to  the 
broken  coil,  will  be  blackened  and  burnt  and  gradually 
pecked  away. 

This  break  will  often  be  found  in  the  leads  where  the 
armature  wires  connect  with  the  commutator,  as  in 
some  types  of  machines  they  are  subject  to  heavy  drag. 
Usually'  they  can  be  easily  repaired  by  splicing. 

An  overload  may  cause  the  soldered  connection  of  the 
leads  to  the  commutator  to  melt  and  thus  develop  a 
break.  The  only  avialable  remedy  is  to  solder  in  the 
leads  again  and  guard  against  overload  in  the  future. 

Care  must  be  exercised  in  the  the  soldering  process 
lest  drops  of  molten  solder  drop  in  behind  the  commu- 
tator and  short  circuit  some  of  the  segments. 

When  the  trouble  cannot  be  so  easily  located  and  is 
evidently  in  the  interior  of  the  coil,  the  coil  thus  affect- 
ed will  hBve  to  be  rewound. 

The  trouble,  however,  may  be  temporarily  remedied 
by  cutting  out  the  coil,  either  bj-  bridging  over  the  dis- 
connected segment  with  a  drop  of  solder  or  by  stagger- 
ing the  brushes,  as  it  is  called,  that  is,  setting  one  of  a 
pair  a  little  ahead  and  the  other  a  little  back  of  the  nor- 
mal position,  which  is  equivalent  to  bridging  over  the 
break. 

In  adopting  teis  method,  care  must  be  taken  not  to 
short  circuit  a  sound  coil,  as  this  will  cause  sparking 
and  a  dangerous  heating  of  the  affected  coil. 

These  devices  are  at  best  only  "make  shilts"  and 
sholud  only  be  adopted  to  prevent  a  very  undesirable 
stoppage. 

Field  troubles  cause  sparking  at  the  brushes  and  are 
of  two  kinds,  open  circuits  and  short  circuits. 

A  dynamo  thus  afflicted  does  not  generate  at  all  or 
does  not  come  up  to  its  full  electromotive  force.  The 
pole  pieces  are  not  strongly  magnetic. 

A  constant  potential  motor  has  a  tendency  to  race 
unless  the  field  is  very  weak  or  is  lacking  altogether, 
in  which  case  it  may  be  either  run  slow  or  stop  and 
blow  the  fuse. 

The  cause  for  such  trouble  is  usually  a  broken  cir- 
cuit or  a  partial  short  circuit  in  one  or  both  of  the 
fields. 

In  order  to  test  for  an  open  circuit  in  the  field  of  a 
motor,  block  the  brushes  up  from  the  commutator  with 
pieces  of  wood  or  paper,  then  turn  on  the  current,  re- 
move the  field  wire  from  its  binding  post  and  absence 
of  spark  at  the  breaking  of  the  circuit  will  indicate  a 
complete  breafc  somewhere  in  the  circuit. 

In  cases  of  field  trouble  in  isolated  dynamos  where 
current  is  not  obtainable,  it  will  be  necessary  to  remove 
terminals  of  the  field  circuit  from  their  binding  post 
and  ring  through  it  with  a  magneto  or  bell  and  battery. 
Short  circuits  in  field  coils  may  be  determined  by 
measuring,  with  the  proper  instruments,  usually  a 
portable  bridge  and  galvanometer,  the  resistance  in 
each  magnet  coil.  Any  appreciable  difference  in  the 
resistance  of  the  magnets  will  indicate  that  ihe  one  of 
least  resistance  has  been  short  circuted. 

A  machine  thus  affected  will  spark  more  at  one 
brush  than  at  the  other  when  running,  and  it  will 
further  be  noticed  that  the  short  circuited  magnet  will 
heat  less  than  the  sound  one,  which  in  turn  will  be 
above  the  normal. 

The  remedy  for  such  troubles  is  to  remove  the  faulty 
magnet  and  unwind  the  wire  on  it  till  the  break  or 
ground  is  found,    when    the    fault  may  be  repaired  and 


the  wire  wound  back  again. 

It  may  be  stated  here  that  a  frequent  cause  of  short 
circuits  in  field  magnets  and  armature  is  due  to  the 
soaking  they  receive  from  oil  tlirouii  out  b\-  faully 
bearings. 

Oil,  soaking  into  a  field,  seems  to  have  the  effect  of 
rotting  the  insulation  on  the  wire  and  a  short  circuit 
or  ground  is  the  result. 

A  carbon  brush  ot  high  resistance  mav  cause 
sparking  because  of  its  poor  contact  with  the 
commutator.  A  charring  or  burning  of  the  brush 
about  the  edges  will  be  noticed  and  the  brush  itself 
becomes  hot,  in  which  case  supply  a  softer  brush. 

.Again,  vibration  in  the  machine  due  to  insufficient 
foundation  is  frequently  a  cause  of  sparking.  It  will 
be  found  to  decrease  when  the  machine  is  braced. 
Often  nothing  more  is  needed  than  a  slight  increase  in 
the  tension  of  the  brushes.  Tne  better  way,  however, 
is  to  secure  the  machine  firmly  to  a  good  substantial 
foundation  of  masonrj'. 

A  chattering  of  the  brushes  is  sometimes  due  to  a 
dirty  and  sticky  condition  of  the  commutator.  This  is 
apt  to  be  the  case  with  radial  carbon  brushes.  To 
remedy  this  wipe  the  commutator  clean  and  then 
lubricate  it  with  oil  or  vaseline  rubbed  on  with  a  piece 
ot  col  ton  cloth  or  felt. 

A  trouble  to  which  the  same  armatures  are 
liable,  and  which  is  sometimes  very  difficult  to  locate, 
is  \\  hat  is  termed  a  flying  break. 

This  will  develop  after  the  armature  is  in  motion, 
causing  violent  sparking  with  every  indication  of  an 
open  circuit,  but  will  not  be  apparent  to  tests  made 
when  the  armature  is  stationary.  It  can  usually  be 
found  by  careful  inspection  of  the  back  and  can  be  re- 
paired with  thoroughly  good  soldered  joints. 


SPARKS. 

Mr.  Ormond  Higman,  C.E.,  chief  of  the  Electrical  Inspection 
Department  of  the  Dominion  Government,  has  established  an  in- 
spection office  at  Charlottetown,  P.E.I. ,  in  charge  of  Mr.  J.  H. 
Bell. 

The  arbitration  proceedings  to  fix  the  valuation  of  the  plant  of  ihe 
Kingston  Light,  Heat  &  Power  Company,  at  Kingston,  Ont.,  are 
likely  to  be  completed  very  shortly.  It  has  been  brought  out 
that  the  plant  has  cost  the  company  $131,220.80.  The  company 
pays  a  yearly  rental  of  $12,252.37,  and  in  1900  the  receipts  were 
$58,820.98,  with  an  expenditure  ot  $51,063.48,  leaving  a  balance 
of  $7,757-50- 

A  new  company  has  been  formed  in  Montreal,  known  .is  the 
Dominion  General  Engineering  Company,  Limited,  to  manufac- 
ture Ihe  Tree  rotary  engine,  the  invention  of  Mr.  E.  B.  Tree  and 
Dr.  Taylor,  of  Princeton.  This  engine  was  for  a  short  time 
manufactured  at  Woodstock,  Ont.  The  company  will  have  a 
capital  of  $500,000,  and  includes  Messrs.  J.  W.  Greenshields,  K. 
C,  and  W.  H.  Lawrie. 

The  Snoqualmie  Falls  Power  Company,  of  Seattle  /ind  Taco- 
ma,  has  placed  an  order  with  the  Pittsburg  Reduction    Company 

or  250,000  lbs.  of  aluminum  wire  cable,  which  will  more  than 
double  the  citpacity  of  their  transmission  system.  Co-incident 
with  this  the  enlargement  of  the  generating  station  at  the  head 
works  is  under  way,  and  an  additional  pen  stock  will  be  installed, 
having  50  per  cent,  more  capacity  than  the  first  one.  This  pen- 
stock will  feed  three  waterwheel  sets,  each  one  of  which  will 
drive  a  direct  connected  5,000  hp.  generator.  The  underground 
cavity  will  be  extended  eastward  about  150  ft.  to  accommodate 
the  increase.  The  Snoqualmie  plant  when  this  increase  is  made 
will  have  a  capacity  of  25,000  horse  power,  and  will  therefore,  it 
woutd  seem,  be  the  largest  water  power  plant  in  the  United 
States  outside  of  Niagara.  .All  the  electric  street  cars,  all  the 
municipal  and  domestic  lighting,  flour  mills,  machine  shop  and  in- 
dustries where  eletric  motors  are  employed  in  Seattle  and  Taco- 
m  i,  are  run  by  the  Snoqualmie  plant. 
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THE    LATE  JOHN    ROSS    KERR. 

The  late  John  l\o>s  Kerr,  whose  death  took  phice 
in  Montreal  early  in  Aui^ust,  was  born  ;it  Kiui^ston, 
N.Y.,  on  November  juth,  iSjj.  He  was  eiiiploved 
for  about  three  years  at  theC.P.R.  shops,  Montreal, 
and  for  a  time  in  the  works  of  the  Dominion  Bridge 
Company.  Removing  to  Toronto,  he  was  engajjed 
for  nearly  three  years  with  the  Toronto  Street  Railway 
Company,  in  the  shops  and  as  inspector  o\'  motors.  In 
1893  he  entered  the  works  of  the  Canadian  (ieneral 
Electric  Company  at  Peterboro,  Out.,  remaining- there 
for   two     years,    when    he    was     chosen     from     among 


Thk   l.AiK  JonN  Ross  Kerk. 


the  many  students  there  lo  manage  the  Gait,  Preston 
&  Hespeler  Street  Railway,  which  position  he  held  for 
four  years. 

Mr.  Kerr's  health  becoming-  impaired,  he  decided  to 
g-o  to  Jamaica,  and  accepted  the  position  of  manager 
of  the  West  India  Elecric  Company,  of  Kingston. 
His  management  of  this  road  was  eminently  suc- 
cessful. In  June  last  he  returned  to  Canada  on  a 
business  and  pleasure  trip,  but  was  taken  ill  while 
in  Montreal  and  died  on  .August  4th.  He  was  buried 
in    the  family  lot  at   Kingston,    N.Y.,  on   August  6th. 


BRITISH  COLUMBIA  ELECTRIC  RAILWAY 
COMPANY. 

The  fifth  ordinary  general  meeting  was  held  at  Can- 
non Street  Hotel  last  month.  Mr.  J.  Horne-Payne, 
K.  C,  presiding  (in  the  absence  of  Mr.  R.  M.  Horne- 
Payne,  the  chairman,  in  British  Columbia).  In  mo\- 
ing  the  adoption  of  the  report,  he  said  that  the  board 
congratulated  the  shareholders  on  the  great  prosperity 
of  the  company.  He  compared  the  condition  of  af- 
fairs to-day  with  their  position  2j4  years  ago,  show- 
ing the  great  advance  that  had  been  made.  The  gross 
earnings  for  the  past  year  were  ;^i02,435,  or  ;^27,235 
more  than  in  1898,  an  increase  of  36.  ig  percent.  The 
net  earnings  showed  results  not  less  favorable.  In 
1898,  when  they  invited  shareholders  to  bring  in  new 
capital,  they  were  ;^,'27,87o  ;  lor  the  year  that  had  just 
expired  the  net  earnings  were  ^."41,092,  or  an  increase 
of  ^'13, 212,  or  47.4  per  cent.  That  progress  had  in- 
volved an  inevitable  increase  of  capital.      In  a   business 


such  as  theirs,  with  a  pro-^perous  and  constantly  grow- 
ing lighting  and  traffic,  they  had  to  be  contiiuially  find- 
iiig  new  capital.  The  capital  expenditine  was  shown 
in  detail  in  the  report,  and  included  ^.52,415  for  liglit- 
ing  extensions.  The  larger  that  item  was  the  better 
they  were  pleased.  Every  success  in  ligiitii'g  meant 
an  Increase  in  net  revenue.  There  was  an  outl.av  of 
about  17s.  per  Ianip  upon  which  tluv  were  contijiually 
earning  a  reluin.  There  was  also  tlie  iten)  of  the  new 
power  house  for  supplying-  eiierg\'  to  meet  the  new  de- 
nianils,  ani.1  the  new  machiner\-,  boilers,  and  nulling 
slock,  the  last  nientioiied  to  cope  with  the  growir.g 
Irallic.  The  hoartl  had  to  be  very  careful  with  refer- 
ence lo  the  gro.\-ing  demands  lor  fresh  capital  expendi- 
ture however  ui\.ivoidable,  and  they  might  find  it  ad- 
visable in  future  to  recommend  ordinary  shareholders 
to  reserve  their  I. irge  c.isli  oat  nings  to  meet  that  ex- 
penditure. 

The  report  was  adopted,  ani.1  resolutions  declaring 
i.livi(.leiuls,  re-electing  directors  and  .luditors,  and 
thanking-  ihe  directors,  were  also  passei.1. 


A  ROYAL  TROLLEY  CAR. 

.A  magnificent  royal  car — probably  the  first  in  the 
world  built  f.ir  royalty — is  now-  under  construction  by 
the  Ottawa  Electric  Railway  Company.  The  company- 
is  not  sparing  expense  to  make  it  one  of  the  best 
electric  cars  that  has  ever  run  on  any  track.  It  is  to 
be  finished  in  a  most  elaborate  manner,  and  on  the  front 
will  be  painted  the  name  of  the  car,  "  The  Duchess 
of  Cornwall,"  and  on  the  other  side  will  be  carved 
the  royal  coat  of  arms.  The  car  is  to  be  finished  in 
the  royal  colors,  and  on  the  inside,  besides  the  fancy 
brass  work  and  plale  niirrors,  will  be  a  nurnber  of 
wicker  and  upholstered  chairs.  The  car  will  carry  the 
royal  party  to  Britanriia,  where  the  Ottawa  lunibermen 
will  have  a  tiniher  crib,  which  will  be  boarded  for  a 
trip  through  the  Deschenes  rapids  and  down  the 
timber  slides  at  ChauJiere  Ealls.  The  desig-n  of  the 
car  has  been  approved  by  Lord  Minto  and  Sir  Wilfred 
Laiuier. 


AMERICAN  STREET  RAILWAY  ASSOCIATION 

The  tweiitieth  annual  meeting  of  the  American 
Street  Railway  Association  is  to  be  held  at  Madison 
-Square  Garden,  New  \'ork  city,  October  9th  to  11th. 
A  large  number  of  very  interesting  papers  will  be  read 
and  discussed,  and  the  attendance  promises  to  be  the 
largest  in  the  history  of  the  assciciation. 


The  Canadian  ['acific  Railway  ii;is,  for  NOme  time  pa^l,  lu'en 
consideriiiji-  llie  practicability  of  iiliiizin^  the  i.,real  slmes  of 
ener.y-y  eoiilaiiieil  in  the  vast  ualrr  power  of  tlie  Roetcv  .Moiiii- 
tains  l)y  eonverliiitf  this  power  into  eleetrieal  energ-y  ami  utiliz- 
ing it  to  h;iul  train.s  up  the  steepest  grades.  At  the  present  time  ;i 
number  of  assistant  eng-ines  have  to  be  kept  at  these  points  to 
help  the  trains  over.  It  is  probable  that  liefore  long  some  defin- 
ite plans  in  this  connection  will  be  laid  before  the  directors. 

The  \an  Buren  Lumber  Company  h.as  been  org'anized  at  Han- 
ger, Maine,  to  operate  saw  mills  at  Van  Buten,  Maine,  and  at 
Edmunston  and  .St.  Anne,  N.B.  It  is  the  intention  of  the  com- 
pany to  Install  electric  plants  at  Van  Huron  aiul  ICdnuindston  for 
the  lighting  of  tlieir  mills  and  the  slieets  of  the  villages.  Mr. 
John  .M.  Stevens,  of  Edmundston.  and  E.  A.  Hammond,  of  V'an 
Huren,  are  directors  of  the  company. 
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NEW  APPARATUS  FOR  THE  OTTAWA 
ELECTRIC  COMPANY. 

The  Ottawa  Electric  Company  has  recently  con- 
tracted with  the  Westinsjhouse  Electric  &  Manufac- 
turing Company  for  a  new  equipment,  including-  three 
700-kw  generators,  to  be  equipped  for  waterwheel  con- 
nection, and  two  700-kw  belted  generators.  In  addition 
there  will  be  supplied  three  250  h.  p.  induciion  motors, 
one  300-kw  rotary,  with  two  165-kw  transformers, 
one  motor-generator  outfit  of  22^  kilowatts  capacity, 
one  37^'2-k\v  slow-speed  multipolar  generator  and  a 
special  5614-kw  mnliipolar  type  generator. 

Each  of  the  700-kvv  turbine-driven  generators  is  a 
two-phase  machine,  and  is  to  be  of  the  two-bearing 
type,  with  a  coupling  on  the  shaft  for  direct  connection 
to  the  end  of  a  waterwheel  shaft,  revolving  at  a  speed 
of  180  r.  p.  m.  At  60  cycles  each  machine  will  have 
an  output  of  159  amperes  per  terminal  at  2200  vol'ts 
under  a  non-inductive  load.  The  external  frame  wil' 
bedi\idedina  vertical  plane  and  movable  from  the 
shaft  to  permit  easy  access  to  windings.  In  all,  there 
will  be  40  poles  upon  this  frame.  The  winding  of  the 
field  coils  is  to  be  of  strap  on  edge.  The  armature  of 
the  slotted  drum  type  will  be  built  up  of  laminated 
steel  of  the  highest  magnetic  quality.  Its  wir  e- 
wound  coils  will  be  continuous  and  retained  in  position 
by  fiber  wedges.  The  two-phase  current  will  be 
collected  by  special  brass  rings  of  the  open  ventilated 
type  employed  by  the  Westinghouse  Company.  The 
temperature  corditicr.s  and  regulation  will  be  excellent. 

The  requirements  of  the  Ottawa  Electric  Company- 
were  that  the  generator  should  under  a  non-inductive 
load  have  an  efficiency  of  not  less  than  83  per  cent, 
at  one-quarter  load  ;  90.5  per  cent,  at  one-half  load  ; 
93  per  cent,  at  three-quarters  load,  and  943^  per  cent, 
at  full  load. 

The  machine  will  operate  for  24  hours  at  2200  volts, 
and  at  159  amperes  per  terminal,  at  from  90  per  cent, 
to  100  per  cent,  power  factor  with  a  rise  in  temperature 
not  to  exceed  40  degs.  C.  ;  at  25  per  cent  greater  cur- 
rent with  the  same  power  factor  for  24  hours  the  rise  in 
temperature  will  not  exceed  50  degree  C.  ;  at  50  per 
cent,  greater  current  the  rise  in  temperalure  will  not 
exceed  60  dgs.  C. 

The  700-kw  belted  generators  are  of  the  three- 
bearing  type  with  rotating  armature.  Each  will 
generate  two-phase  currents  at  2200  volts,  159 
amperes  per  terminal  under  a  non-inductive  lood. 
The  journals  will  be  self-oiling  and  self-aligning, 
while  the  shaft  will  carry  a  pulley  58  inches  in 
diameter  and  72  inches  in  face.  The  frame  of  the 
horizontally  divided  type  will  contain  22  poles,  and  at 
a  speed  of  327  r.  p.  m.  the  frequency  of  the  machine 
will  be  60  cycles.  The  regulation  will  be  very  close. 
In  the  case  of  this  machine  the  Ottawa  Electric  Com- 
pany requires  that,  on  a  non-inductive  load,  the 
efficiency  should  be  less  than  84  per  cent,  at  one- 
quarler  load  ;  90^^  per  cent,  at  half  load  ;  93  per 
cent,  at  three-quarters  load,  and  at  full  load  94  per 
cent. 

The  field  coils  will  be  wound  with  strap  on  edge 
and  are  to  be  placed  on  pole  pieces  so  designed  as  to 
reduce  the  armature  reaction  and  the  self-induction  to 
a  minimum.  The  armature  coils  are  to  be  continuous, 
wound  from  strap  copper  and  retained  in  place  by 
wedges  of  hard  fiber. 


The  250-h.p.  induction  motors  are  to  be  two-phase. 
Type  "  C,"  Westinghouse  constant-speed  C  motors, 
with  self-oiling  and  self-aligning  bearings.  They  are 
intended  to  operate  directly  on  the  2200-volt  circuit  at 
a  speed  of  580  r.  p.  m.  under  full  load.  Each  is  a 
1 2-pole  motor  weighing  approximately  1 1 ,000  lbs. 
The  parts  are  a  cylindrical  yoke  carrying  the  primary 
windings,  and  to  which  will  be  bolted  circular  end 
brackets  to  carry  the  bearings,  and  a  rotating  squirrel- 
cage  secondary.  The  motor  will  have  an  efficiency  of 
not  less  than  go  per  cent,  under  its  full  load  of  250 
horse-power,  and  a  power  factor  of  not  less  than  91.5 
per  cent.  The  temperature  conditions  are  a  normal 
load  for  24  hours,  with  a  rise  not  to  exceed  40  degs.  C.  ; 
a  25  per  cent,  overload  for  24  hours  with  a  rise  not  to 
exceed  50  degs.  C,  and  a  50  per  cent,  overload  for 
one  hour  with  a  temperature  rise  not  to  exceed  60  degs. 
C.  It  is  intended  to  place  a  125-light  Brush  arc 
machine  on  each  end  of  each  motor  and  to  make  direct 
connections  by  suitably  flanged  couplings. 

The  s6^2-k.  w.  generator  is  of  the  special  multipolar 
type,  compound  wou.id  for  125  volts,  and  is  intended 
to  operate  at  475  r.  p.  m.  Its  shaft  is  to  be  extended 
that  the  coupling  may  be  placed  outside  of  its  pulley, 
and  each  machine  is  to  be  equipped  with  belt-tightener, 
base  plate,  flange  coupling  and  pulley.  Each  of  the 
37}'2-k.  w.  direct-current  generators  is  to  be  of  the 
slow-speed  multipolar  type,  compound-wound  at  125 
volts.  The  motor-generator  outfit  is  to  consist  of  one 
22j2-k.  w.  direct-current  generator  compound-wound 
for  250  volts,  and  one  30-h.  p.  slow-speed  direct- 
current  motor  shunt-wound  for  500  volts. 


CANADIAN  CABLES. 

The  Department  of  Public  Works  at  Ottawa  has 
been  advised  that  the  Government  steamer  "Tyrian," 
now  at  Gaspe,  Que.,  has  completed  repairs  to  the  cable 
between  St.  Paul's  Island  and  Meat  Cove,  Cape  Breton, 
which  has  been  interrupted  for  some  time  past.  The 
"  Tyrian  "  has  now  left  Gaspe  for  the  purpose  of  laying 
the  cable  across  the  Strait  of  Belle  Isle,  which  is  to 
connect  the  Belle  Isle  station  with  the  Government 
telegraph  station  on  the  mainland  of  Labrador.  By 
the  end  of  August,  the  coast  signal  service  will  be  in 
permanent  operation  to  Belle  Isle,  which  is  a  most  im- 
portant point  on  the  summer  route  between  European 
ports  and  the  St.  Lawrence.  Steamships  will,  here- 
after, be  reported  by  telegraph  760  miles  below  the  port 
of  Quebec.  This  will  mean  that  a  20-knot  vessel,  tak- 
ing the  summer  course,  can  communicate  her  arrival  on 
this  side  of  the  .'\tlantic  in  less  than  four  days  out  from 
Liverpool,  England. 


RED  INDIAN  TELEPHONISTS. 

What  is  probably  the  only  telephone  system 
operated  entirely  by  Indians  is  being  installed  in  the 
village  of  Kish-Pie-Axe  in  Northern  British  Columbia. 
The  system  is  to  be  connected  by  a  20-mile  telephone 
wire  from  the  telegraph  office  at  Hazelton,  half  way 
between  Ashcroft  and   Atlin. 


That  the  tendency  towards  amalgamation  now-a-days  has  been 
extended  to  journahstic  circles  as  well  as  commercial, is  shown  by 
the  recent  purchase  of  The  Canadian  Home  Journal  by  Mr.  Hugh 
C.  McLean,  publisher  of  The  Ladies'  Magazine,  Toronto.  The 
Journal,  which  was  established  many  years  ago,  will  be  discon- 
tinued as  a  distinct  publication,  and  will  be  merged  into  The 
Ladies'  Magazine,  which  has  already  won  a  place  for  itself  as 
the  popular  home  paper  for  Canadian  women. 
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CANADIAN   ASSOCIATION    OF    STATIONARY 
ENGINEERS. 

TWELFTH    ANNl  AL    CONVKNTTON. 

The  Canadian  Association  of  Stationary  Engineers  opened 
its  twelfth  annual  convention  in  the  City  Hall,  Brantford,  on 
Tuesday,  August  22nd,  and  it  was  one  of  the  most  successful  in 
the  history  of  the  Association. 

The  following  executive  officers  and  delegates  were  in 
attendance :  G.  C.  Mooring,  Toronto,  president  ;  Charles 
Moseley,  Toronto,  vice-president ;  A.  M.  Wickens,  Toronto, 
secretary  ;  William  Oelschlager,  Berlin,  treasurer  ;  George 
Dawson,  Hamilton,  conductor  ;  John  M.  Dixon,  Toronto, 
door-keeper.  R.  Pettigrew,  G.  W.  Dawson,  Joseph  Ironside, 
T.  Chubb,  Hamilton  :  W.  J.  Webb,  J.  Huggett,  A.  E.  Edkins, 
E.  J.  Philip,  W.  Outhwaite,  N.  V.  Kuhlman,  J.  M.  Dixon, 
Toronto  ;  J.  R.  Utlley,  Waterloo  ;  J.  Heyd,  Berlin  ;  R. 
Turkington,  Brockvillo  ;  J.  Striithers,  Sarnia  ;  James  Ogle, 
Branlford. 

The  visitors  during  the  convention  included  William  Bourne, 
Thomas  Pilgrim,  A.  McKinnon,  Morgan  Harris,  Charles 
Waterous,  David  Waterous,  Lloyd  Harris,  Joseph  Butler, 
Charles  Walker,    Fred  Temperance    L    Fordham     R    I  ee    W    F 


the  Executive  Council  of  the  Canadian  Association  of  Stationary 
Engineers.  We  certainly  made  no  mistake  last  year  when  we 
accepted  Bro.  Ames'  invitation  to  hold  our  next  convention  in 
Brantford.  I  wish  to  thank  you  for  placing  me  at  the  head  of 
this  organization  a  year  ago — the  highest  office  in  your  gift,  an 
honor  which  I  have  always  craved.  I  hope  you  will  overlook  my 
short-comings,  for  they  are  many.  It  gives  me  the  greatest 
pleasure  to  greet  old  friends  and  welcome  new  ones,  to  help 
along  the  work  of  this,  the  best  engineering  society  in  the  world. 
Our  old  friends  must  have  performed  this  work  well  at  other 
conventions  or  they  would  not  have  been  sent  back  again  as 
representatives.  I  hope  to  see  the  younger  members  as  well  as 
the  older  ones  take  an  active  part  in  all  our  deliberations.  I  ask 
that  you  support  the  occupant  of  the  chair  as  on  all  former 
occasions. 

For  my  part  I  will  endeavor  to  give  equit)-  and  justice  to  all. 
I  understand  tnere  are  man\'  matters  of  grave  importance  to 
to  come  before  this  meeting  for  your  most  earnest  consideration, 
such  as  :  Shall  we  meet  annually  or  bi-annually  ?  What  can  be 
done  to  increase  our  membership?  Shall  we  keep  on  trying  to 
secure  an  inspection  and  license  law  from  the  Ontario  govern- 
ment ?  In  this  last  matter  we  have  certainly  advanced  one  step 
since  I  isl  we  met     in   securing    Ihe   inspection   of  boilers   by    the 
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J.  R.  Uttlej-. 
Joseph  Ogle. 
J.  Pierce, 
W.  J.  Webb. 
George  Daw; 
R.  C.  Pettigr. 


J.  Ironsides. 
R.  W.  Turkingtn 
A,  W.  Smith. 
J.  F.  Birchard. 
E.  J.  Philip. 
N.  B.  Kuhhiian. 


S.  McKiuuon. 
W.  Bourne. 
James  Dixon. 
Charles  Moseley. 
G.  C.  Mooring. 
A.  M.  Wickens. 


A.  K.  Edkins. 
T.  Chubb. 
W.  Outhwaite. 
J.  Struthers, 
P.  Troweru. 
.S.  Pilgrim. 
James  Iluggett. 


Gunson,  Charles  Doherty,  Geo.  Scace,  J.  Barker,  E.  Jones, 
J.  M.  Jones,  D.  Potter,  S.  Mills,  W.  H.  Mitchell,  J.  Miller,  W. 
Muir,  W.  H.  Sweet,  W.  Brazin,  D.  Teller,  A.  Sage,  J.  E. 
Taylor,  J.  Henderson,  W.  Schultz  and  J.  Searle. 

The  opening  business  of  the  convention  was  the  appointment 
of  the  following  committees  : 

Committee  on  Credentials. — W.  J.  Webb,  J.  Ironsides,  W. 
Oelschlager,  J.  R.  Uttley,  R.   W.  Turkington. 

Committee  on  Constitution  and  By-Laws. — .A.  M.  Wickens, 
J.  M.  Dixon,  T.  Chubb,  J.  Ogle,  W.  Struthers. 

Committee  on  Good  of  the  Order. — James  Huggett,  C. 
Moseley,  Jacob  Heyd,  J.  M.  Dixon,   A.    E.  Edkins. 

Auditing  Committee. — N.  V.  Kuhlman,  W.  Dawson,  Peter 
Trowern. 

Mayor  H.  N.  Wood  welcomed  the  Association  to  Brantford 
on  behalf  of  the  council  and  citizens,  and  hoped  their  visit  would 
be  a  pleasant  one.  Aldermen  Wade  and  Halloran  also  gave  a 
few  words  of  welcome. 

Adjournment  was  then  made  until  2.30  p.  m.,  when  business 
was  resumed.  The  president  read  his  opening  address,  as 
follows  : 

president's  address. 

Brethern,  —  I  am  proud  of  the  honor  of  welcoming  the  officers, 
delegates  and   friends  to  this,    the    twelfth    annual    convention  of 


factory  inspectors.  I  would  say,  keep  on  pegging  away  until 
we  get  such  a  law  or  turn  the  parly  out.  Our  progress  has  not 
been  as  rapid  as  I  would  have  liked,  still  we  are  advancing 
slowly  but  surely.  We  have  started  one  new  Association  in 
Sarnia  since  our  last  convention.  We  have  been  trying*  to  wake 
up  some  of  the  dormant  ones.  We  have  increased  our  member- 
ship and  o jr  finances  are  in  a  healthy  condition,  as  will  be 
shown  by  the  treasurer's  report.  The  secretary,  past-president 
Wickens,  who  has  had  most  of  the  hard  work  to  do,  will  en- 
lighten us  on  the  work  of  the  year.  I  hope  his  report  will  be 
full  and  comprehensive.  I  have  no  doubt  the  subordinate 
associations  have  been  careful  in  the  selection  of  their  new 
members.  But.  brethern,  we  must  admit  that  there  are  many 
good  engineers  outside  of  our  order.  I  do  hope  that  the  Ways 
and  Means  Committee  will  devise  some  plan  to  interest  these 
men,  and  show  them  that  it  is  to  their  advantage  as  well  as  our^ 
to  throw  in  their  lot  with  us,  that  we  are  working  for  them  as 
well  as  ourselves,  our  employers  and  the  public  at  large. 

Quite  a  number  ot  our  associations  have  done  good  work  along 
the  educational  line  by  having  open  meetings,  lectures,  short 
talks,  etc.  I  am  sure  the  thanks  of  this  order  is  due  to  those 
members  on  Ihe  different  educational  committees.  Their  work 
is  of  permanent  benefit  to  this  society.  In  closing,  I  wish  to 
thank  the  officers  and  members  for  their  kind  and  liberal  support 
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during  the  year.      Let  us  always  remember  cur  motto,    "Safety, 
Economy,  Reliability,  Intelligence." 

G.  C.  Mooring, 

President  Executive  Council. 

The  address  was  received  with  applause  and  referred  to  the 
Committee  on  Good  of  the  Order. 

The  Secretary  then  read  his  annual  report,  which  was  as 
follows  : 

secret.\ry's  report. 

"  Our  membership  report  last  year  gave  us  162  members  to 
start  the  year  with,  divided  up  into  9  associations.  We  have 
been  able  to  start  one  new  branch — Sarnia,  No.  20 — and  can 
report  it  as  a  vigorous  and  earnest  association.  We  are  pleased 
to  sa)'  that  our  membership  has  increased,  and  is  now  288 
members,  comprised  in  10  associations.  We  have  also  many 
encouraging  letters  from  ex-members  in  towns  where  the  work 
has  lapsed,  and  hope  to  be  able  to  report  several  of  them  again 
in  active  work.  We  fully  expect  that  London,  Kingston  and 
Ottawa  will  again  be  in  line.  The  recommendation  of  the  Com 
mittee  on  the  Good  of  the  Order,  10  have  the  different  associa" 
tions  visit  neighboring  towns  for  missionary  work  and  to  promote 
organization,  has  not  been  acted  upon  by  any  of  the  lodges,  and 
any  work  of  that  kind  has  fallen  upon  the  secretary.  We  would 
strongly  recommend  that  a  small  committee  be  struck  for  that 
purpose  and  that  a  small  sum  of  money  be  placed  at  their  dis- 
posal. Your  legislative  committee  again  put  forth  their  best 
endeavors  for  a  license  law.  We  had  joint  meetings  with  the 
O.  A.  S.  E.,  and  interviews  with  several  crown  ministers,  and 
entered  a  bill  which  passed  'wo  readings,  and  by  advice  from  the 
Hon.  H.  H.  Carscallen,  who  presented  the  bill,  it  was  withdrawn, 
as  the  government  had  promised  a  bill  for  boiler  inspection.  The 
government  then  amended  the  Factories'  .Act  so  that  boilers 
coming  under  the  .Act  must  be  inspected,  and  such  law  is  now  in 
force.  .As  to  the  working  of  it,  however,  we  can  saj-  nothing. 
The  trouble  seems  to  be  that  there  are  no  inspectors.  The  manu- 
facturers' rcqueist  that  any  engineer  of  five  \-ears'  experience  be 
allowed  to  inspect  is  wrong,  as  no  man  should  inspect  the  plant 
he  operates.  Your  committee  appoinlted  to  see  the  Locomotive 
Engineers  re  legislation,  visited  them  at  (heir  meeting  and 
explained  to  them  our  position.  -After  some  discussion  we  left, 
feeling  that  we  had  removed  their  opposition.  The  matter  of 
issuing  papers  for  this  year  has  not  been  carried  out  fully.  W"e 
had  some  delay  and  also  considerable  difficult}'  in  getting 
together  a  proper  mailing  list.  The  delay  carried  us  into  the 
legislative  season,  during  which  all  our  time  was  fully  occupied 
I  am  .still  strongly  recommending  that  these  papers  be  resumed 
but  would  ask  for  a  small  committee  to  help,  as  it  is  rather  too 
much  work  and  responsibility  for  the  secretarj'  alone  to  assume. 
Our  hand-book  business  is  still  unsettled.  I  have .  since  last 
convention  received  settlement  for  So  books,  and  also  have 
acknowledgment  for  16,  which  will  soon  be  converted  into  cash. 
I  have  in  hand  5  books.  There  are  still  some  90  books  that  no 
settlement  can  bj  had  for,  because  it  is  impossible  to  find  the 
persons  the}'  are  charged  to.  T!-.e  receipts  and  expenditures 
have  been  as  follows  : 

RECEIPTS.  EXPENUITfRE. 

Capitation  dues $141   00         Paid  Treasurer $348   15 

Treasurer ' .  .    266  22         Convention  expciiM-s.  .      44  35 

St;itionery  2-  43  Piinting  .  51    50 

Charier i  5  00  Postage     .  .  '3    'B 

Charter '2  50 

S469  65  S469  65 

-A.  M.  WiCKENs,  Secretary. 

The  treasurer's  report  was  submitted  bj-  W.  Oelschlager  and 
referred  10  the  auditing  committee. 

The  Secretary  was  instructed  to  forward  letters  of  condolence 
to  Past-Presidents  W.  F.  Chapman,  of  Brockville,  and  Thos. 
Ryan,  of  Montreal,  both  of  whom  have  recently  lost  their  wives, 
and  a  letter  of  sympathy  to  President  T.  Graham,  of  Toronto 
Xo.  18,  who  is  indisposed. 

The  meeting  then  adjourned  to  visit  the  works  of  the  Waterous 
Engine  Company  and  accept  their  kind  invitation  for  a  drive 
around  the  city.  The  visit  to  the  works  proved  most  interesting 
and  instructive.  The  first  places  visited  were  the  draughting-room, 
pattern  shop  and  blacksmith's  shop.  The  latterbuilding  is  6ox  1 20 
feet,  and  contains  16  large  forges  and  a  pneumatic  rivetter  with  a 
capacity  of  75  tons  pressure  on  rivet.  The  next  part  visited  was 
the  boiler  room.  The  dimensions  of  this  room  are  220  x  80  feet. 
Here  we  found  two  large  boilers  6  feet  in  diameter,  16  feet  long, 
and  1 25  pounds  pressure.      Next  a  visit   was    made  to  the  mould- 


ing shop,  I  So  X  So  feet.  Here  a  large  number  of  men  are  con- 
stantly emploj'ed  moulding  patterns.  They  also  have  a  pattern 
vault  of  three  stories,  each  80  x  60  feet.  The  next  place  visited 
was  the  fire-engine  department,  where  was  seen  in  process  of 
construction  a  large  engine  for  Magog,  Que.,  which  has  since 
been  exhibited  at  the  Toronto  Industrial  Exhibition. 

The  drive  was  resumed  around  the  city  to  the  pumping  house, 
where  D.  Webster  is  in  charge.  The  visitors  then  repaired  to 
the  Cricket  and  Lawn  Tenni^i  Club  House,  where  an  appetizing 
lunch  was  served  by  Messrs.  C.  H.  and  David  Waterous. 

EVENING   SESSION. 

The  evening  session,  which  was  an  open  one,  was  w  ell  attend- 
ed. -A  paper  on  "Wasted  Heat  "  was  read  by  Mr.  Wickens,  and 
one  on  "  The  Relation  of  Employer  and  Employee, "  by  J.  M. 
Dixon. 

An  invitation  from  Mr.  Lloyd  Harris,  \ ice-president  of  Brant- 
ford  Board  o(  Trade,  for  a  drive  on  the  following  day  to  visit  the 
Bow  Park  Farm,  was  accepted. 

SECOND    D.AY. 

At  9  o'clock  a.m.  the  President  called  the  convention  to  order. 

The  reports  of  the  Committees  on  Mileage,  Auditing,  and 
Finance  were  presented  and  adopted. 

On  motion  by  .Messrs.  Edkins  and  Lawlor  it  was  decided  to 
take  up  the  report  ot  Committee  on  Constitution  and  By-laws 
clause  by  clause. 

Section  i  of  Article  HI  was  amended  so  as  to  reduce  the  term 
of  practical  experience  necessary  for  membership  from  "3  years 
to  2  jears.  The  candidate  must  be  a  resident  of  Canada  for  at 
least  one  year,  and  of  the  jurisdiction  of  the  lodge  for  at  least  3 
months. 

Section  4  of  the  same  article  was  amended  to  read  as  follows  : 
"  All  subordinate  associations  shall  pay  with  each  semi-annua] 
report  in  advance  a  per  capita  tax  of  25  cents  for  each  member 
on  their  books  in  good  standing." 

Section  13  of. Article  IV  was  amended  to  relieve  the  trustees 
of  the  duty  of  auditing  accounts. 

.A  fourth  section  was  added  to  .Article  VI,  as  follows  :  "If  a 
candidate  does  not  present  himself  for  initiation  within  four 
months  after  being  balloted  for,  he  shall  forfeit  his  fee  and  have 
to  make  a  new  application,  unless  by  a  two-thirds  vote  the 
lodge  decides  otherwise." 

-A  new  Section  was  added  to  .Art.  V^III,  which  now  reads  as 
follows  :  "Section  1.  The  application  fee  shall  be  $1,  and  shall 
be  paid  by  all  candidates."  "Section  2.  The  initiation  fee 
shall  not  be  less  than  $2,  and  shall  be  paid  by  all  candidates." 

The  report  of  the  Committee  on  the  Good  of  the  Order,  as 
finally   adopted,  is  as  follows  : 

1.  That  at  the  next  session  of  the  Legislature  this  .Associa- 
tion shall  petition  that  body  to  pass  a  law  regarding  Engineers 
and  Boiler  Explosions  and  .Accidents,  similar  to  the  law  now  in 
force  and  working  so  satisfactorily  in  Great  Britain. 

2.  That  a  committee  be  appointed  to  issue  8  Educational 
Papers  to  the  local  .Associations  (  and  steam  users  if  it  be  deem- 
ed advisable)  in  each  vear — as  we  regard  such  issues  as  a  link 
between  the  Executive  and  the  local  .Associations. 

3.  That  Executive  Officers  should  visit  each  local  Association 
at  least  twice  a  year,  and  in  our  opinion  this  duty  should  be  per- 
formed bj' the  Executive  President,  or  failingthis,  by  some  other 
member  under  his  instructions. 

4.  That  the  Executive  Officers  should  meet  twice  a  year  and 
be  prepared  to  advise  the  local  branches  as  to  their  government, 
etc. 

5.  That  we  would  impress  upon  the  Convention  assembled  the 
necessity  of  the  delegates  impressing  upon  the  me.nbership  of 
their  respective  Associations  the  importance  of  the  educational 
teature  in  their  meetings,  as  being  the  means  of  stimulating  the 
growth  and  general  advancement  of  the  .Association  as    a  body. 

6.  That  in  our  opinion  the  financial  books  and  accounts  of 
this  -Association  should  be  audited  before  this  Convention  as- 
sembles, in  order  that  the  work  may  be  properly  done  and  expe- 
dite the  business  of  Convention. 

7.  That  the  Executive  Secretary  be  imperatively  instructed  to 
call  in  all  charters  that  are  lapsed,  forthwith. 

8.  The  matter  of  ways  and  means  has  been  referred  to  us, 
but  in  our  opinion  the  scope  of  this  matter  is  too  wide  for  us  to 
deal  with,  when  time  is  .so  limited,  therefore  we  beg  respectfully 
to  leave  said  matter  with  the  Convention    as    a    body. 
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Adjournment  was  annouiuovl,  auLl  a  \isil  paid  lo  llif  How 
Park  Fram,  Brantford  I'ork-Paokint;-  Company's  lailor\ ,  and 
the  plant  of  the  Brantford  Electric  &  Operalinj;  Company.  The 
President  and  John  M.  Dixon  thanked  Mr.  Harris  for  his  kind- 
ness, to  which  he  replied  in  a  very  neal    s]ieech. 

AKTKKXOlllM    SKSSUl.V. 

The  President  in  the  chair,  called  the  Convention  to  order  at 
2.30  p.m.  K.  C.  Pertig'revv  recommended  thi*  purchase  oi  tlu' 
chart  of  the  metric  system,  and  it  was  decided  lliat  one  he  pur- 
chased for  each  Association.  Discussion  on  the  subject  ol 
"Printed  By-Laws"  came  up.  On  motion  ol  K.  C.  Peitigrew, 
seconded  by  X.  \".  Kuhlman,  permission  was  granted  to  have 
the  by-laws  printed  by  each  local  Association,  it  desired.  R.  C. 
Peltigrevv  spoke  of  the  lack  of  publicity  the  .Association  was  receiv- 
ing: from  the  press.  Messrs.  Edkins  and  Phillips  made  the  state- 
ment that  is  was  entirely  the  fault  of  the  Secretary  of  the  differ- 
ent branches  in  not  advising;  the  press  of  the  proceedings  ot  their 
respective  branches.  The  representatives  of  the  Canadian  En- 
gineer and  Canadian  Electrical  New.s  assured  the  Convention 
that  notices  of  meetings  and  other  inlonnation  would  always  be 
wilHngl)'  published. 

The  election  of  officers  was  then  proceeded  with,  and  resulted 
as  follows  : — President,  Charles  Moseley,  Toronto  ;  vice-presi- 
dent, W.  Oelschlager,  Berlin  ;  treasurer,  G.  W.  Dawson,  Hamil- 
ton ;  secretary,  A.  M.  Wickens,  Toronto;  conductor,  John  M. 
Dixon,  Toronto  ;  doorkeeper,  J.  Strulhers,  Sarnia. 

Educational  Committee— A.  M.  Wickens,  J.  M.  Dixon,  \V.  J. 
Webb,  J.  Huggelt,  E.  J.   Phillip. 

Legislation  Committee— E.  J.  Phillip,  A.  E.  Edkins,  W.  Outh- 
waite,  N.  V.  Kuhlman,  A.  I\L  Wickens,  J.  Huggett,  George 
Mooring. 

The  retiring  president,  G.  C.  Mooring,  was  presented 
with  a  past  master's  jewel.  The  ne.Kt  order  of  business  was  the 
selection  of  a  place  for  the  next  annual  convention.  After  a 
spirited  voting  contest  Toronto  w^as  chosen.  The  usual  grant 
was  made  to  the  Secretary,  and  voles-  of  thanks  were  tendered 
to  the  Mayor  ahd  aldermen,  the  scrutineers,  the  press,  and  to 
those  who  had  assisted  to  entertaiit  the  delegates. 

THE    BANOfET. 

The  annual  banquet  was  held  at  the  American  Hotel  on  the 
evening  of  the  23rd  ultimo,  Mr.  Charles  Moseley,  Toronto  Xo.  i, 
officiating  as  chairman.  After  the  sumptuous  renast  was  dis- 
posed of  the  toast  list  received  attention.  Responses  were  made 
as  follows:  "The  King."  "Ontario  the  Banner  Province," 
T.  H.  Preston,  M.P.P.;  "Brantford,  the  Telephone  City," 
Mayor  D.  B.  Wood  ;  "The  Manufacturers,"  C.  H.  Waterous  ; 
"The  Executive  Council,"' A.  M.  Wickens,  E.J.  Phillip,  John 
M.  Dixon;  "  The  Press;""  J.  F.  Birchard,  Canadian  Electrical 
Xews,  and  A.  W.  Smith,  Canadian  Engineer.  The  evening  was 
one  of  wit,  humor  and  jollity,  and  the  respondents  to  the  different 
toasts,  who  handled  their  sul  jects  very  capably,  were  heartih 
applauded  at  the  conclusion  ol  their  remarks.  During  the  even- 
ing a  musici  programme  was  rendered,  in  which  J.  M. 
Dixon,  of  Toronto,  and  Sam.  Burnley,  of  Brantfonl,  assisted  ma- 
terially. The  local  committee,  Messrs.  Pilgrim,  Ogle  and  Mc- 
Kinnon,  were  heartily  thanked  for  thi-ir  untii-ing  i-lVorls  to  enter- 
tain  the  delegates. 

HAMILTO.N    Nil.     j. 

At  the  last  regular  meeting  of  Hamilton  No.  2,  a  vote  of  thanks 
was  tendered  to  the  members  of  the  Brantford  Association  for 
the  manner  in  which  the  delegates  were  entertained  at  the  re- 
cent convention  in  that  city.  A  motion  was  adopted  that  the 
open  educational  meetings  for  the  coming  .season  be  commenced 
on  October  icth.  A  committee  was  appointed,  and  some  verv 
interesting  papers  are  likely  to  be  given.  The  .Association  is  en- 
deavoring to  help  not  only  members  of  the  Association  but  all 
persons  interested  in  engineering  work. 


The  scheme  to  transmit  electric  power  from  Keewatin,  Ont.,  to 
Winnipeg  Man.,  has  again  been  revived.  The  Keewatin  Power 
Company  about  four  years  ago  completed  at  large  expense  the 
construction  of  an  immense  dam  across  the  Winnipeg  river  just 
at  the  point  where  it  issues  from  the  Lake  of  the  Woods.  It  is 
constructed  of  granite  stone  and  English  Portland  cement.  The 
power  thus  developed  is  30,000  horse  power,  which  has  not  been 
iililtzed.  The  improvements  in  long  distance  transmission  have 
been  such  that  the  company  are  said  to  have  decided  to  install 
the  necessary  plant  at  once  for  the  utilization  of  the  power,  and 
are  now  negotiating  with  electrical  manufacturing  companies 
with  a  view  to  placing  the  contract.  The  intention  is  to  trans- 
mit the  power  to  the  city  of  Winnipeg. 


WASTED  HEAT.* 

I'.y  A     M.   \Vicki:ns. 

This  subject  is  so  far  reaching-  that  we  cannot  fully 
i,'-o  o\-er  it  in  a  paper  as  short  as  this  must  necessarily 
be,  so  we  will  conloiil  out  selves  by  looking;  at  some  of 
the  points  connected  with  it.  As  heat  is  the  source  of 
life,  and  also  of  all  motion,  its  influence  penetrates 
everything  in  the  whole  universe.  The  great  heat 
given  to  the  countless  worlds  that  travel  in  their  orbits, 
in  a  boundless  and  immeasurable  space,  is  froni  the 
sun.  .Sir  Williani  Herschel  tells  us  that  if  a  cube  of 
ice  45  miles  in  diameter  and  200,000  miles  Tong  were 
placed  endwise  into  the  sun,  it  would  be  melted  in  one 
second  of  time.  What  the  effect  of  this  vast  heat  is  on 
other  worlds  we  cannot  tell  ;  what  the  conditions  of 
life,  what  manner  of  souls,  what  kind  of  an  atmos- 
phere, nor  in  fact  any  of  the  particulars,  we  know  not. 
Had  we  a  full  knowledge  of  all  things  we  undoubtedly 
would  be  able  to  utilize  the  great  sun  heat,  to  create 
our  motive  power  direct  from  its  rays,  and  while  our 
knowledge  of  other  worlds  is  extremely  limited,  we 
have  been  able  to  learn  something  concerning  our  own 
surroundings,  and  the  wonderful  combinations  of 
nature,  provided  b)-  an  all-wise  Providence  for  the  use 
and  benefit  of  the  inhabitants  of  this  earth.  If  we 
could  imagine  anything  perfectly  cold,  it  would  be 
wi; hout  motion,  perfectly  still,  and  absolutely  dead. 
The  earth,  the  rocks,  the  trees,  the  air,  are  all  moved 
continuously,  and  are  subject  to  constant  vibration, 
the  direct  cause  of  which  is  the  heat  and  light  of  the 
sun.  The  human  eye  and  ear,  two  of  the  most 
wonderful  parts  of  our  organism,  would  be  useless  to 
us  as  they  are  now  constructed,  were  it  not  for  the 
vibrations  of  the  light  and  heat  of  the  sun  coming  to 
us  through  the  atmosphere  surrounding  the  globe.  It 
is  by  utilizing  these  vibrations  that  we  have  telephones, 
telegraphs,  electric  lights,  music  and  many  of  our 
conveniences  and  pleasures  of  life.  As  we  become 
more  enlightened  on  this  line,  it  will  be  safe  to  say 
that  much  of  the  complication  of  construction,  cost  of 
operating  and  maintainance  in  all  these  different 
branches  will  be  reduced,  and  we  as  engineers  should 
also  expect  as  we  gain  knowledge  to  be  able  to  show 
better  results  in  the  evaporation  of  water  for  power 
purposes. 

The  efforts  ot  the  en-iiiient  engineers  of  the  world 
during  the  last  fift_\-  years  ha\e  been  in  a  great  measure 
directed  toward  the  improvement  of  the  steam  engine  ; 
their  strides  have  been  rapid,  their  achievements  great 
and  their  success  almost  phenomenal,  resulting  in  a 
reduction  of  water  consumed  per  horse  power  hour, 
from  over  60  lbs.  to  I2j4  lbs.  The  improvements  in 
the  evaporative  efficiency  of  our  boilers  have  not  kept 
pace  wilh  the  engine  improvements,  and  it  seems  to 
me  that  we  must  look  lor  greater  evaporative  efficiency 
in  our  boilers  to  furlher  reduce  the  cost  of  steam  as  a 
prime  mover.  The  man  who  daily  utilizes  the  heat 
should,  it  he  will  study  it  up,  be  able  to  converl  into 
mechanical  work  a  greater  portion  of  the  heat  of  ilie 
fuel  than  is  now  generally  utilized.  It  is  evident  in 
order  to  ilo  this  he  must  first  acquaint  himself  with  the 
component  parts  ol  the  fuel,  and  the  chemical  com- 
binaticms  that  occur  during  its  combustion. 

The  advancement  ol  all  science  during  the  last 
century  has  been  marked  by  greater  discoveries  than 
all  the  preceding  centuries  before  it  ;  galvanism, 
magnetism,  electricity  and  chemistry  have  been  de- 
veloped until  they  are  factors  for  our  daily  use.  The 
greatest  discovery  in  chemistry  was  oxygen,  made  by 
D.  Priestley,  in  1774.  Its  discovery  was  really  an  acci- 
dent, but  was  soon  turned  to  account  by  the  learned 
doctor.  In  the  study  of  chemistry  several  things 
should  be  kept  in  mind  :  ist.  Where  is  the  elernent 
under  study  to  be  found  ?  2nd.  How  can  it  be  obtain- 
ed in  a  separate  state  ?  3rd.  What  are  its  properties  ? 
4th.  What  other  elements  will  it  combine  with,  and 
what  will  be  the  resulting  compounds  ? 

Oxygen  is  the  most  widely  connected  with  the  other 
elements  of  all  our  gases.      It  composes    about    1-5    of 
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the  atmosphere,  and  fully  8-9  of  all  our  waters.  Its 
most  remarkable  propensity  is  its  energy  in  supporting 
combustion,  anything  that  will  burn  in  atmospheric  air 
will  burn  in  pure  oxygen  with  the  splentior  of  a  meteor. 
Nitrogen,  another  of  our  gaseous  elements,  is  part  of 
our  atmosphere,  and  composes  about  4-5  of  the  atmo- 
sphere. It  combines  with  the  oxygen,  but  not  chemi- 
cally, (as  we  will  see  later  on).  It  will  not  support 
either  life  or  fire,  and  in  its  combination  with  oxygen 
it  seems  to  dilute  it  in  order  that  we  may  not  live  too 
fast,  that  our  fires,  lamps  or  any  other  material  may 
not  burn  too  fast, andalso  that  our  iron  utensils  may  not 
rust  too  fast.  The  atmosphere  being  composed  of 
oxygen  and  nitrogen,  we  have  these  two  elements  to 
combine  with  our  coals  in  order  to  get  heat.  Taking 
the  average  quality  of  American  coal  we  find  it  com- 
posed of  carbon,  oxygen,  hydrogen,  ash  and  sulphur  ; 
we  have  then  air  composed  of  oxygen  and  nitrogen  to 
mix  with  our  coal.  The  air  contains  oxygen,  21  parts  ; 
nitrogen,  79  parts  ;  and  the  coal  has  carbon,  80  parts  ; 
oxygen,  5  patts  ;  hydrogen,  7  parts  ;  ash,  8  parts. 
Now  what  occurs  when  these  elements  are  combined  ? 
The  oxygen  and  carbon  unite  and  form  a  new  gas 
called  carbon  dioxide  or  carbonic  acid  gas.  The 
oxygen  and  carbon  combine,  but  the  nitrogen  in  the 
air  remains  neutral  and  is  still  nitrogen  ;  this  shows 
that  its  mixture  with  oxygen  is  only  mechanical  and 
not  chemical.  To  support  perfect  combustion  we 
must  supply  i  lb.  of  carbon  with  2.66  lbs.  of  oxj'gen, 
carrying  with  it  8.94  lbs.  of  nitrogen  ;  the  product  is 
3.66  lbs.  of  carbonic  acid  gas  ;  the  nitrogen,  8.94  lbs., 
passing  off  in  an  unaltered  stale,  excepting  that  it  has 
been  heated  by  our  fire,  and  is  expanded  into 
about  double  its  volume.  The  total  weight  of  the 
product  of  combustion  is  12.6  lbs.,  but  we  have  left 
out  the  hydrogen  in  the  coal,  also  the  sulphur  ;  we 
will  require  for  the  perfect  combustion  of  i  lb.  of 
carbon,  i  lb.  of  hydrogen  and  i  lb.  of  sulphur,  the 
following  quantities  of  atmospheric  air  :  For  the 
hydrogen,  34.8  lbs.,  or  457  cubic  feet  ;  this  product  is 
water;  for  the  carbon,  11.16  lbs.,  or  152 
cnbic  feet,  and  the  product  is  carbonic  acid.  The 
sulphur  will  use  4.35  lbs.,  or  57  cubic  feet,  product, 
sulphurous  acid. 

The  heat  units  contained  in  one  pound  of  carbon, 
perfectly  burned,  is  14,800  ;  should  the  air  be  reduced 
to  Yz  in  quantity,  5.7  lbs.,  or  76  cubic  feet,  the  product 
would  be  carbonic  oxide,  sometimes  called  marsh  grass. 
The  heat  units  per  lb.  of  carbon  burned  to  marsh  gi^ass 
are  only  4,800,  thus  wasting  10,000  heat  units  for  each 
lb.  of  carbon  thus  burned.  It  is  evident  that  the  chief 
factor  in  the  economical  use  of  coal  is  to  supply  the 
correct  quantity  of  air,  and  in  order  to  do  so,  we  must 
so  construct  our  furnaces,  grates  and  openings  to 
carry  the  right  amount  of  air.  In  tests  conducted  at 
the  Centennial  Fair  in  1876,  it  was  found  that  passing 
24%  more  air  through  the  fire  than  was  theoretically 
required,  had  no  effect  upon  the  evaporative  efficiency 
of  the  boiler.  In  a  test  of  fifteen  boilers  there,  it  was 
found  that  by  reducing  the  rate  of  combustion  30-, 
the  quantity  of  water  evaporated  was  only  reduced  ^zS ■> 
and  at  the  same  time  the  efficiency  was  increased 
8^2  L-  This  goes  to  prove  there  is  no  economy  in 
forcing  a  boiler. 

In  Germany  a  test  of  nearly  four  years  duration  on 
two  tubular  boilers,  steaming  night  and  day,  showed 
that  604  of  the  heat  was  utilized,  and  that  more  than 
half  of  the  remaining  40  was  lost  through  the  brick 
walls.  The  average  heat  of  the  escaping  gases  was 
360  degrees  F.  and  carried  off  5/2°  ^,  while  losses  due 
to  ungenerated  heat  and  unburned  carbon  was  about 
one-half  of  i°\.  The  proportion  of  grate  surface  to 
heating  surface  was  changed  three  times.  The  most 
economical  point  being  10  foot  grate  to  340  feet  heat- 
ing surface.  Sometimes  the  distance  of  grates  from 
the  boiler  is  a  factor — do  not  get  them  too  close.  The 
proportions  of  tube  heating  surface  to  the  shell  surface 
should  also  be  proportional  about  5  to  i.  The  chief 
consideration  for  economical  combustion  is  the  correct 
air  supply.  It  is  not  possible  to  attain  perfect  com- 
bustion with  the   theoetical    amount    of   air,    which    is 


1 1. 16,  or  152  cubic  feet,  per  lb.  of  coal,  because  in  the 
conditions  obtained  in  our  furnaces  we  cannot  get  the 
air  into  perfect  contact  with  the  burning  carbon  of  the 
coal.  For  this  reason  we  have  to  supply  about  double 
the  quantity  of  air,  or  24  lbs.  If  more  air  than  is 
actually  needed  is  allowed  into  the  furnace  it  simply 
carries  heat  from  the  furnace  to  the  chimney,  while  if 
too  little  is  used  we  get  marsh  gas  instead  of  carbon 
dioxide.  If  it  were  possible  to  heat  the  air  during  the 
short  time  it  is  going  through  the  fuel  up  to  the  heat 
of  the  fuel,  the  theoretical  amount  would  be  all  we 
would  require  for  perfect  combustion  ;  one  of  our 
losses  in  the  furnace  is  the  driving  off  by  the  heat  of 
the  hydro-carbons  contained  in  all  our  bituminous 
coals,  before  these  coals  really  begin  to  burn.  These 
gases  are  driven  off,  and  are  very  likely  to  escape  un- 
burned up  the  chimney.  The  admission  of  a  small 
quantity  of  air  above  the  fire  will  sometimes  burn  them. 
If  they  are  not  burned  they  escape  as  black  smoke. 
The  best  smoke  burner  in  the  world  is  a  fireman  that 
knows  how  to  handle  his  fires  in  well  set  boilers  with 
ample  draft. 


PERSONAL. 

The  symp.itliy  of  many  friends  is  beinjf  extended  to  Mr.  \V.  F. 
Chapman,  ene;meer  at  the  water-works,  Brockville,  Ont.,  owiii-j- 
to  the  recent  death  of  his  wife. 

Mr.  Edward  Smith,  manager  at  St.  Stephen,  X.  B.,  of  the 
loi.^l  teleplione  company,  has  accepted  a  responsible  position 
with  an  electrical  company  at  Bellows  Falls,  Vermont. 

Mr.  George  E.  Waller,  who  has  been  chlet  clerk  of  the  Hamil- 
ton, Grimsby  &  Beamsville  electric  railwa\',  has  been  promoted 
to  the  managership  of  that  road,  as  successor  to  Mr.  .\.  J.  Nelles, 
who  tendered  his  resignation.  Mr.  Nelles  had  l>eeii  manager 
tor  about  six  years. 

The  many  friends  of  Mr.  K.  E.  Gary  will  be  pleaseil  to  learn 
that  he  has  bejn  appointed  Export  Manager  for  the  .\dams-Bag-  . 
nail  Electric  Co.,  of  Cleveland,  Ohio,  with  offices  in  the  New 
York  Life  Building,   Montreal. 

Mr.  W.  H.  Lewis,  who  for  several  years  has  represented  the 
Atlantic  Refining  Company,  of  Toronto,  in  Western  Ontario,  has 
been  appointed  manager  of  the  Vancouver  branch  of  that  business. 
Before  leaving  Toronto  an  elegant  music  cabinet  was  presented 
to  Mr.  and  Mrs.  Lewis  by  their  many  friends. 

The  Quebec  Railway  Light  &  Power  Company  have 
appointed  Mr.  J.  A.  Kvereil  superintendent  of  the  Mont- 
morency and  St.  Anne  divi.sions  of  the  railway,  and  Mr. 
IL  N.  Bartlett  assistant  -superiiilendent  of  the  Citadel 
division.  Blr.  \V.  K.  Ru.ssell,  general  superintendent,  has 
resigned. 

Mr.  William  S.  .Aldrich,  who  has  recently  been  engaged  in 
consulting  engineering  practice  in  Toronto  in  association  with  Mr. 
Cecil  B.  Smith,  has  been  appointed  to  the  directorship  of  the 
Thomas  S.  Clarkson  Memorial  School  of  Technology  at  Potsdam, 
N.  Y.,  and  the  partnership  has  consequently  been  dissolved.  The 
entrance  requirements  of  this  school  are  those  of  the  Regents  of 
the  University  of  New  York.  There  are  regular  four  year  en- 
gineering courses  in  theoretical  and  practical  work  leading  to 
degrees  of  Bachelor  of  Science  in  civil,  electrical  and  mechanical 
engineering. 


TRADE  NOTES. 

An  attractive  catalogue  of  the  Mumford  steam  boiler  has  been 
issued  by  the  Robb  lingineering  Company,  of  Amherst,  N.S. 
The  design  and  construction  of  the  boiler  is  fully  illustrated  and 
•Explained,  and  in  addition  there  are  .several  tables  which  will  be 
found  very  useful  to  engineers.  Persons  interested  may  obtain 
a  copv  of  the  catalogue  for  the  asking. 

Every  steam  user  and  engineer  should  secure  a  copy  of  the 
catalogue  just  issued  by  the  Jenckes  Machine  Company,  of  Sher- 
brooke,  Que.,  descriptive  of  their  horizontal  tubular  boilers. 
The  work  is  replete  with  valuable  tables  of  trimmings,  fixtures, 
standard  stacks,  boiler  setting,  etc.,  and  also  contains  pans  for 
setting  horizontal  tubular  boilers,  and  much  other  information  re- 
garding safety  valves,  injectors,  etc.  There  is  a  carefully  pre- 
pared index  which  permits  of  finding  the  information  desired  very 
readilv. 
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THE  ASSUAN  DAMJN  EGYPT. 

One  of  the  most  gigantic  engineering  woii<s  that 
has  ever  been  undertaken  is  now  in  course  of  con- 
struction in  Egypt.  It  is  the  building  of  an  immense 
reservoir,  the  object  of  which  is  to  provide  perennial 
irrigation  of  Middle  and  Lower  Egypt  by  raising  the 
level  of  the  Nile  river,  and  thus  to   multiply  the  fertility 


a  vast  reservoir,  whose  waters  will  be  stored  in  the 
flood  season  for  use  in  the  dry  months.  The  total 
length  of  the  dam  will  be  over  a  mile  and  a  quarter, 
and  its  height  will  be  345  feet  above  the  level  of  the 
Nile  at  low  water.  It  will  be  80  feet  wide  at  the  base 
and  23  feet  wide  at  the  top.  The  wall  is  to  be  con- 
structed of  insubmergible    masonry,    built    on   a   foun- 


The  .^ssiAN  Dam,  Over  the  Nile  River,  in  Egypt. 


of  the  land.  The  contract  was  let  in  che  spring  of 
i8q8,  and  provided  for  the  construction  of  two  dams, 
one  at  .^ssiut  and  another  at  Assuan,  within  five  years. 
The  illustration  of  the  .'\ssuan  dam,  which  we 
present  herewith,  is  reproduced  from  Indian  Engineer- 
ing. This  dam,  the  larger  of  the  two,  will  cross  the 
Nile  river  at  a  point  where  the  First  Cataract  flows 
down  into  a  narrow  gorge,  bounded  on  both  sides  by 
lofty  rocks.     The  water  above  the  dam  will  thus  form 


dation  of  solid  granite  and  pierced  by  140  under  sluices 
and  40  upper  sluices.  The  provision  of  under  sluices 
will  prevent  the  deposit  of  silt  in  the  reservoir.  The 
amount  of  water  to  be  stored  is  estimated  at 
1,065,000,000  cubic  meters. 

The  dam  will  only  slope  outwards  from  the  surface 
on  its  southern  or  reservoir  side,  which  will  have  to 
resist  an  immense  pressure  of  water.  On  its  northern 
side  it  will  be  perpendicular.     The  upper  sluices  will  be 
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lined  with  cast  iron,  and  they,  as  well  as  many  of  the 
under  sluices,  will  be  worked  by  means  of  patent  roller 
gates.  The  discharge  at  flood  season  will  take  place 
at  the  rate  of  14,000  tons  of  water  a  second.  The 
flood  season,  during  which  the  water  will  be  accumb- 
lating,  lasts  from  about  July  to  December  ;  it  will  re- 
main stored  to  March  or  April,  and  will  be  used  tor 
irrigation  purposes  through  the  dry  season,  which  ex- 
tends from  April  to  July.  On  the  left  bank  of  the 
river  there  is  to  be  constructed  a  canal  for  navigation 
purposes,  so  that  the  dam  will  not  interfere  with  traffic. 
This  great  enterprise  is  being  carried  out  by  English- 
men. Sir  Benjamin  Baker,  K.C.M.G.,  is  chief  engin- 
eer, and  John  Aird  &  Company,  contractors.  An 
English  financier,  in  the  person  of  Mr.  Ernest  Cassel, 
has  advanced  the  necessary  money,  on  the  understand- 
ing that  no  liability  would  fall  on  the  Egyptian  Treas- 
ury until  the  profits  from  the  undertaking  should 
exceed  the  cost.  The  cost  of  the  Assuan  dam  is  esti- 
mated at  ;£^2,ooo,ooo,  and  it  is  calculated  that  the 
annual  return  to  the  Egyptian  treasury  will  be  ;£^85o,- 
000,  while  the  increased  value  of  land  in  Egypt 
through  the  operation  of  the  reservoir  is  estimated  at 
;£^46,ooo,ooo.  The  total  cost  of  the  work,  estimated 
at  ^^4,800,000,  will  be  met  by  annual  instalments  of 
;£'i6o,ooo,  beginning  on  the  completion  of  the  dams 
and  extending  over  thirty  years. 


ELECTRICAL  ILLUMINATIONS. 

Never  before  in  the  history  of  Canada  h<ts  there  bean 
such  an  extensive  employment  of  the  electric  light  for 
illuminative  and  decorative  purposes  as  upon  the  oc. 
casion  of  the  present  visit  of  their  Royal  Highnesses, 
the  Duke  and  Duchess  of  Cornwall.  There  is 
reason  for  congratulation  that  in  the  develop- 
ment of  electrical  science  this  country  has  so  far  ad- 
vanced as  to  produce  the  magnificent  display  that  was 
seen  in  Montreal,  Ottawa,  Quebec,  Toronto,  and  even 
in  the  cities  west  of  the  lakes.  The  electric  light  lends 
itself  to  decoration  in  a  most  pleasing  manner,  pro- 
ducing artistic  and  harmonious  color  effects. 

The  lighting  companies  were  called  upon  to  supply  a 
vast  amount  of  additional  current,  and  they  showed 
themselves  equal  to  the  occasion.  Naturally,  thg 
largest  number  of  extra  lights  were  called  for  in  the 
city  of  Montreal,  where  it  is  estimated  that  45,000 
lights  were  ponnected  up  for  the  display.  The  Royal 
Electric  Company  had  connected  to  its  mains  through- 
out the  city  approximately  25,000  additional  lamps  ; 
they  were  used  upon  the  principal  business  buildings 
and  residences  throughout  the  city,  as  well  as  upon  the 
different  arches  temporarily  constructed  for  the  Royal 
visit.  These  extra  lamps,  as  well  as  those  of  their 
general  customers,  were  supplied  from  the  power-house 
at  Chambly.  Although  bad  weather  was  encountered 
while  the  construction  work  was  in  progress,  it  is 
gratifying  to  learn  that  every  one  of  the  25,000  lights 
were  kept  going  throughout  the  entire  time,  and  that 
the  installation  was  a  complete  success.  The  Lachine 
Rapids  Hydraulic  &  Land  Company  and  its  associate 
companies,  the  Standard  Light  &  Power  Company  and 
the  Imperial  Electric  Light  Company,  connected  up 
about  20,000  extra  lights.  It  is  said  that  the  additional 
lights  did  not  tax  the  power-house  to  any  extent,  and 
if  the  company  had  had  sufficient  transmission  lines 
and  transformers  they  could  have  supplied  60,000  more 


lights,  as  the)  have  over  3,000  kilowatts  installed. 
About  thirty  prominent  business  places  and  residences 
were  supplied. 

The  number  of  additional  lights  supplied  for  illumin- 
ation in  Ottawa  by  the  Ottawa  Electric  Company  was, 
approximately,  25,000.  These  varied  from  5  to  i6 
candle  power,  averaging  about  10  c. p.,  which  at  56  watts 
would  represent  1,400  kilowatts.  These  were  used  an 
average  of  twelve  hours,  altogether  making  a  consump- 
tion of  16,800  k.w.  hours.  About  18,000  of  these  lights 
were  used  by  the  Government  for  illuminating  the 
public  buildings,  the  "  Royal  Alexandra  "  and 
"  Laurier  "  bridges  and  Wellington  street,  about  2,000 
by  the  Street  Railway  Company  in  illuminating  the 
streets  over  their  tracks,  and  the  balance  in  private 
illumination.  The  illuminations  in  Ottawa  were  quite 
artistic,  and  were  carried  out  with  an  eye  to  beauty  and 
artistic  effect.  The  architecture  of  the  Parliament 
Buildings  being  Gothic,  lent  itself  admirably  to  the 
illuminations,  which  consisted  in  outlines  of  the  build- 
ings. The  lamps  were  so  arranged  that  in  day  time  at 
100  feet  from  the  building  nothing  could  be  seen,  thus 
the  architectural  beauty  of  the  buildings  was  not 
marred  by  fixtures,  as  is  often  the  case.  The  lights 
were  brought  up  to  brilliancy  very  slowly,  as  is  done 
at  the  Pan-American  Exposition.  This  was  one  of  the 
most  beautiful  features  of  the  display. 

The  historical  city  of  Quebec,  the  first  to  be  visited 
by  the  Royal  party,  was  ablaze  with  electric  light. 
The  Jacques  Cartier  Water  Power  Company  furnished 
about  8,000  incandescent  lights  for  illumination  pur- 
poses. These  burned  from  dark  to  midnight  during 
the  nights  of  September  16th  and  17th,  and  the  energy 
consumed  was  between  4,000  and  5,000  k.  w.  hours, 
in  addition  to  their  regular  load.  The  company  were 
unable  to  obtain  a  sufficient  number  of  transformers 
from  the  manufacturers,  and  therefore  were  obliged  to 
use  some  500  volt  power  transformers,  which  necessi- 
tated some  of  the  installations  having  the  lamps  con- 
nected up  in  lots  of  five  lamps  in  series,  which  worked 
very  satisfactorily.  In  order  that  the  illumination  load 
would  not  affect  the  regulation  of  their  regular  lighting 
circuits,  they  connected  them  up  onto  the  two  sides  of 
their  two-phase  power  circuit  in  districts  where  this 
circuit  was  in  reach.  The  Quebec  Railway,  Light  and 
Power  Company  installed  exactly  12,881  extra  incan- 
descent lights,  aggregating  161,840  candle  power  and 
taking  an  extra  current  of  500  kilowatts.  In  addition 
there  was  a  considerable  temporary  increase  of  2,000 
c.  p.  direct  current  arc  lamps.  The  company  had  to 
refuse  orders  for  about  5,000  extra  lights  on  account 
of  there  not  being  sufficient  time  to  install  them.  The 
extra  lights  did  not  in  any  way  interfere  with  their 
regular  customers,  as  they  did  not  consume  all  the 
surplus  currrent  capable  of  being  generated  at  the 
power  station. 

The  Canadian  Electric  Light  Company  supplied 
2,000  extra  lights,  of  which  1,200  were  16  and  Soo 
were  8  c.  p.  lamps.  The  largest  installation  by  this 
company  was  for  the  Intercolonial  Railway,  and  con- 
sisted of  a  luminous  sign  of  eight  foot  letters,  reading 
"  Intercolonial  Welcome."  The  most  unique  installa- 
tion was  the  showing  up  of  the  outline  complete  of  a 
schooner  belonging  to  Messrs.  G.  T.  Davie  &  Son. 
The  stays,  masts,  gaff  and  hull  were  clearly  indicated 
and  presented  a  pretty  picture.  The  signs  were  made 
of  wood,  painted  white,  mounted  with  cleat  receptacle. 
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The  electric  lighting  companies  in  the  western  cities 
did  their  part  equally  well.  Just  as  we  go  to  press  the 
Royal  party  are  about  to  visit  Toronto,  where  the 
electric  light  will  also  form  the  main  feature  of  the 
decorations.  The  Toronto  Electric  Light  Company 
have  wired  up  about  25,000  extra  lights,  while  the 
illumination  of  the  City  Hall  will  be  effected  through 
the  kindness  of  the  T.  Eaton  Company,  who  have  per- 
haps the  largest  private  plant  in  the  Dominion.  The 
Temple  Building  and  the  Foresters'  Arch  will  be  illum- 
inated by  14,000  incandescent  bulbs,  the  power  for 
which  will  largely  be  supplied  by  the  private  plant  in 
the  Temple  Building. 


MAJOR  WALTER  H.    LAURIE. 

Any  man  who  has  sufficient  knowledge  .ind  experienee 
to  run  a  donkey  engine  or  even  to  keep  a  fire  alight 
under  a  boiler  will  take  to  himself  the  title  of  engineer. 
There  are  very  many  who  carry  this  designation  worthih', 
but  there  are  very  few,  even  among  those  in  prominent 
positions  in  engineering  cir- 
cles, who  can  be  truly  re- 
garded as  experts,  possess- 
ing a  thorough  practical  and 
theoretical  knowledge  of 
steam  and  the  steam  engine. 

Among  the  latter  class  a 
notable  example  is  Major 
Walter  H.  Laurie,  gen- 
eral manager  of  the  Laurie 
Engine  Company,  Montreal, 
a  gentleman  who  has  for 
many  years  been  regarded 
asone  of  theleading  authori- 
ties in  the  Dominion  upon 
steam  engineering.  The 
Major  is  a  native  of  the 
Eastern  Townships,  and 
went  to  Montreal  at  the  age 
of  twelve  years,  and  after 
serving  his  apprenticeship  in 
the  machine  shops  of  Mr. 
George  Brush,  he  started 
business  in  the  year  187 1  in 
partnership  with  his  brother, 
Mr.  John  Laurie,  and 
commenced  building  en- 
gines in  the  year  1873.    Ever 

since  that  time  the  business  has  steadily  grown  both  in 
volume  and  reputation,  so  that  now  the  name  "  Laurie  " 
applied  to  an  engine  has  become  the  equivalent  to  a 
guarantee  of  high  class  workmanship  and  the  assurance 
of  the  machine  incorporating  all  the  latest  devices  for 
getting  the  greatest  amount  of  work  out  of  steam.  As  an 
instance  of  the  engineering  skill  of  the  Major  and  those 
associated  with  him,  it  may  be  mentioned  that  in  several 
instances  he  has  offered  to  build  an  engine  to  replace 
an  old  plant  free  of  charge,  taking  as  payment  the 
amount  of  money  saved  in  the  reduction  of  the  fuel  bill 
tor  a  certain  number  of  da>s  after  the  installation  of 
his  improved  plant.  Such  an  offer  is  always  received 
with  incredulity  and  doubt,  but  we  know  as  a  matter  of 
fact,  that  in  several  cases  where  it  was  accepted  the 
result  was  extremely  gratifying  and  satisfactory  to  both 
parties. 

The  first  engine  built  by  the  Laurie  Brothers  was,  as 
above  stated,  in  the  year  1873,  and  was  a  small  4  horse 
power  engine,  for  the  St.  Mary's  College,  Montreal, 
and   was   tor    the  use  of  the  boys  of  the  school  in  their 
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carpenter  shop.  Almost  as  soon  as  this  one  was  turned 
out  a  second  was  completed,  a  14  x  30  slide  valve 
engine.  It  was  in  the  year  1880  that  the  first  Laurie 
Corliss  engine  was  built.  This  engine  is  still  in  exist- 
ence and  good  for  work  for  some  years  yet.  The  engine 
which  first  brought  the  firm  into  prominence  was  the 
large  4,500  h.  p.  engine  built  for  the  Montreal  Street 
Railway  in  the  year  1895.  This  engine,  when  it  was 
built,  was  the  largest  on  the  Continent,  and  attracted 
a  great  deal  of  attention,  not  only  throughout  Canada, 
but  descriptions  and  illustrations  of  it  with  favorable 
comments  appeared  in  several  of  the  United  States 
scientific  and  engineering  papers.  The  fly  wheel  of  this 
engine  weighs  100  tons  ;  the  low  pressure  cylinder  is 
64  inches  in  diameter,  and  the  high  pressure  cylinder 
36  inches.  Since  that  date  big  engines  have  been  the 
forte  of  the  Lauries,  and  their  plants  are  to  be  found  in 
the  street  railway  power  houses  of  Montreal  (seven 
engines),  Toronto,  Winnipeg  and  Vancouver,  also  in 
the  electrical  power  house  of  the  Dominion  Iron  &  Steel 
Company  at  Sydney,  and  many  other  places. 

Until  recently  they  have  confined  their  attention  to 
large  work,  but  within  the  last  three  months  have  turn'id 
their  thoughts  to  a  smaller  class  of  engine,  and  from 
what  we  can  learn  there  is 
a  great  future  before  their 
new  "  Rival  "  engine,  an 
engine  of  from  5  to  50  horse 
power.  Mr.  Laurie  in  an 
interview  says  that  he  has 
given  more  thought  and 
study  to  the  designing  of 
this  engine  in  proportion  to 
its  size  than  to  any  other, 
and  in  return  he  says  that 
no  engine  which  he  has  ever 
turned  out  gives  him  so 
much  satisfaction  from  an 
engineering  point  of  view, 
and  from  what  we  know  of 
the  Major  we  are  satisfied 
that  when  he  says  a  thing 
he  means  it. 

Many  of  us  are  consider- 
ably bothered  at  times  by  the 
man  who  has  a  new  patent 
that  is  going  torevolutionize 
the  industrial  world.  Major 
Laurie  gets  more  than  his 
share  of  such  visitors,  he 
being  such  a  well-known 
authority  in  mechanical 
matters,  what  with  the  people 
who  come  to  him  on  their 
own  account  and  those  who 
are  sent  to  him  by  others 
who  maybecome  interested, 
it  is  rare  for  two  days  to  pass  without  some  such  visitor 
appearing  at  his  office  door. 

The  business  of  the  Laurie  Brothers  was  merged  into 
an  incorporated  company,  "  The  Laurie  Engine  Com- 
pany," in  1894,  and  since  that  date  extension  and  im- 
provement has  been  the  constant  history  of  the  concern. 
It  will  probably  interest  some  of  our  readers  to  know 
that  Major  Laurie  was  gazetted  in  1878  (alter  some  years 
previous  service  in  the  ranks)  to  a  lieutenancy  in  the 
Montreal  Garrison  Artillery.  At  this  time  he  was  well- 
known  as  a  marksman,  and  in  the  year  1879  he  won  the 
first  provincial  championship  badge  competed  for  in  the 
Province  of  Quebec  for  military  rifle  shooting,  and  in 
same  year  captured  all  the  first  prize  medals  in  the 
province,  together  with  two  Martini-Henry  Rifles  and 
considerable  cash  prizes,  and  in  thi-  following  five  years 
he  won  more  provincial  medals  and  badges  than  any 
other  marksman. 

In  the  year  1885  he  was  appointed  on  the  Wimble- 
don team,  hut  did  not  go  with  them  to  England,  as  a 
call  for  active  service  in  the  North-West  came,  and  he 
went  through  the  North  West-campaign.  Major  Laurie 
retired  from  active  service  in  1897. 
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Electricity  vs.  Steam. 


At  the  recent  convention   of    railway 
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agents  in  Toronto,  Mr.  E.  W.  Judd, 
editor  of  the  Railway  Age,  drew  attention  to  the 
serious  competition  of  the  electric  railways  for  passen- 
ger business.  The  almost  completed  electric  railway 
route  between  Buffalo  and  Toronto,  was  used  as  an 
illustration  of  the  developments  which  are  in  progress 
ill  this  direction.  The  success  of  the  electric  roads 
would  mean  the  ruin  of  many  ticket  agents.  The  only 
means  suggested  whereby  the  steam  roads  could  meet 
the  competition  of  the  electric  lines,  was  by  heavy  reduc- 
tion in  rates  and  the  running  of  more  trains.  This  plan 
was  said  to  have  been  successful  in  bringing  back 
business  to  the  Boston  and  .Albany  railroad  which 
had  been  lost  to  the  electric  roads.  It  is  doubtful, 
however,  whether  all  steam  roads  having  electric 
railways  as  competitors  would  be  ahle  to  stand  the 
expense  of  such  a  policy. 


Canada  tendered    a    rif4hl    Royal  wel- 

The  Royal  Visit.  .      .^i        t^    i  j     t^      u  c 

come    to  the    Uuke    and    Duchess    or 

Cornwall  and  York,  who  have  just  left  our  shores  after 
a  month  spent  in  visiting  all  parts  of  the  Dominion. 
It  is  to  the  credit  of  our  future  King  and  Queen  that 
they  should  have  undertaken  a  nine  months  journey, 
traversing  two-thirds  of  the  earth's  surface,  with  the 
object  of  acquainting  themselves  with  the  people  and 
conditions  existing  in  the  various  parts  of  the  great 
British  empire.  The  information  which  they  have  ac- 
quired will  enable  them  to  more  capably  discharge  the 
functions  of  their  high  statio  i.  The  people  with  whom 
they  have  come  in  contact  feel  the  that  bond  of  svmpathy 
and  loyalty  which  binds  them  to  the  Empiie  has  been 
further  strengthened.  Great  commercial  advantage  is 
also  likely  to  accrue  to  Canada  from  the  descriptions  of 
the  country  and  its  resources  and  opportunities  written 
by  representatives  of  the  leading  British  and  .American 
papers  who  accompanied  the  Royal  party. 


The   Toronto    Tehnical    School    has 

The  Toronto  Tehnical  ,  ...        ,,  i  u         r 

g^jj    ]  opened     with      the     usual     rush     of 

students.  The  register  shows  that 
nearly  1,200  names  have  been  enrolled  since  the  open- 
ing ot  the  session.  This  is  the  largest  number  in  the 
history  of  the  school  and  would  seem  to  indicate  that 
it  is  a  much  needed  institution.  The  experience 
of  the  past  shows,  however,  that  a  large  propor- 
tion of  those  who  enroll  themselves  as  students  at  the 
opening  of  the  school  each  year  drop  out  of  attendance 
at  some  time  during  the  term.  It  would  probably  not 
be  incorrect  to  say  that  the  number  of  those  who  thus 
cease  attendance  at  the  various  classes  is  not  less  than 
50  per  cent,  of  the  total  number  enrolled.  Owing  to 
this  condition  of  affairs  the  city  is  obliged  to  maintain 
a  teaching  staff  for  the  instruction  of  the  large  number 
who  enter  the  school  at  the  beginning  of  each  term, 
.while  a  much  smaller  staff  would  suffice  for  the  in- 
struction of  the  students  who  attend  the  classes  right 
through  the  term.  The  Board  of  Management  will 
find  it  necessary  to  remedy  in  some  way  this  condition. 
Probably  the  only  remedy  will  be  to  require  students  to 
pay  a  certain  sum  on  entering  the  school  to  be  applied 
to  maintenance  account.  This  proposal  has,  we 
understand,  been  made  at  the  meetings  of  the  Board, 
but  has  met  with  strong  opposition  from  the  repre- 
sentiitives  of  th«  Trades  i^nd  L^hgrCoungil.  W«believe, 
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however,  that  some  such  step  will  have  to  be  taken  in 
the  near  future  in  order  to  avoid  the  waste  of  money 
which  is  now  going  on. 


The  impression  given  the  visitor  to 
The  Canadian  Exhibit        ,,  ,.  ■■  d    -i  i-  »  tu      n 

,  „  „,,„  the    Canadian   Builduiir  at  the  Fan- 

at  Buffalo.  ^ 

American  Exhibition  is  that  Canada 
is  a  purely  agricultural  countr\-  where  buffalos,  bears 
and  all  manner  of  wild  animals  abound.  The  building 
contains  only  specimens  of  grain,  wild  animals  and 
furniture.  While  it  is  important  that  the  advant- 
ages which  we  can  offer  to  the  farmer,  the  sponsman 
and  the  tourist  should  be  adequatelv  displayed,  our 
capabilities  in  art  and  industry  should  also  ha\e  pro- 
minence, otherwise  strangers  will  receive  a  wrong  con- 
ception as  to  our  rank  among  the  more  highly  civilized 
countries.  It  is  true  that  the  art  gallery  contains  a 
small  exhibit  of  pictures  by  Canadian  artists,  that  in 
the  Mining  Building  are  to  be  seen  some  excellent 
samples  of  Canadian  ores,  and  that  in  other  depart- 
ments such  as  live  slock  and  farm  and  dairy  products, 
Canada  is  well  represented.  But  these  exhibits  are 
divided  among  various  buildings  and  therefore  do  not 
impress  the  visitor  as  would  a  collective  exhibit  in  one 
building.  At  least  half  the  available  space  in  the  Cana- 
dian Building  might  profitably  have  been  used  for  small, 
attractively  arranged  exhibits  which  would  have  served 
to  give  the  visitor  a  bird's-eye-view  of  Canada's 
resources  and  development  in  a  dozen  or  twenty  differ- 
ent lines,  and  a  measurably  accurate  idea  of  her  advant- 
ages as  a  place  of  residence.  People  of  refinement  are 
loth  to  remove  to  a  raw  country,  and  it  is  to  be  feared 
that  the  character  of  many  of  the  exhibits  which  we 
have  made  at  foreign  exhibiiions  has  been  such  as  to 
convey  the  ideathatCanada  is  thatkind  ofacountry.  Per- 
haps thebestmethod  of  removing  any  such  fal>e  impress- 
ions would  be  to  inaugurate  in  Toronto  on  a  suitable 
scale  a  Dominion  Exhibition,  and  invite  foreigners  to 
come  and  see  for  themselves  the  beauty  and  capabilities 
of  our  country  and  the  skill  of  our  people. 


One    of    the    latest    devopments  in 
Vapor^Lrmp.  electric  lighting  is  the  Cooper-Hewitt 

Vapor  Lamp,  an  invention  which 
seems  to  follow  pretty  closely  the  lines  of  the  Geissler 
tube.  The  lamp  consists  of  a  glass  tube  say  three- 
quarters  of  an  inch  in  diameter  and  two  or  three  feet 
in  length,  or  of  such  other  dimensions  as  the  require- 
ments may  demand — the  dimensions  of  the  tube  being 
determined  by  various  considerations,  such  as  the 
E.  M.  F.  and  the  current  with  which  it  is  to  be  oper- 
ated. The  air  is  exhausted  from  the  tube  which  is  then 
filled  with  mercury  vapor,  through  which  a  current  of 
electricity  is  passed.  The  resistance  offered  by  the 
vapor  to  the  passage  of  the  current  causes  the  tube  to 
become  incandescent.  The  inventor  claims  to  have 
discovered  that  the  electrical  resistance  of  a  gas  or 
vapor  bears  a  definite  relation  to  its  density 
and  that  it  is  possible  so  to  control  the 
density  of  an  enclosed  gas  or  vapor  acted  upon  by  a 
current  as  to  maintain  that  density  at  a  predetermined 
degree,  rendering  its  conductivity  sufficiently  stable 
and  suitable  for  service  as  a  light-giving  medium,  its 
efficiency  in  that  respect  being  exceedingly  great.  Also 
that  self  regulation  of  the  lamp  may  be  attained  by 
subjecting  the  gws  or  vapor  path  to  such  surrounding 
conditions  as  to  secure  the  radiation   ot   heat   at  a   pre- 


determined rate,  or  means  for  supplying  additional 
vapor  to  the  conducting  material  as  its  density  becomes 
too  attenuated.  While  it  isclaimed  that  the  Cooper- 
Hewitt  vapor  lamp, unlike  the  Geissler  tube,  is  adapted 
to  operate  under  prevailing  commercial  conditions, 
no  details  have  been  published  to  prove  that  such  is 
the  case  to  show  wherein  are  its  advantages  over 
the  incandescent  lamps  now  in  use.  Some  of  the  en- 
quiries which  naturally  present  themselves  to  the  mind 
of  the  practical  man  are  :  What  intensity  of  light  will 
this  lamp  produce  ?  and  more  important  still,  what  is 
the  cost  ot  its  production  ?  Have  operating  tests  been 
made  under  the  usual  commercial  conditions  ?  It  so, 
what  results  have  been  achieved  ?  It  is  all  very  well 
to  be  told  that  the  new  lamp  "  has  been  developed 
from  a  series  of  investigations  highly  scientific  in  their 
methods  and  conducted  with  great  experimental  skill." 
What  central  station  owners  and  operators  will  want 
to  know  is,  will  the  invention  meet  the  requirements  of 
every-day  service  more  economically  and  satisfactorily 
than  the  arc  and  incandescent  lamps  now  in  use  ? 
There  is  the  possibility  of  a  device  being  too  "  highly 
scientific  "  for  this  purpose. 


The  experience    of  the    Cliicago  Elec- 
The    Storage    Battery    ^   •      -t-        .•        /-  , 

for  Traction  Work.  ""'^  Traction  Company  brings  out  sev- 
eral facts  which  are  of  peculiar  interest 
to  those  identified  with  electric  traction.  The  decision 
of  the  company  to  discard  the  storage  battery  and  em- 
plo}'  the  overhead  trollex  cannot  be  regarded  as  favor- 
able to  the  former  system,  but  is  another  step  towards 
defining  the  conditions  under  which  the  storage  battery 
can  be  employed  economically.  The  road  in  question 
was  built  to  demonstrate  w'hat  could  be  done  with  the 
storage  battery  as  a  method  of  propulsion.  It  was 
decided  to  equip  and  operate  a  complete  road  rather 
than  to  experiment  on  roads  already  being  operated  by 
means  of  other  systems.  Skilled  engineers  w'ere  em- 
ployed, and  the  power  plant  and  road  so  constructed 
as  to  give  the  best  possible  results.  The  road  com- 
posed about  twelve  miles  of  track,  with  three  branches, 
m;iking  a  total  trackage  of  t\vent\-eight  miles,  consist- 
ing of  ten  miles  of  double  track  and  eight  miles  of 
single  track.  The  change  to  the  trollev  s\stem  was 
principally  necessitated  by  the  difficulty  in  operating 
the  branch  roads  economically,  as  under  the  storage 
battery  system  it  was  necessary  to  run  cars  on  the  lines 
to  the  power,  house  e\ery  trip  for  re-charging.  The 
end  of  one  branch  being  about  eleven  miles  from  the 
power  house,  it  became  necessary  to  install  a  supple- 
mentary charging  station.  ,  A  forty  kilowatt  generator, 
driven  by  a  50  horse  power  gas  engine,  was  installed 
about  two  years  ago,  with  the  necessary  equipment  for 
handling  the  batteries.  The  additional  operating  cost 
necessitated  by  this  sub-station  averaged  $400  per 
month.  Considering  that  but  eleven  cars  were  being 
operated  at  the  time,  this  was  a  large  item  of  expense. 
It  is  said  that  everything  in  connection  with  the  storage 
battery  system  worked  successfully  and  smoothly  from 
a  mechanical  point  of  view,  but  the  operating  expenses 
were  very  heavy.  After  being  in  operation  for  a  com- 
paratively short  time,  it  was  found  that  the  batteries 
were  worn  out,  and  it  was  decided  to  put  the  required 
investment  into  an  overhead  system,  which  would  be 
more  permanent.  The  trolley  road  has  been  in  opera- 
tion for  some  weeks,  during  which  time  there  has  been 
a  considerable  saving  in  wages  and   dcrreciation.      The 
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services  of  ten  battery  men  were  dispensed  with,  and 
but  one  additional  attendant  engaged  for  the  power 
house.  The  experience  of  this  company  is  an  illustra- 
tion of  the  necessity  of  carefully  studying  the  physical 
conditions  before  employing  the  storage  battery  for 
rai[way  work.  Its  usefulness  in  this  field  seems  to  be 
so  limited  that  it  is  not  destined  to  become  a  strong 
competitor  to  the  overhead  system.  In  a  paper  on 
"  Notes  on  Modern  Electric  Railway  Practice  "  read  by 
Mr.  A.  H.  Armstrong  before  ihe  American  Institute  of 
Electrical  Engineers,  an  opinion  is  advanced  corres- 
ponding very  closely  to  the  practical  experience  of  the 
Chicago  Electric  Street  Railway  Company.  He  says  : 
"  The  storage  battery  is  not  adapted  for  an  expanding 
system,  and,  furthermore,  cannot  successfully  take  care 
of  long  sustained  over  loads  at  the  end  of  a  suburban 
line  fed  from  the  city  system." 

THE  CHAMBLY  TRANSMISSION  PLANT. 

The  power  transmission  plant  of  the  Chambl\-  Manu- 
facturing Company  is  the  subject  of  a  descriptive  article 
in  a  recent  issue  of  the  Electrical  Review,  of  New 
York.  It  is  characterized  by  the  writer  as  one  of  the 
most  interesting  power  transmission  plants  in  North 
America.  Some  particulars  are  given  regarding  the 
transmission  line  and  the  operation  of  the  plant  which 
have  not  heretofore  been  published.  Unlike  the  ma- 
jority of  transmission  lines,  it  is  coinposed  of  a  consid- 
erable number  of  succeeding  aerial  and  underground 
sections,  as  may  be  seen  from  the  following  table, 
giving  the  lengths  in  feet  of  each  division  of  the  line 
from  the  power-house  to  the  receiving  station  in 
Montreal  : 

Aerial 5.400  feet. 

Submarine 140  " 

Aerial 68,153  " 

Subway 9, 200  ' ' 

Aerial 1,650  " 

Subway ii776  "' 

Submarine 285  " 

Subway I1O15  " 

Total 87,619     " 

or  16.59  miles. 

The  sections  marked  submarine  refer  especially  to 
crossings  of  the  Richelieu  canal  and  the  Lachine  canal 
in  the  city  of  Montreal.  Along  the  length  of  the  aerial 
line  three  strands  of  ordinary  barbed  galvanized  iron 
fencing  wire  are  strung,  one  being  put  at  each  end  of 
the  upper  cross  arm  and  one  on  top  of  the  poles.  This 
wire  is  mounted  on  pony  glass  insulators,  although  it 
is  grounded  at  every  pole  by  means  of  iron  wires  con- 
nected with  iron  earth-plates  buried  under  the  foot  of 
the  pole,  the  grounding  wires  being  protected  by  an 
iron  pipe  passing  down  the  side  of  the  pole. 

Near  the  terminal  house  at  the  Chambly  end  of  the 
line  is  an  arrangement  whereby  a  load  can  be  placed 
on  one  of  the  lines,  for  testing  generators  for  example^ 
by  lowering  metallic  plates  connected  to  the  cables 
above  end  of  the  tail-race.  An  interesting  result  which 
has  followed  every  test  that  has  been  made  so  far  with 
this  apparatus  has  been  the  killing  of  a  number  of  fish 
in  the  tail-race  as  soon  as  the  current  is  turned   on. 

The  most  interesting  feature  of  the  distributing 
station  is  the  use  of  synchronous  motors  operated 
directly  by  the  incoming  line  current,  these  machines 
being  used  for  driving  arc  machines  for  street  lighting 
at  night,  for  w'orking  other  machinery  during  the   day, 


and  running  light  with  over-excited  fields  to  compound 
out  the  induction  factor  of  the  line  and  bring  up  the 
power  factor  of  the  system  to  unity.  By  this  method 
the  power  factor  is  kept  normally  as  high  as  96  per 
cent.,  the  men  at  the  switch-board  having  become  very 
expert  in  regulating  the  field  excitation  of  the  balancing 
machines  in  order  to  bring  about  the  desired  results. 
Connecting  with  this  distributing  station  are  125,000 
16-C.  p.  incandescent  lamps,  2,000  arc  lamps,  and  a 
total  capacity  of  6,000  horse-power  in  motors.  A 
large  part  of  this  power  is  furnished  to  the  Montreal 
Street  Railway  Company,  but  a  considerable  quantity 
is  used  for  operatmg  induction  motors  for  various  pur- 
poses. A  550  h.  p.  induction  motor  is  used  for  pump- 
ing water  for  a  section  of  the  city. 

For  motor  service  it  has  been  found  that  contracts  could 
be  made  with  manufacturing  establishments  and  others 
whereby  the  hours  of  work  could  be  made  to  conform 
to  the  light-load  hours  on  the  station  system,  and  that 
in  sutnmer  both  manufacturers  and  operatives  were 
willing  to  work  longer  hours,  while  in  winter  shorter 
hours  were  practicable,  the  motor  load  of  factories 
going  off  before  the  lighting  load  of  the  evening  begun. 
The  load  curves,  taken  in  different  seasons  of  the  year, 
show  respectively  average  loads  of  85  per  cent,  and  94 
per  cent,  of  the  maximum  load,  and  this  extraordinary 
result  has  been  obtained  entirely  by  concessions  to 
manufacturers  and  other  power  users  who  were  willing 
to  regulate  their  hours  of  work  in  accordance  with  the 
average  demand  of  the  city  for  power  for  all  purposes. 
This  result  has  been  accomplished  under  the  able 
management  of  Mr.  Philip  G.  Gossler,  the  general 
superintendent  of  the  Royal  Electric  Company.  The 
new  work  of  changing  over  the  installation  to  25,000 
volts  is  progressing  under  the  immediate  supervision 
of  Mr.  Ralph  D.  Mershon,  representing  Mr.  F.  S. 
Pearson,  consulting  electrical  engineer. 

Editorially  the  Electrical  Review  makes  the  following 
comment  upon  the  Chambly  plant  : 

"  The  interest  of  this  fine  installation  lies  in  the 
transmission  line  itself  and  in  the  method  of  compen- 
sating the  low  power-factor  due  to  lagging  currents 
and  the  method  of  protection  against  lightning. 

"  It  is  always  interesting  to  see  a  deduction  origin- 
ally purely  analytical  made  the  basis  of  practical  work 
of  importance.  The  fact  that  over-excited  synchronous 
apparatus  would  impart  leading  currents  to  the  line 
with  which  it  is  connected  or  compensate  out  lagging 
currents  has  long  been  known,  but  its  application  has 
not  often  been  practised,  especiallly  on  such  a  scale  as 
is  exhibited  in  this  transmission  line.  Notwithstanding 
the  fact  that  the  large  total  of  six  thousand  horse- 
power in  motors  is  operated  upon  the  secondary  dis- 
tributing system  in  Montreal,  the  power-factor  of  the 
line  has  been  held  so  nearly  unity  as  practically  to 
cause  no  trouble  of  any  kind,  and  the  full  utility  of  the 
plant  has  been  made  available  without  excessive  cost. 
'It  is  also  of  interest  to  note  that  in  four  years  of 
operation,  generating  directly  a  potential  as  high  as 
twelve  thousand  volts  in  the  dynamos,  there  has  been 
no  accident  worthy  of  the  name  from  electrical  causes. 
This  is  practically  a  demonstration  of  the  permanence 
of  high-tension  apparatus,  and  shows  that  its 
depreciation  is  nowhere  nearly  so  high  as  was  expected 
at  the  time  the  plant  was  laid  down. 

"  Occasion  was  taken  in  these  columns  last  week  to 
refer  to  the  barbed-wire  lightning  protection  which  has 
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proved  so  entirely  successful  upon  this  line.  It  seems 
somewhat  astonishing  to  see  a  transmission  line  upon 
which  so  much  depends  absolutely  devoid  of  the  usual 
lig'htning'-arrester  apparatus.  Experience,  however,  is 
the  best  teacher,  and  the  protection  which  has  been 
obtained  from  the  simple  barbed  fence  wire  has  proven 
entirely  adequate  and,  indeed,  superior  probably  to  that 
which  could  have  been  had  from  other  and  more  elab- 
orate appliances.  While  this  is  in  no  sense  an  argu- 
ment against  the  lightning  arrester  as  ordinarly  con- 
structed it  is  certainly  interesting  to  those  who  have  to 
maintain  long-distance  high-tension  transmission  lines, 
and  it  suggests  an  easily  applied  and  obvious  remedy 
for  many  of  the  troubles  that  have  beset  such  installa- 
tions. Of  course,  it  is  not  possible  to  use  barbed  wire 
in  all  situations,  and  there  is  a  wide  field  for  the 
lightning  arrester  ;  but  for  the  cross-country  line  it 
seems  that  the  experience  of  the  Chambly-Montreal  line 
has  shown  that  the  barbed  wire  is  perhaps  the  best 
protection  yet  discovered,  and  certainly  the  simplicity 
and  ease  of  application  of  this  form  of  lightning  guard 
will  commend  it." 


k'%/%/%^%'-%^%^^-%.^'%^'%^%^%^'%^  • 


I    QUESTIONS  AND  ANSWERS     t 

"  R.  F.  "  :  What  is  the  difference  between  priming 
and  foamiig? 

Ans. — Priming  is  the  name  given  to  that  state  of  the 
boiler  when  the  water  is  picked  up,  in  the  form  ot 
spray,  by  the  steam,  and  carried  over  to  the  engine  or 
other  machinery  in  which  the  steam  is  being  used.  It 
is  caused  by  too  heavy  a  demand  being  made  on  the 
boiler  for  steam,  or  by  the  steam  spaces  and  channels 
being  too  small  for  the  amount  of  steam  required  to  be 
passed  through  them,  and  may  exist  in  a  boiler  supplied 
with  the  cleanest  water,  whereas  foaming  is  due  to 
dirty  water  and  consists  of  a  violent  agitation  of  the 
water  in  the  boiler,  due  to  the  presence  of  impurities, 
such  as  grease  and  salts.  Both  are  dangerous  to  the 
engine  because  they  are  likely  to  result  in  water  getting 
into  the  cylinders,  with  all  its  attendant  disastrous 
results  ;  and  to  the  boiler  because  the\'  are  likely  to 
result  in  low  water  and  overheating  of  the  boiler 
plates. 

R.  T.  D.^vis  :  What  is  the  usual  rule  for  figuring 
out  the  capacity  of  the  engine  for  driving  electric  dy- 
namos ? 

Ans. — Dynamos  are  usually  rated  in  kilowatts  out- 
put, a  kilowatt  being,  as  the  name  indicates,  i,ooo 
watts,  and  as  a  horse  power  is  746  watts,  every  kilo- 
watt output  from  the  dynamo  is  equivalent  to  i  }:■.  h.p., 
the  input  to  the  dynamo  being  greater  than  this  by 
the  losses  in  it,  or  say,  five  to  nine  or  ten  per  cent, 
larger.  If  the  engine  and  generator  are  direct  con- 
nected, the  input  into  the  generator  is  the  output 
from  the  engine,  which  is  the  figure  required  to  be 
found,  but  if  the  two  are  belted,  it  will  have  to  be 
further  increased  by  an  amount  corresponding  to  the 
losses  in  the  belts,  which  will  be  another  seven  to  fif- 
teen per  cent.,  depending  on  whether  or  no  counter- 
shafting  is  used,  .^fter  we  have  found  by  the  fore- 
going the  engine  power  required  to  drive  the  dynamo 
at  its  rated  full  load,  it  is  usual   to  take  into  considera- 


tion tiie  question  as  to  whether  the  unit  is  likely  to  be 
called  on  to  carry  any  sustained  overloads;  if  they  are 
likely  to  be  but  temporary,  and  unusually  close  speed 
regulation  is  not  imperative,  the  engine,  having  a  wide 
margin  in  its  cut  off,  is  generally  quite  able  to  carry 
them  without  difficulty,  if  of  the  horse  power  (at  nor- 
mal cut  off)  given  bv  the  above  rules. 


"J.  M.  "  :  I  have  a  compound  wound  dynamo 
lighting  our  shops,  and  want  to  arrange  it  to  run  as  a 
motor  and  help  the  engine  at  short  intervals  during  the 
day;  what  changes  will  be  necessary  to  make  in  the  con- 
nections ?  What  horsepower  can  I  get  from  it?  Its 
capacity  is  500  lights. 

.\ns.  —  It  you  desire  to  run  anywhere  near  the  full 
capacity  of  the  machine,  it  will  be  necessary  to  provide 
a  switch  which  will  either  short  circuit  or  else  cut  out 
entirely  the  series  field  coils  ;  if  left  as  they  are  the 
machine  will  in  all  probability  tend  to  spark  badly  and 
to  run  too  fast.  \'ou  will  have  to  provide  a  starting 
rheostat  in  addition  to  the  field  rheostat,  with  which 
we  presume  you  are  already  equipped,  and  also  a 
switch  tor  bringing  the  circuit  from  which  you  are  go- 
ing to  run  it  to  the  motor,  provided  you  have  not  al- 
ready got  one  in  for  throwing  the  lights  onto  this 
foreign  service  instead  of  your  own  machine.  If  you 
have  a  switch  which  performs  this  service  you  can  by 
charging  the  connections  slightly  make  it  do  the  work 
without  going  to  the  expense  of  adding  others.  If  the 
lamps  you  are  running  are  of  60  watts,  the  machine  as 
a  dynamo  runs  an  output  capacity  of  500  x  60  =  30  kw., 
which  is  also  its  input  capacity  as  a  motor,  the  output 
capacity  as  a  motor  being  from  12  to  8  [  less,  depend- 
ing on  the  efficiency  of  the  machine,  which  will  likely 
run  somewhere  from  88  to  92%  at  full  load,  depending 
on  the  make  and  age,  and  taking  10;/  as  an  average 
figure,  will  give  you  a  27  kw.  or  36  horse  power  as  the 
net    output    of   the    machine     when    operated    in     this 


"Student":  What  is  the  object  in  installing 
storage  batteries  where  generators  are  already  in  use  ? 

.\ns. — Storage  batteries  are  usually  installed  for  one 
of  three  reasons  :  first,  to  obtain  an  absolutely  steady 
voltage  ;  2nd,  to  assist  the  generators  over  the  peak  of 
the  load  ;  3rd,  to  lessen  the  operating  charges  of  a 
plant  by  lowering  the  wage  account.  The  plants  in- 
stalled for  the  first  service  are  as  a  ride  small  and  com- 
paratively unimportant  from  a  commercial  point  of 
view,  being  used  for  calibrating  instruments  or  for  re- 
search work.  Batteries  installed  under  the  second 
heading  are  put  into  those  plants  whose  power  or  light- 
ing load  is  at  its  peak,  beyond  the  capacity  of  the  gener- 
ators installed,  though  well  within  their  output  at 
other  times,  in  which  case  the  batteries  are  charged 
during  the  hours  of  smaller  demand  and  discharge  in 
parallel  with  the  machines  at  the  peak.  The  same 
holds  true  of  railway  work,  which  to-day  is  perhaps  the 
storage  battery's  greatest  field,  with  the  exception  that 
as  the  demand  on  the  bus  bars  varies  tremendously 
from  minute  to  minute  the  battery  is  in  like  manner 
continously  being  charged  or  discharged  simultan- 
eaously,  with  1  falling  or  rising  demand  from  the  feed- 
ers for  current,  the  object  in  both  types  of  service  be- 
ing to  reduce  the  generator  capacity  which  would 
otherwise  be  necessary,  and  to  keep  the  load  on  them 
and  their  driving  engines  as  nearly  uniform  as  possible, 
a  necessary  condition  of  maximum  or  even  good 
economy.  Plants  put  in  under  the  third  heading  are 
generally  left  alone  during  the  night  hours  to  take 
care  of  the  small  number  of  lights  which  are  usually 
required  during  that  time  without  the  necessity  of  pa)- 
ing  an  attendant  to  be  present,  as  would  be  the  case 
were  engines  and  generators  to  be  kept  running  during 
that  time. 
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CONVENTION  OF  OLD-TIME 
TELEGRAPHERS. 

TWEXTY-FIRST     ANNUAL       RE-UNION      OF      THE       OLD-TIME 
telegraphers'  ASSOCIATION  AND  THE  UNITED   STATES 

MILITARY       TELEGRAPH       CORPS. PIONEERS      RELATE 

MANY    INTERESTING    REMINISCENCES. 

The  "pioneers  of  telegraphy,"  to  the  number  of 
several  hundred,  gathered  in  the  city  of  Montreal  on 
Wednesday,  September  nth,  the  occasion  being  the 
twenty-first  annual  meeting  of  the  Old-Time  Tele- 
graphers' Association  and  the  United  States  Military 
Telegraph  Corps.  For  the  first  time  in  the  history  of 
these  societies  the  meeting  was  convened  outside  of 
the  United  States,  this  to  mark  the  "  coming  of  age'' 
of  the  societies  and  in  recognition  of  the  number  of 
members  who  are  now  Icj  \':2d  in  Canada.  The  mem- 
bership of  the  Old-Timc  Telegraphers'  Association  is 
upwards  of  one  thousand,  and  embraces  many  tele- 
graphers now  prominent  in  other  walks  of  life.  The 
United  States    Military  Telegraph    Corps  is  composed 


for  the  association  to  undertake  the  building  of  a  home 
at  the  present  time.  It  was  decided  to  hold  the  next 
annual  meeting  at  Salt  Lake  City  and  Ogden. 

The  Telegraphers'  Association  elected  the  ibllowiiig 
officers  :  President,  George  H.  Corse,  of  Ogden  ;  vice- 
president,  Belvidere  Brooks,  of  Denver,  Col.  ;  secre- 
tary-treasurer, John  Brant,  New  York. 

The  Telegraph  Corps  re-elected  its  oflicers  for  the 
coming  vear  :  President,  Col.  William  B.  Wilson,  of 
Philadelphia  ;  vice-president,  William  M.  Ives,  New 
York  ;  secretary-treasurer,  James    E.   Pellit,   Chicago. 

The  visitors  drove  around  the  city  and  up  to  the 
mountain  during  the  afternoon,  and  were  entertained  to 
luncheon  by  the  Mayor. 

Thursday  and  Friday  were  devoted  to  pleasure. 
Visits  were  made  to  the  electric  lighting  and  power 
stations  and  a  trip  was  taken  on  the  steamer  "  Duchess 
of  York,"  shooting  the  rapids  and  making  an  inspec- 
tion of  the  harbor  of  the  city.  Owing  to  the  unfavor- 
able news  received  from  the  bedside  of  the  late  presi- 
dent   McKinley,  it   was    decided  to    cancel  all    appoint- 


jt     ■  W    ^~1  y<"1    '  Convention  of  Oi.D-Timr  Tki.egraphers' 
of  veteran   telegraphers    who    were  engaged    as    arm)' 
operators  during  the  Civil  War. 

The  programme  of  entertainment  furnished  by  the 
local  committee  was  of  an  excellent  character,  and  such 
as  to  prove  the  ability  of  Canadian  cities  to  entertain 
in  an  equally  hospitable  manner  with  the  cities  of  the 
United  States.  Mr.  L.  B.  McFarlane,  president  of  the 
Old-Time  Telegraphers'  Association,  received  the 
hearty  support  of  a  large  committee,,  and  had  made 
every  arrangement  for  the  entertainment  and  comfort 
of  the  visitors. 

The  opening  proceedings  consisted  of  an  informal 
social  meeting  of  the  members  of  both  societies  in  the 
Ladies'  Ordinary  at  the  Windsor  Hotel.  Col.  William 
B.  Wilson,  president  of  the  Military  Telegraph  Corps, 
presented  Mr.  L.  B.  McFarlane  with  a  souvenir  badge  ^ 
fornierl}'  owned  by  inventor  Morse  and  donated  to  the 
Association  by  Mr.  J.  Reid. 

Mayor  Prefontaine  welcomed  the  visitors  to  the  city 
in  an  appropriate  address.  Col.  Wilson  replied,  thank- 
ing the  Mayor  for  the  hearty  welcome  that  had  been 
extended  to  them,  whereupon  the  Mayor  was  made  an 
honorary  member  of  the  association. 

Business  sessions  were  held  during  Friday.  The 
project  to  establish  a  Telegraphers'  Home  was  dis- 
cussed, and  it   was  decided  that  it  was  not    expedient 


AssociATuiN,  Montreal,  September,   1901. 
ments  made  for  Friday  afternoon.       Some  of  the  dele- 
gates made  the  return  trip  by  steamer  to  Quebec. 

THE    BANQUET. 

The  feature  of  the  convention  was  a  banquet  held 
in  the  Windsor  Hotel  on  Thursday  evening.  This  was 
a  most  pleasant  and  successful  function.  Mr.  W.  C. 
Burton,  of  New  York,  presided.  On  the  walls  were 
the  names  of  Morse,  Galvani,  Edison,  Thompson, 
Faraday,  Ohm,  Reid,  Bell,  Franklin,  Volta,  Preece, 
Wheatstone  ;  and  facing  the  chairman  were  the  words 
"  Old-Time  Telegraphers,  '73."  In  the  centre  were 
the  union  jack  and  the  stars  and  stripes,  while  flags  of 
many  nations  were  tastily  arranged  around  the  win- 
dows. The  menu  was  excellent  and  served  in  an  ad- 
mirable manner.  Toasts  were  drunk  in  honor  of  King 
Edward  and  the  President  of  the  United  States,  follow- 
ing which  came  several  informal  speeches. 

A  talk  on  "  Old-Time  Reminiscences  "  was  given  by 
Mr.  H.  P.  Dwight,  of  Toronto,  the  general  manager  of 
the  Great  Northwestern  Telegraph  Company  and  the 
father  of  Canadian  telegraphy.      Mr.  Dwight  said  : 

"  1  have  never,  until  now,  found  it  convenient  to  at- 
tend any  of  the  meetings  of  the  Old-Time  Telegraphers' 
Association.  As  it  was  arranged  that  the  meeting 
this  year  should  be  held  in  this  grand  old  historic  city 
of   Montreal,    and  as    it    was    here    that    I    began    my 
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career  as  a  telegraph  operator  fifty-four  years  ayo,  and 
as  the  time  has  arrived  when  I  presume  there  can  be  no 
douht  asto  my  qualifications  as  an  Old  Timer,  I  thoutiflit 
it  a  duty,  as  well  as  a  pleasure,  to  be  present  on 
this  occasion.  Looking-  around  the  table  reminds  me 
of  what  I  have  sometimes  noticed  in  connection  with 
some  "  Young  Men's  "  Associations,  the  members  of 
which  are  often  old  and  gray-headed,  and  sometimes 
bald-headed  men.  Our  "Old  Timers,"  I  should  judge 
by  those  I  see  around  the  table,  are  some  of  them 
what  might  be  called  comparatively  young  men.  That, 
however,  depends  altogether  upon  the  point  of  view. 
When  I  was  twenty  or  twenty-five  years  of  age,  or 
thereabouts,  I  thought  a  man  of  forty  or  forty-five  a 
pretty  old  man,  but  as  I  grew  older  myself,  1  gradu- 
ally changed  my  mind  as  to  the  old  age  date,  until  1 
have  now  come  to  think  that  a  man  of  even  seventy  or 
seventy-five  years  of  age  is  not  a  very  old  man  after 
all,  and  a  man  of  forty  or  thereabouts  a  mere  boy. 
The  younger  men  present,  however,  who  may  be  dis- 
turbed as  to  their  qualifications  for  membership 
in  the  Old-Time  Telegraphers'  Association  on  ihe  score 
of  age,  need  not  worry  about  the  matter.  You  will 
wake  up  some  morning  before  long,  my  young  friends, 
and  be  surprised  to  find  that  you  are  seventy  years  of 
age,  and  you  will  begin  to  think  that  there  must  be 
some  mistake  about  the  matter  ;  and  you  will  hunt  up 
the  old  family  Bible  to  see  about  it,  and  you  will  find 
the  "Gospel  Truth." 

"The  newspapers  are  beginning  to  refer  tome  as  "The 
Father  of  Canadian  Telegraphy,"  and  I  do  not  hesitate 
to  say  that  I  am  very  proud  to  be  so  called.  I  confess 
that  I  am,  in  fact,  vain  of  the  title.  But  if  I  am  in 
any  sense  the  "  Father  of  Canadian  Telegraphy,"  the 
"Grandfather"  is  Mr.  O.  S.  Wood,  who  was  Profes- 
sor Morse's  first  pupil,  and  was  the  first  superintendent 
of  the  Montreal  Telegraph  Company,  and  is  still  living 
in  retirement,  a  useful  and  honorable  life — 85  years  of 
age — one  of  the  purest  and  best  of  men,  honoured  and 
beloved  by  all  who  know  him.  We  might  take  him 
for  our  Patron  Saint.  I  said  that  I  was  glad  to  be 
called  "The  Father  of  Canadian  Telegraphy."  Every 
man  is  proud  to  be  the  father  of  a  numerous  and 
respectable  family  ;  and  I  can  point  with  pride  to  the 
numerous  progeny  in  the  business  who  have  grown  up 
under  me,  occupying  respectable  and  prominent  posi- 
tions, not  only  on  the  lines  under  my  charge  through- 
out the  Dominion,  but  on  other  lines  in  Canada  and  in 
the  United  States — to  say  nothing  of  others  who  have 
left  the  service,  and  are  filling  honorable  positions  in  other 
walks  of  life.  It  has  been  a  great  pleasure,  and  I  have 
been  very  proud  tohear,  asl  havedonefromtime  totime, 
favorable  reports  from  telegraphic  superintendents  in  the 
United  States  of  our  Canadian  operators  in  their  ser- 
vice. 

"  This  is  not  the  time  or  place,  however,  for  long 
speeches;  and  I  have  little  more  to  say.  I  don't  know 
how  my  brother  Old  Timers  feel,  but  for  my  part,  [  feel 
a  ver)'  great  pride  and  satisfaction  in  having  been 
connected  with  an  enterprise  which  we  may  proudly 
claim  to  have  done  more  than  any  other  to  facilitate  the 
business  and  promote  the  comfort  and  happiness  and 
peace  of  the  world  ;  and  I  take  this  occasion  to  congrat- 
ulate every  Old  Timer  present,  who  is  still  or  has  ever 
been  connected  with  the  business,  on  such  an  honor- 
able and  useful  service  as  it  has  been  our  good  fortune 
to  be  engaged  in. 


"1  hope  our  brother  Old  Timers  from  the  other  side 
of  the  line  have  been  pleased  with  their  visit  to  the 
Dominion,  and  to  Montreal.  We  think  we  have  one 
of  the  best  countries  iin  the  face  of  the  earth  ;  1 
will  not  say  the  best,  because  1  would  not  like  to  be 
lacking  in  politeness  to  our  freinds  by  saying  that  we 
have  a  country  better  than  their  own.  These  inter- 
national gatherings  serve  a  much  wider  purpose  than 
merely  social  intercourse,  in  promoting  the  friendly  re- 
lations between  Canada  and  the  United  States.  It  is 
pleasant  to  know  there  is  such  a  friendliness,  and  that 
it  is  constantly  increasing.  In  fact,  "  L'ncle  Sam  " 
and  our  "Lady  of  the  Snows  "  are  getting  to  be  very  in- 
timate, and  judging  from  all  that  we  see,  the  more  they 
know  of  each  oiher,  the  more  friendly  they  are  likely  to 
become.  Nowhere  in  the  civilized  world  was  the  news 
of  the  attempted  assassination  ot  President  McKinley 
received  with  greater  horror  and  indignation  and  sym- 
pathy than  in  Canada,  and  Canadians  are  jiroud  to-day 
in  knowing  that  a  Canadian  physician  and  Canadian 
nurse  are  at  President  McKinley's  bedside.  "One 
touch  of  nature  makes  the  whole  world  kin." 

"  What  the  ultimate  result  may  he,  it  is  hard  to  say  ; 
but  it  would  not  be  surprising  if,  sooner  or  later, 
"  Uncle  Sam"  might  be  found  to  ha\e  serious  inten- 
tions— probably  a  proposal  may  be  made  !  If  matters 
ever  reach  such  a  point,  1  thi  ik  I  can  tell  pretty  well 
what  the  reply  of  OLir  "  Lady  of  the  Snows  "  is  likely  to 
bj.  1  fancy  it  would  be  something  to  this  effect  : 
"  Uncle  Samuel,  you  are  very  good  looking,  and  are 
very  smart,  and  }ou  are  prosperous,  and  all  that,  and 
I  feel  great  y  flattered  ;  and  I  have  no  hesitation  in 
consenting  to  be  your  sister."  The  fact  is,  that  "Uncle 
Sam  "  and  our  "Lady  of  the  Snows  "  are  getting  to  be 
about  as  familiar  as  tliey  can  well  be,  without  occupy- 
ing the  same  apartment  ;  but  I  am  afraid  that  our 
"  Lady  of  the  Snows  "  will  draw  the  line  there." 

Mr.  William  Maver,  of  New  York,  followed  with  a 
short  address  as  an  Old-Timer  and  a  Montrealer. 
Thirty  years  ago  he  travelled  every  street  in  Montreal, 
as  a  messenger,  at  one  cent  a  message.  The  line  of 
promotion  was  from  messenger  bov  to  deli\ery  clerk 
and  then  into  the  operating  room.  He  referred  to  the 
great  difference  in  the  systems  of  old  Montreal  and  those 
of  to-day. 

Mr.  M.  J.  O'Leary,  secretary  of  the  Telegraphers' 
Mutual  Benefit  Association,  spoke  of  the  greatness  of 
fraternalism,  and  Hon.  A.  M.  Mackay,  general  superin- 
tendent of  the  Anglo-American  Telegraph  Company  at 
St.  John's,  Nfld.,  followed  as  one  of  the  oldest  of  Old- 
Timers.  Mr.  Mackay  has  been  in  the  employ  of  the 
Anglo-American  Cable  Company  for  forty-five  years. 
He  was  formerly  an  operator  of  the  Montreal  Telegraph 
Company  and  claims  to  be  the  first  man  to  take  a 
message  by  sound.      He  spoke  as  follows  : 

"I  may  be  characterized  as  an  "  Old-Jimer,"  be- 
cause my  connection  with  the  telegraph  dates 
from  the  4th  of  June,  1850.  I  took  charge  of  an  office 
on  the  1 2th  of  September  of  that  year, .so  that  our 
meeting  here  to-night  is  the  anniversary  of  my  fifty- 
first  year  of  actual  telegraphy  (applause).  One  month 
afrerwards  I  dispensed  with  the  use  of  paper  in  the 
Morse  instrument.  It  has  been  claimed  that  another 
person  had  already  dispensed  with  paper  in  that  con- 
nection. If  there  was  another  person  prior  to  the  14th 
of  October,  1850,  that  copied  messages  by  sound,  he 
is  prior  to  Mr.  A.  M.    Mackay  ;   if  he  is    subsequent  to 
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that  date,  then  he  is  subsequent  to  Mr.  A.  M.  Mackay, 
(applause).  I  came  to  Montreal  in  1854,  hut  before 
getting-  permission  to  work  I  was  permitted  to  under- 
take the  duties  provided  I  would  permit  an  overseer  to 
see  that  I  made  no  errors  in  receiving  by  sound. 

"  I  will  now,  if  you  please,  refer  to  a  matter  more 
interesting  to  you  all.  I  mean  the  Atlantic  Telegraph, 
a  subject  that  always  occupies  a  large  share  of 
attention,  because  telegraphing  by  cable  is  one  of  the 
most  important  factors  of  the  whole  service  that  makes 
the  telegraphy  of  the  world  so  valuable.  The  subject  I 
want  to  mention  to  you  is  the  question  as  to  "  who  was 
the  person  that  initiated  or  gave  birth  to  the  idea  of  an 
Atlantic  Telegraph,  and  to  all  deep  sea  and  long  dist- 
ance telegraphy  ?  "  Where  this  subject  has  been  given 
attention  it  is  claimed  that  the  Rev.  Dr.  Mulock,  Roman 
Catholic  bishop  of  Newfoundland,  was  one  of  the 
parties.  Others  contend  that  the  late  F.  N.  Gisborne 
is  the  person,  and  others  that  Cyrus  Field  should  have 
the  honor.  I  would  refer  to  these  three  gentlemen, 
beginning  with  Dr.  Mulock.  My  opinion  should  be 
worth  something,  as  I  am  the  only  living  man  of  those 
connected  with  the  Atlantic  cables  at  their  inception  in 
an  executive  capacity.  There  is  not  the  least  doubt 
that  Dr.  Mulock  got  his  information  from  Mr.  Gis- 
borne, and  that  his  only  connection  with  telegraphy 
was  the  expression  of  his  belief  in  the  possibility  of  its 
establishment.  There  is  no  doubt  in  my  mind,  there- 
fore, that  the  honour  lies  between  F.  N.  Gisborne 
and  Cyru'^  Field.  Gisborne's  friends  contend  that  he 
was  unjustly  treated  by  Mr.  Field,  and  that  he  really 
advised  Field  of  the  possibility  of  accomplishing  this 
great  work.  Mr.  Gisborne  did  not  make  that  con- 
tention in  his  lifetime.  I  saw  him  long  subsequent 
to  the  establishment  of  the  Atlantic  Telegraph,  and  he 
said  that  on  meeting  Cyrus  Field  in  January,  1854, 
while  foreshadowing  the  possibility  of  establishing 
.Atlantic  communication  between  Newfoundland  and  the 
continent  of  America,  he  did  not  refer  to  a  cable  to 
England,  but  only  relied  on  the  success  ot  that  enter- 
prise by  contributing  messages  from  steamers  arriving 
from  Newfoundland  and  transmitted  from  Newfound- 
land by  carrier  pigeons,  and  ultimately  by  telegraphic 
cable.  Gisborne  made  this  statement,  and  admitted 
that  he  did  not  on  his  first  interview  with  Cyrus  Field 
foreshadow  the  possibility  of  the  Atlantic  Telegraph. 

"  Mr.  Field  being  questioned  in  regard  to  that  inter- 
view, which  took  place  in  1854,  said  exactly  the  same 
thing.  He  only  contended  for  the  pigeons  in  the  first 
place,  and  the  possibility  of  a  cable  to  Cape  Breton  in 
the  second  place,  and  he  considered  that  there  was 
no  possibiliy  ot  such  a  scheme  ever  paying,  and,  there- 
fore, he  would  not  have  anything  to  do  with  it.  But 
on  seeing  Gisborne  he  turned  over  the  Globe,  and  see- 
ing that  Cape  Breton  was  only  an  inch  or  two  on  the 
globe  from  Newfoundland,  and  Ireland  only  six  inches, 
he  said  at  once  "  if  a  cable  could  be  laid  to  Cape  Bre- 
ton, why  not  to  Ireland."  The  next  morning  he  wrote 
Professor  Morse  and  asked  him  if  a  cable  could  be  laid 
to  Ireland  whether  it  could  be  worked.  Concurrently 
he  wrote  to  Lieut.  Morley,  of  the  United  States  Navy, 
and  asked  him  if  it  would  be  possible  to  lay  a  cable  to 
Ireland.  Satisfactory  answers  being  obtained  to  these 
two  questions,  he  at  once  embarked  in  the  enterprise, 
and  threw  his  whole  influence  into  the  work  of  laying 
the  Atlantic  Cable.  Gisborne  did  not  communicate  the 
idea  of  an  Atlantic  cable,  but  he  communicated  the  idea 


of  a  cable.  That  was  enough  for  a  man  of  Field's  fore- 
sight a. id  ingenuity.  So  there  is  really  no  difference 
as  to  the  credit  due  these  two  gentlemen  for  the  initia- 
tion of  the  project.  1  think  I  am  the  only  living  wit- 
ness to  these  facts,  and  I  am  glad  to  have  this  oppor- 
tunity to  state  it  publicly. 

"  Who,  then,  was  the  author  of  the  first  idea  of  the 
.Atlantic  Cable?  In  1854  the  New  York,  Newfound- 
land and  London  Telegraph  Company  obtained  a 
charter  with  exclusive  rights  to  land  a  cable  in  New- 
foundland. I  am  confident  that  this  exclusive  right 
will  never  be  renewed,  as  I  am  sure  that  the  British 
Government  will  never  consent,  now  that  deep  sea 
telegraphy  is  an  assured  fact,  to  exclusive  rights  of 
that  nature  being  conferred  on  any  corporation.  I  find 
no  difficulty  in  nammg  the  man  who  first  started  the 
idea  of  an  Atlantic  cable.  Mr.  Gisborne  in  1850  show- 
ed me  letters  at  that  time  from  Mr.  Brett.  There  were 
two  Bretts.  I  think  the  first  was  John  and  the  second 
Jacob,  but  it  was  the  older  Brett  who  was  in  com- 
munication with  Mr.  Gisborne,  and  he  had  given  birth 
to  the  idea  of  a  cable.  He  not  only  gave  birth  to  it  in 
1850,  but  in  1852  laid  the  cable  from  Dover,  in  Eng- 
land, to  France,  and  that  cable  was  working  until 
within  a  few  years  of  the  present  time.  He  not  only 
gave  birth  to  the  idea,  but  gave  actual  presence  to  the 
cable,  and  I  think  it  is  not  unlikely,  and  I  find  it  easy 
for  me  to  say  that  there  never  was  an  inventor  who 
was  wont  to  appreciate  his  own  invention.  I  think  it 
is  not  unlikely  that  Brett,  when  he  had  the  idea  of  a 
cable  at  all,  although  only  21  miles  in  length,  that  he 
had  within  his  vision  thousands  of  miles,  covering  all 
waters  and  all  seas.  My  idea  is  that  John  Brett  was 
the  originator  and  inventor  of  the  submarine  cable. 

"  Colonel  Wilson  has  made  reference  to  the  fixity  of 
purpose,  the  absolute  security,  and  the  trustfulness 
that  it  put  in  telegraphers.  I  think  it  is  fair  to  all  the 
telegraphers  with  whom  I  have  been  connected,  having 
passed  under  my  supervision  millions  of  telegrams 
within  the  last  51  years,  and  I  have  never  known  one 
single  instance  where  the  trust  in  a  telegrapher  has 
ever  been  betrayed.  (Prolonged  applause).  There 
has  not  been  a  single  instance  in  all  my  life  where  I 
have  had  the  least  knowledge  or  suspicion  of  a  message 
having  been  wilfully  divulged. 

"  It  has  been  a  great  pleasure  to  me  to  come  here 
on  this  occasion,  and  my  anticipations  have  been  more 
than  fully  compensated.  I  have  by  virtue  of  the  Asso- 
ciation badge  taken  the  liberty  of  speaking  to  many 
ladies  without  an  introduction,  and  I  must  say  that 
they  have  treated  me  with  the  greatest  courtesy  and 
kindness  the  same  as  if  they  had  known  me,  relying  on 
my  membership,  and  probably  on  my  ancient  and 
respectable  appearance.      (Laughter  and  applause). 

Brief  but  clever  speeches  were  made  by  Col.  D.  W. 
Wilson,  of  Philadelphia  ;  Senator  Ives,  vice-president 
of  the  Military  Telegraph  Corps  ;  Mr.  W.  McLea  Wal- 
bank,  manager  of  the  Lachine  Rapids  Hadraulic  & 
Land  Company,  and  W.  C.  Burton,    of  New  York. 

The  proceedings  of  the  evening  were  dispersed  with 
songs.  Messages  were  received  and  read  at  the  ban- 
quet from  the  president  and  the  vice-president  elect 
acknowledging  the  honor    which    had  been  done  them. 

Mr.  John  Horn,  of  Montreal,  exhibited  many  valu- 
able telegraphic  relics  which  he  has  in  his  possession, 
including  original  letters  and  telegrams  written  by 
"  Father  "  Morse. 
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AWARD  FOR  AN  ELECTRICAL  EXHIBIT. 

On  this  pai^e  is  shown  a  fac-similc  of  the  certificate 
accompanying  the  Ciold  Medal  awarded  to  the  Canadian 
General  Electric  Company,  of  Toronto,  by  the  directors 
of  the  Toronto  Industrial  Exhibition  for  their  very  com- 
prehensive exhibit  at  the  recent  exhibition,  which  was 
illustrated  in  our  September  number.  An  interesting 
feature  of  the  Medal  is  that  it  bears  on  its  face  the 
words  "  In  Commemoration  of  the  Accession  of  Ed- 
ward VH,  Rex.  et  Imperator,  igoi."  It  was,  of  course, 
in  view  of  the  change,  necessary  to  make  a  special  die 
for  this  year's  issue  of  medals,  but  by  doing  so  they  are 
distinct  from  every  other  issue.  It  is  understood  that 
this  is  the  first  time  that  a  Gold  Medal  has  been  awarded 
by  the  Toronto  Industrial  Exhibition  Association  for  an 
exhibit  of  electrical  apparatus. 


PERSONALS. 

Mr.  J.  J.  FranUl'ii,  some  vears  ago  manager  of  the  Montreal 
Streel  Railway,  died  in  Toronto  last  month,  al  the  age  of 
54  years. 

Mr.  S.  Sotomayor,  of  Chile,  South  .America,  has  been  in 
Canada  recently  looking  into  the  utilization  of  water  power  for 
electrical  purposes.  In  Chili,  notwithstanding  that  there  are 
abundant  water  powers,  ihey  have  been  employed  but  very  little 
for  electrical  purposes 

Mr.  F.  W.  Martin,  superintendent  of  the  Hamilton  Electric 
Light  vV  Cataract  Power  Company,  has  been  appointed  man- 
ager of  the  Lincoln  Light  &  Power  Co.,  of  St.  Catharines.  Mr. 
Martin  is  held  in  high  esteem  by  the  officials  and  employees  of 
the  Cataract  Power  Company,  and  upon  tendering  his  resig- 
nation he  was  presented  with  a  handsome  gold  watch  and  chain 
and  a  Masonic  charm.  The  presentation  was  made  by  Mr. 
Gordon  J.  Henderson,  superintendeni  of  the  lighting  depart- 
ment, and  was  acknowledged  in  words  of  appreciation  by  Mr. 
Martin. 


BY  THE  WAY 

In  the  entrance  to  the  Electricity  Building  at  the 
Pan-American  Exhibition  are  displayed  a  number  of 
"  first  "  things  in  electrical  devices.  Among  them  is 
an  arc  lighting  machine,  labelled  "First  Arc  Machine 
used  for  public  lighting — date  unknown."  I  am  told 
that  the  machine  was  manufactured  in  Philadelphia  by 
Mr.  J.  J.  Wright,  now  manager  of  the  Toronto  Electric 
Light  Co.,  and  that  on  one  of  the  brass  set  screws 
may  still  be  seen  his  mark  made  with  a  file  at  the  time 
the  machine  was  manufactured.  Mr.  Wright  could  no 
doubt  supply  the  missing  date  and  in  addition  much 
interesting  historical  matter  relating  to  this  and  other 
devices  invented  by  himself,  Prof.  Elihu  Thomson,  and 
other  pioneers  of  the  electrical  industry.  But  his 
well-known  modesty  forbids. 


Mr.  George  C.  Rough,  manager  at  St.  John,  N.  B. ,  for 
R.  E.  T.  Pringle,  of  Montreal,  has  been  suceeded  by  Mr. 
Irving  Smith,  who  for  some  years  was  with  the  Canadian 
General  Electric  Compar.y. 


TRADE  NOTES. 

The  Electric  Repair  and  Contracting  Company,  Montreal, 
Que.,  recently  installed  the  wiring  for  150  lights  for  the  Royal 
Shoe  Company  and  230  lights  for  the  Geo.  Slater  -Shoe  Company, 
Maisonneuve,  Que. 

John  Forman,  dealer  in  electrical  apparatus  and  supplies, 
Montreal,  Que.,  supplied  all  the  Imperial  transformers  for  the 
recent  electrical  illuminations  in  Quebec,  over  13,000  lights  being 
used.  These  transformers  are  manufactured  by  the  American 
Transformer  Co.,  New  Jersey,  Mr.  Forman  having  (he 
Canadian  agency. 

Messrs.  Munderloh  &  Co.,  manufacturers  of  electrical  sup- 
plies, Montreal,  have  just  issued  a  neat  and  attractive  bulletin 
illustrating  their  new  "Solar"  alternating  current  multiple  arc 
lamps.  This  company  claim  the  Solar  lamps  have  given  univer- 
sal satisfaction  wherever  installed,  and  that  ihey  are  being 
placed  where  most  other  alternating  current  multiple  arc  lamps 
failed  to  give  satisfaction.  They  are  handsome  in  appearance, 
well  made  and  efficient. 

During  the  recent  illuminations  in  Montreal  the  Sayer  Electric 
Company,  in  their  arrangement  of  lights  on  the  buildings  entrust- 
ed to  them,  did  some  of  the  best  work  done  in  the  city.  .\s  a 
proof  of  this  the  following  buildings  and  houses  may  be  men- 
tioned :  City  Hall,  Canada  Life  Building,  St.  James  street  ;  Star 
Building,  Bank  of  Toronto  Building,  residences  of  R.  Wilson- 
Smith,  Sherbrooke  street,  H.  Graham,  Sherbrooke  street,  R. 
Stanley  Bagg,  Sherbrooke  street,  and  G.  H.  Burland,  Sherbrooke 
street. 
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A  ROYAL  TROLLEY  CAR. 

Upon  the  occasion  ot  the  recent  visit  of  the  Duke 
and  Duchess  of  Cornwall  to  Ottawa,  they  were  trans- 
ported from  Rideau  Hall  to  the  Chaudiere  in  a  trolley 
car  provided  b\'  the  Ottawa  Electric  Railway  Company 
expressly  for  the  use  of  their  Royal  Highnesses.  It 
is  fifty  feet  in  length,  straight  sides,  and  vestibuled  at 
both  ends,  with  full  monitor  roof  of  the  Pullman  pat- 
tern. The  color  is  also  Pullman  standard,  with  the 
British  coat-of-arms  in  gold  conspicuous  on  both  front 
and  rear. 

The  interior  of  the  car,  shown  herewith,  is  finished 
in  antique  polished  oak,  the  ceiling  being  covered  with 
three-ply  bird's  eye  maple  veneer,  and  decorated. 
There  are  four  large  British  plate  mirrors  set  in  frames, 
two  at  either  end  of  the  car.  All  trimmings,  such  as 
hat  racks,  hooks,  etc.,  are  of  solid  bronze.  The  win- 
dow curtains  are  of  the  latest  design,  and  are  very 
ornamental.  The  car  is  brilliantly  illuminated  by  five 
clusters  of  incandescent  electric  lamps,  twenty-one  in 
all.  The  floor  is  covered  with  a  rich.  Royal  blue 
velvet  carpet.  The  car  contains  fourteen  large  easy 
chairs  beautifully  upholstered  in  olive  green  plush.  The 
trucks  are  double,   and    of   the   swing    motion    pattern 


which  are  equipped  with  Westinghouse  38  B  motors. 
The  length  of  the  car  over  all  is  43  feet  6  inches,  width 
about  7  feet,  and  height  from  floor  to  ceiling  7  feet  6 
inches.  On  one  side  the  car  is  closed  to  a  height  of  3 
feet  3  inches  from  the  floor,  and  the  upper  part   of  this 


Xkw  T\rK  01    Car. 

side  contains  sashes  making  two  half  windows,  the 
upper  panels  being  stationery  and  the  lower  ones  open- 
ing upwards.  The  other  side  of  the  car  is  entirely 
open.  A  view  of  the  open  side  is  herewith  shown. 
Grab  handles  are  placed  on  each  post  on  the  open 
side  of  the  car,  and  each  seat  is  also 
supplied  with  a  grab  handle.  The 
seats  are  18  inches  high  with  a  15 
inch  face,  wiih  side  frames  filled  in 
with  strips  of  ^  by  ^  inch  maple. 
A  foot  rest  is  provided  under  each 
seat,  and  a  steel  panel  supports  each 
seat  on  the  step  side  of  the  car.  On 
the  closed  side  the  seats  are  supported 
from  cast-iron  brackets  on  the  posts. 
The  Stirling  brake  is  used  on  one 
end  of  the  car  only.  The  lighting  con- 
sists of  a  centre  5-light  cluster  and  a 
4-light  cluster  at  each  end,  one  light 
in  the  rear  vestibule  and  one  for  the 
head  light. 


I.MKKKIR     ROVAL    TROLI.EV    CaR. 

with  graduated  springs.  The  electric  equipment  is 
very  complete,  and  consists  of  four  Westinghouse 
50  h.  p.  motors.  The  car  is  also  fitted  with  the 
Westinghouse  automatic  air  brake,  and  is  capable  of 
attaining  a  speed  of  fifty  miles  an  houi.  It  was  manu- 
factured by  the  Ottawa  Car  Manufacturing   Company. 


NEW  TYPE  OPEN  CAR 

A  new  style  of  open  car  has  been  in  operation  the 
past  summer  by  the  Montreal  Park  &  Island  Railway 
Company,  of  Montreal,  and  the  London  Street  Railway 
Company,  of  London,  Ont.  It  consists  of  a  15-bench 
open  car,  one. side  of  which  is  the  same  as  that  of  a 
closed  car.  It  has  a  seating  capacity  for  75  persons. 
It  is  geared  to  run  at  a  speed  of  45  miles  an  hour,  and 
is  mounted  on  double  trucks  of  the  company's  standard. 


Messrs.  Clarke  Bros.,  of  New  York,  and 
Tliomas  Meaney,  of  Toronto,  are  about  to 
develop  a  water  power  on  the  St.  Marguer- 
ite river,  seven  miles  from  the  village 
of  Seven  Islands,  in  the  province  of 
Quebec.  It  is  (he  intention  to  build  a 
large  pulp  mill  and  to  employ  electricity 
for  the  operation  of  certain  machines  and  a  short  railway. 
The  company  has  agreed  to  expend  $500,000  within  two  years. 
Henry  Holgale,  of  Toronto,  is  consulting  engineer  for  the 
hydraulic  work. 

Satisfactory  progress  is  being  made  with  the  building  of  the 
plant  of  the  Cascade  Water,  Power  &  Light  Company,  Limited, 
situated  on  the  main  Kettle  river  at  Cascade,  B.C.  A  dam  has 
■been  constructed  at  the  head  of  a  rocky  gorge,  which  raises  the 
water  to  a  height  of  .36  feet  above  the  natural  level,  and  gives  a 
working  head  of  156  feet  at  low  water.  The  dam  is  of  timber  crib- 
work  filled  with  rock  and  400  feet  in  length.  The  water  is  con- 
veyed from  the  dam  to  the  power  house  first  by  an  open  rock  cut 
225  feet  long,  then  by  a  tunnel  400  feel  and  again  by  another 
open  channel  for  a  distance  of  500  feet.  The  power  house  will 
be  placed  on  at  natural  bay  a  the  foot  of  the  falls.  The  turbines 
will  be  of  the  horizontal  type,  two  wheels  in  each  case,  and  the 
generators, supplied  by  the  Westinghouse  Company, will  be  three- 
phase  alternating  type,  while  step-up  tran;formers  will  be  used 
to  raise  the  current  for  transmission. 
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DEVELOPMENT  OF  ARC  LAMPS. 

The  history  of  tho  arc  lamp  lias  been  a  story  of  iniprovemeiU, 
and  the  tendency  in  construction  has  of  late  taken  a  decided  turn 
toward  the  use  of  the  fewest  parts  possible  consistent  with  reli- 
able operation.  The  result  of  this  has  been  the  production  of 
arc  lamps  thai  are  models  of  simplicity  in  mechanical  construc- 
tion and  electrical  design.  For  many  years  after  the  advent  of 
commercial  arc  lighting  the  manu- 
facturing companies  ,  while  exercis- 
ing any  amount  of  effort  and  skill 
in  the  perfection  of  generating  ap- 
paratus, seemed  strangely  oblivious 
to  the  shortcomings  of  arc  lamps. 
Any  combination  of  magnets,  levers, 
wheels  and  springs  that  would  sep- 
arate the  carbons  and  feed  them  to- 
gether again  with  any  degree  of 
regularity,  was  considered  as  fulfill- 
ing all  lequirements  tor  an  arc  lamp. 

Recently,  however,  many  import-  . 
ant  improvements  have  been  made  to 
this  much  neglected  piece  of  appara- 
tus. After  a  ssries  of  exhaustive  ex- 
periments and  tests,  a  constant  di- 
rect series  enclosed  arc  lamp  has 
been  evolved  by  theAdams-Bagnall 
Electric  Co.,  of  Cleveland,  Ohio, 
which  is  a  model  of  simplicity  of 
design  and  excellence  of  construc- 
tion, and  which  api^ears  to  fulfill 
every  requirement  of  modern  :irc 
lighting.  One  of  the  most  vital  parts 
of  an  arc  lamp  is  its  cut-out.  The 
Adams-Bagnall  have  produced  a  construction  that  is  unique  and 
effective  and  one  which  actually  improvss  the  more  it  is  used.  It 
consists  of  a  bar  loosely  pivoted  in  its  center  to  the  upper  end  of 
the  armature  of  the  regulating  magnet.  One  end  of  this  bar  car- 
ries the  contact, which  is  of  coin  silver  ;  the  other  end  is  shaped  to 
form  a  contact  of  large  service  for  carrying  the  volume  of  current. 
In  operating,  these  silver  contacts  meet  first  and  cut  out  the  lamp, 
when  by  the  combination  of  the  motion  o(  the  armature,  due  lo 
gravity,  the  finished  brass  surfaces  are  brought  into  contact  for 
carrying  the  greater  part  of  the  current.  As  the  silver  contacts 
close  first  and  open  last,  the  sparking  is  entirely  confined  lo  their 
surfaces  ;  the  brass  surfaces  do  not  corrode  by  the  action  of  the 
lamp.      This  is  onlv  one  of  the  many  improvements  which   have 


Fig.   1 

.Alternating  Ccrrent 

Constant- Potential 

Knclosed  Arc  I^amp. 


Fig.    2  Fi...    ;, 

Showinc,  Oiter  Gi.obe  Showing  i,a.mi' CAr-h  ui-i  n  i or 

READy  for  Trimming.  Adjustment. 

been  made  to  the  ordinary  arc  lamp,  and  th6  successes  which  it 
may  be  expected  to  attain  in  the  future  is  attested  by  the  fact 
that  the  Ottawa  Electric  Company  installed  last  year  600  lamps 
of  this  pattern  ;  and  in  the  city  of  London,  Ont.,  350  are  now  in 
operation.  This  firm  manufacture  twelve  varieties  of  arc  lamps, 
including  alternating  current,  constant  potential,  enclosed  arc 
lamps  as  well  asj  direct  current,  epn^t^"!  polenUal,  enclpsed  arc 
lamps, 


THE  HARDILL  COMPOUND  ENGINE. 

The  town  oi'  Mitclifll,  Ontario,  presents  an  example  of  Cana- 
dian enterprise  in  the  possession  of  a  company  who  are  meeting 
with  success  in  the  manufacture  of  a  compound  steam  engine  in- 
vented and  perfected  by  purely  Canadian  genius. 

Mr.  Joseph  Hardill  succeeded  in  January,  i8gq,  in  obtaining  the 
Canadian  and  Unitetl  Stales  patents  on  a  new  design  of  C)'linders 
and  valves  for  a  compound  engine  which  had  occupied  his  atten- 
tion for  a  number  of  years.  Considerable  interest  was  hereby 
manifested  among  experts,  who  recognized  in  this  design  the 
possibililes  of  an  inexpensive,  yet  complete  and  serviceable  engine 
presenting  promise  of  increased  economy,  besides  other  features 
heretofore  unobtainable,  at  a  price  which  would  be  within  the 
reach  of  all  steam  users,  and  at  the  same  time  be  so  free  from  all 
complicated  parts  and  gears  that  it  could  be  operated  by  anyone 
capable  of  handling  an  ordinary  slide  valve  engine. 

.^n  engine  was  accordingly  built  and  sent  to  McGill  University, 
where  it  was  subjected  lo  .an  unusually  thorough  and  practical 
test,  and  although  the  engine  was  the  first  of  its  kind,  the  results, 
we  understand,  were  gratifying  beyond  the  fondest  expectations 
ol  its  builders,  who  were  congratulated  on  their  possession  of  a 
most  valuable  invention. 

.\  company  was  then  formed  and  incorporated  under  the  name 
of  the  Hardill  Compound  Engine  Company,  of  Mitchell,  Onl., 
Limited,  who  immediately  made  preparations  for  placing  the 
engine  on  the  market,  and  have  been  working  quietly  for  a  little 
more  than  two  years,  perfecting  designs  and  building  patterns, 
so  that  to-day,  as  all  who  attended  this  year's  Exhibition  at  Tor- 
onto  will  agree,    Ihey   have  succeeded    in    producing  an    engine 


The  Hardill  Compoind  Engine. 

which  for  performance  and  appearance  is"of  exceptional  merit. 

In  the  meantime  a  numb(.'r  of  engines  had  been  sold,  and  may 
be  found  doing  almost  every  conceivable  kind  of  work,  and  giv- 
ing such  general  satisfaction  that  the  success  of  this  engine  seems 
assured.  The  company  are  now  prepared  lo  supply  this  engine 
in  all  sizes,  from  15  h.  p.  to  100  h.  p.,  with  the  assurance  that 
every  engine  will  fulfill  the  claims  made  for  it. 

.■\  company  has  recently  been  organized  in  Buffalo  who  are 
building  the  same  engine  and  meeting  with  the  same  degree  of 
success.  One  of  their  engines  was  tested  at  Cornell  University, 
and  its  performance  was  such  as  to  call  for  the  most  flattering 
commendations.  It  is  hardly  necessary  to  state  that  these  iwo 
universities  are  equipped  with  special  facilities  for  making  such 
tests  in  a  most  thorough  and  vigorous  manner,  and  that  their  re- 
ports are  comprehensive  and  absolutely  impartial. 

The  Hardill  compound,  of  which  an  illustration  is  shown, 
is  a  compact,  self-contained,  medium  speed  engine  of  the 
tandem  compound  type.  It  may  be  operated  as  a  double- 
aciing  or  single-acting  compound  as  may  be  required.  The 
peculiar  feature  is  the  two-valve  chests,  one  on  each  side  of  the 
cylinders.  These  chests  form  the  bulkhead  and  are  cast  in 
the  same  piece  with  the  cylinders,  giving  great  rigidity  lo  the 
structure.  Each  valve  is  complete  in  itself  and  independent  of 
the  other,  being  operated  by  separate  eccentrics  so  thai  either 
may  be  shut  off  at  discretion  without  impairing  the  operation 
of  the  engine,  in  cases  where  half  or  less  than  half  the  usual 
power  is  required.  The  valves  are  extremely  simple  and  com- 
pact, and  themselves  form  the  means  of  conveying  steam  from 
the  high  pressure  cylinder  lo  the  low  pressure  cylinder  with- 
out the  aid  of  a  receiver  or  any  other  connections.  This  is  in 
itself  a  strong  recommendation,  in  addition  to  the  fact  that  the 
steam  from  the  high-pressure  cylinder,  before  being  admitted 
to  the  low-pressure  cylinder,  must  pass  through  the  valve  which 
is  ;i'-  all  times  surrounded  b}-  live  steam,  thus  prevenling  con- 
densation    and  insuring   the  desired   result  of  greater   economy. 

The  makers  are  desirous  of  having  the  public  become  ac- 
(juainted  with  this  new  engine,  and  will  gladlj'  correspond 
with    all    who    are    interested     in     a    reliable    an^     PfPOPmifill 

engine  a!  a  reasonable  gpsft, 
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OILING  CRANK  PINS,  WRIST  PINS  AND  GUIDES 
OF  STEAM  ENGINES. 
Rv  \V.    H.   Wakkman. 

The  plan  of  oiling  a  bcarinjj  that  is  in  motion  (like  the  crank 
pin  of  an  engine)  from  a  stationary  oil  cup,  is  now  so  commonly 
practised  that  it  attracts  little  or  no  attention  among  engineers 
in  large  cities.  But  this  was  not  always  so  ;  even  now  there 
are  hundreds  of  engines  running  without  this  great  improvement, 
and  there  are  still  a  few  engineers  who  do  not  appreciate  the 
value  of  such  a  device.  The  word  "  few  "  here  means  several 
thousands,  for  it  is  used  in  a  comparative  sense  onlv  ;  the  tctal 
number  of  engineers   in   this  country   is  very  large. 

From  the  time  that  I  first  opened  the  throttle  valve  of  an  en- 
gine until  the  present  day,  it  has  been  mj'  ambition  to  keep 
my  engine  running  at  full  speed  for  the  required  number  of 
hours,  whatever  that  might  be,  from  the  mill  that  runs  but  five 
hours  without  a  stop  to  a  run  of  132  hours  without  closing  the 
throttle  valve.  During  the  first  six  years  of  this  time  I  did  not 
have  an\-  way  of  oiling  my  crank  pin  while  in  motion,  except  a 
cup  that  revolved  with  the  crank.  I  am  free  to  admit  that  the 
care  necessary  to  keep  that  pin  from  heating  was  greater 
than  that  caused  by  all  the  other  bearings  combined,  for  I 
could  fix  them  while  running,  but  any  .nistake  in  setting  that 
crank  pin  oiler  was  sure  to  bring  the  whole  mill  to  a  standstill 
before  the  appointed  time. 

The  oiler  consisted  of  a  common  brass  cup  screwed  into  the 
strap  on  the  connecting  rod,  with  a  tube  in  the  center  through 
which  a  piece  of  lamp  wicking  was  drawn.  When  this  was 
new  ii  would  feed  too  fast  ;  when  it  had  been  used  a  few 
weeks  it  fed  just  right,  and  after  that  it  fed  too  slowly,  pro- 
vided it  was  not  taken  care  of,  so  that  the  adjustment  consisted 
in  manipulating  this  piece  of  wicking  every  morning  and  noon  so 
as  to  overcome  its  exasperating  tendency  to  feed  too  much  or 
too  little  ;  but  the  rule  followed  was  made  up  from  day  to  day, 
so  that  it  is  impossible  to  repeat  it  here. 

On  the  second  engine  that  1  engaged  to  run,  a  verv  similar 
device  was  used  for  the  crank  pin.  I  soon  discovered  tha, 
this  shop  contained  machinery  that  could  not  be  stopped  aj 
pleasure  without  damaging  the  stock  used,  hence  the  crank  pin 
became  more  important  than  ever  in  my  estimation.  I  decided 
that  a  "  wiper  "  was  necessary,  but  wipers  were  expensive  aj 
that  time,  and  as  I  was  anxious  to  make  as  good  a  record  as 
possible  in  the  cost  of  running  the  plant,  I  had  one  made.  .A 
neighboring  blacksmith  forged  out  a  piece  of  iron  and  punched 
a  large  hole  in  it,  so  that  by  taking  one  of  the  capscrews  out  of 
the  main  bearing,  putting   it  through    this  hole     and    returning 
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capscrew  to  its  place,  I  had  a  standard  that  answered  the  same 
purpose  as  that  shown  in  Fig.  i.  A  piece  of  sheet  brass  was" 
fitted  into  the  cup  on  the  strap,  a  sightfeed  oiler  put  on  the 
standard,  and  other  details  attended  to  that  made  it  possible  to 
run  that  engine  as  many  hours  as  required  without  shutting 
down  to  oil  the  crank  pin.  I  am  not  advocating  the  idea  of 
making  such  devices  to  the  exclusion  of  those  put  on  the  market 
by  reliable  parties,  for  the  ones  sold  in  competition  with  others  in 
the  open  market  are  nearly  always  better  than  any  "home- 
made "  device.  .As'  a  rule  they  are  cheaper,  too,  all  things 
considered.  I  am  not  in  sympathj-  with  the  man  who  uses 
$6.00  worth  of  time  and  Si. 50  worth  of  stock  in  making  an 
article  he  could  buy  for  S5.00,    and  then    boasts   of  his  business 


sagacity.  1  do  claim,  however,  that  where  an  engineer  can  not 
induce  his  employer  to  purchase  some  needed  appliance,  he  is 
justified  in  making  it,    provided  it  is  not  patented. 

The  wiper  shown  in  Fig.  i  has  a  piece  of  flat  lamp  wick 
stretched  in  a  horizontal  position  underneath  the  sight-feed  oil- 
er ;  as  the  oil  is  dropped  on  this  it  filters  through  and  is  \\iped 
off  from  the  under  side  by  the  moving  cup.  Fig.  2  is  all 
nietal,  the  oil  falling  through  a  slot  and  hanging  underneath 
until  the  wiper  comes  around  and  takes  it  off.  This  illust- 
tration  shows  the  same  device  in  use  on  the  eccentric 
engine.  While  this  is  not  absolutely  necessary  on  a  slow-speed 
engine,  it  is  a  very  good  thing  to  have  in  use. 


Fig.  3  shows  a  wrist  pin  oiled  in  the  same  way,  also  a  cup 
that  feeds  oil  to  the  lower  guide.  The  dotted  lines  show 
how  the  oil  rises  to  both  edges  of  this  circular  guide,  thus 
insuring  lubrication  for  the  highest  parts  of  it,  after  which  the 
oil  is  sure  to  work  downward  to  the  lower  part  without  further 
attention.  Fig.  4  illustrates  another  device  for  oiling  a  crank  pin 
while  in  motion.  The  principle  on  which  it  operates  is  the  use 
of  centrifugal  force.  The  sighl-feed  oiler  drops  oil  into  the 
hollow  ball  beneath  it,  out  of  which  it  flows  to  the  right  and 
drops  into  the  hollow  ball  which  revolves  opposite  the  center  of 
the  crank  shaft.  So  long  as  it  remains  at  the  center  there  is 
no  tendency  to  go  in  either  direction,  but  when  the  crank  is 
down  the  oil  moves  away  from  the  center,  and  once  started 
on  its  journey  it  quickly  travels  toward  the  crank  pin  without 
regard  to  the  position  of  the  crank.  It  is  quite  a  job  to  apply 
this  form  of  oiler  to  an  engine  in  a  mill,  as  two  holes  must  be 
bored  in  the  crank  pin,  but  it  is  very  salisfaclory  in  practice, 
because  it  throws  the  oil  less  than  any  other  device.  The 
same  principle  is  utilized  on  some  center-crank  engines,  where 
oil  is  taken  from  oilers  on  the  shaft  bearings,  and  used  in  the 
same  way. 

Having  described  these  oilers,  I  wish  to  call  attention  to  their 
great  value  to  steam  users,  not  only  on  account  of  preventing 
lost  time  in  shutting  down  during  working  hour.s,  but  because 
they  deliver  oil  to  the  rubbing  surfaces  in  small  quantities  and 
at  regular  intervals.  It  is  quite  possible  for  these  surfaces 
to  wear  much  more  than  is  necessary  without  heating  or  giving 
any  outward  indication  except  that  the  keys  need  frequent  ad- 
justment and  the  boxes  are  worn  out  sooner  than  they  ought 
to  be.  Some  mill  owners  regard  such  devices  as  luxuries,  there- 
fore tbey  can  be  dispensed  with  ;  but  this  idea  is  not  wholly 
correct,  for  while  a  mill  can  be  run  without  them  it  does 
not  pay  to  do  it.  It  seems  rather  inconsistent  to 
find  a  mill  in  a  city,  near  machine  shops  and  other 
places  where  repairs  are  made,  fully  equipped  with  oilers 
that  prevent  friction  and  wear,  and  then  to  find  another  mill 
located  several  miles  from  the  nearest  machine  shop  (which  may 
be  a  primitive  affair  at  best)  fitted  with  oilers  that  do  not  pre- 
vent the  bearings  from  becoming  warm  every  day.  In  such 
places  repairs  are  always  e.xpensive,  since  it  takes  so  long  for 
one  or  more  machinists  to  reach  the  place. 

The  only  objection  to  wipers  on  the  crank  pin  and  wrist  pin 
of  an  engine  is  that  they  call  for  oil  cups,  or  rather  oil-catch- 
ers, that  are  open  on  the  lop,  and  when  located  in  a  dusty  mill 
there  is  a  chance  for  some  of  the  flying  dust  to  get  into  the  open 
cups  and  clog  them,  or  work  down  into  the  bearings  and 
damage  them.     This    objection    may    easily  be  overcome,   how- 
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ever.  A  small  piece  of  waste  put  loosely  into  each  one  will 
allow  the  oil  to  filter  through  it,  but  will  calch  the  particles  of 
dust.  It  is  necessary  to  renew  these  pieces  of  waste  frequently 
in  order  to  prevent  them  from  becoming  hard  enough  to  stop 
the  oil  from  filtering  through  fast  enough  to  keep  the  bearintcs 
well  lubricated.  This  is  but  a  small  job,  and  need  not  be  done 
more  than  twice  each  week. — The  Wood  Worker. 


CANADIAN  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 


took  place  on  the 
The  Metric  System 
J.  Gill,  B.A.,  of  the 


HAMILTON    NO.     2. 

The  first  open  meeting  of  Hamilton  No. 
evening  of  Octobei  loth,  when  a  paper  on 
of  Weigfhts  and  Measures  "  was  read  b}-  M 
Collegiate  Institute,  Hamilton.  The  paper  was  very  interesting, 
and  the  Association  is  to  be  commended  on  being  the  first  to  take 
up  this  subject. 

TORONTO    NO.     I. 

Editor  Ei,ECTRiLAi,  .News: 

Dear  Sir, — .\t  a  meeting  of  the  above  Association  held  on 
Wednesday,  September  15th,  I  was  appointed  correspondent  to 
the  Mechanical  Press.  We  had  a  fairly  good  rheeting  ;  several 
questions  being  up  for  discussion,  one  regarding  the  respective 
merits  of  the  Wheelock,  Corliss  and  Brown  engines.  Each  en- 
gine had  its  supporters,  and  from  the  points  brought  out  it  would 
be  difficult  to  say  which  engine  is  the   best. 

At  a  meeting  on  October  2nd  the  Educational  Committee  re- 
ported that  it  was  the  intention  to  hold  a  series  of  open  meetings 
on  the  third  Wednesday  of  each  month  during  the  winter.  The 
first  will  be  held  on  October  i6th,  \^•hen  a  paper  will  be  given  by 
Bro.  W.  Bourne,  superintendent  of  the  Toronto  Electric  Light 
Company,  on  "  Care  and  Management  of  Dynamosand  Motors." 
A  cordial  invitation  is  extended  to  all  who  are  interested  in  elec- 
trical engineering.  Trusting  that  you  will  find  space  for  this  in 
your  valuable  paper,  I  am, 

Vours  trul\', 

H.  E.  Terry, 

Corresponding  Secretary. 
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Branch  office  of  the  Canahian  Electrical  Nkws, 
Imperial  Building, 

Montreal,  October  5th,   1901. 

-Although  business  has  been  rather  quiet  electrically  during 
the  hot  summer  months,  when  there  was  a  considerable  exodus 
from  Montreal,  it  has  now  resumed  its  svay,  and  the  outlook 
for  the  fall  is  very  fair. 

There  seems  to  be  little  doubt  but  thai  the  St.  Lawrence 
Power  Company,  who  tendered  for  the  civic  arc  lighting  in 
Montreal,  (but  lost  it  through  no  fault  of  their  own),  mean  to  do 
business  in  this  city  any  way.  The  names  they  mention  in  their 
directorate  ought  to  get  them  right  of  way  via  C.  P.  R.  track 
land  to  Montreal,  with  the  fair  chance  of  doing  some  business  at 
small  villages  along  the  route.  Apart  from  arc  lighting  there  is 
still  a  good  field  for  them  for  motor  and  residential  incandes- 
cent power. 

Both  the  American  and  International  Schools  of  Correspond- 
ence, each  of  which  conduct  electrical  courses,  have  opened 
local  ofiices  in  the  vicinity  of  the  corner  of  Windsor  and  .St. 
Catherine  streets. 

The  new  distributing  station  for  the  Royal  Electric  Company 
is  now  pretty  well  built,  and  when  completed  will  give  them 
more  scope  to  handle  additional  load.  We  understand  the  lay- 
out of  this  is  in  the  hands  of  Mr.  Marchand,  formerly  expert 
with  the  Westinghouse  Company,  but  now  employed  by  the 
Chambly-Royal  combination. 

It  would  be  interesting  to  know,  in  the  face  of  the  elaborate 
systems  for  handling  accounts  described  at  one  of  the  late 
C.  E.  A.  conventions,  why  the  Montreal  Gas  Company  is  able  to 
handle  a  greater  number  of  accounts  than  the  Electric  Com- 
pany, and  with  less  staff? 

The  Bell  Telephone  Company  deserve  great  credit  for  one  of 
the  finest  telephonic  equipments  ever  produced  and  installed. 
We  refer  to  the  system  they  have  lately  put  up  in  the  Royal 
travelling  train. 

Some    of   the     illumination    devices    for    the   royal    visit     were 


certainly  worth  comment.  Referring  to  those  on  Windsor  Hotel, 
which  designs,  we  read  in  the  lay  press,  were  imported  from 
England  :  Since  when  was  it  necessary  to  import  from  England 
the  "  stars  and  stripes,"  and  why  use  it  at  all  ?  It  may  be  a 
desire  to  please  ."American  guests,  but  if  so  it  was  a  very  poor 
compliment,  to  say  the  least,  to  the  city's  Royal  guest.  There 
was  no  harm  in  Americans  so  honoring  our  prince,  but  Britishers 
surely  can  honor  him  by  other  means  than  by  display  of  a 
foreign  flag,  even  admitting  the  fact  that  it  was  a  nice  com- 
bination of  colored  electric  bulbs.  Another  anomaly  was  the 
(so-called)  Irish  flag,  consisting  of  the  I'nion  Jack  in  the  left 
upper  corner,  green  ground  with  yellow  harp.  Prettily  lamped, 
we  admit,  but  such  incorrectness  and  lack  of  taste  ought  to 
cause  our  future  king  to  smile  if  nothing  more.  This  design 
surely  was  not  "  imported." 

The  Grand  Trunk  Railway  depot  was  a  neat  bit  of  work,  the 
illumination  installation  being  done  by  the  Royal  Electric  Com- 
pany. This  company  installed  thousands  and  thousands  of 
incandescent  lamps  on  many  public  buildings,  principally  "  strip 
work,"  picking  out  the  architectural  beauties  of  the  different 
buildings  with  good  effect.  Clear  lamps  were  almost  invariably 
used.  Among  the  monograms,  shields  and  like  devices  shewn, 
the  Montreal  Electric  Company  had  some  handsome  com- 
binations ;  the  backgrounds  being  all  neatly  painted  or  gilded  in 
"  proper"  colors  and  picked  out  with  colored  lamps  to  match. 
Columns  might  be  written  on  the  illumination  question,  but 
suffice  it  to  say  that  every  electric  contractor  and  power  supply 
company  in  Montreal  was  rushed.  On  the  average  good  taste 
was  displayed  by  the  contractors  with  their  designs,  and  it  is 
safe  to  say  the  two  evenings  will  be  referred  to  bv  electricians 
here  in  days  to  come  when  the  Duke  is  safely  back  in  his  own 
home. 

.According  to  the  lay  press,  Tesla  is  again  "promising  things." 
Is  it  not  nearly  time  for  some  one  to  sue  that  gentleman  for 
"  breach  of  promise"  ! 

The  Canadian  Pacific  Railway  was  patriotic  enough  to  manu- 
facture the  cars  for  the  Royal  train  in  Canada  ;  yet  gave  the  illu- 
iTiination  of  their  building  for  the  Royal  visit  to  an  .American  (Bos- 
ton) firin.  "  Shades  ot  .Sii  John  —  what  is  patriotism?" — evidently 
dollars  and  cents. 

.Another  municipality  wants  to  try  it.  .As  Westmount  (Montreal) 
got  no  answers  to  their  request  for  tenders  for  municipal  arc  light- 
ing, owing  to  the  fact  that  the  companies  were  then  busy  flving 
for  bigger  game,  they  now  think  they  would  like  to  emulate 
some  Ontario  towns  by  having  their  own  plant.  The  success  of 
such  in  the  face  of  statistics  is  exceedingly  doubtful,  but  as  the 
suburb  in  question  is  apparently  honestly  governed,  it  i-,  just  pos- 
sible they  might  succeed. 

Here  is  an  instance  of  charges  for  current  during  the  visit  of  His 
Royal  Highness  the  Duke  of  York.  Minimum  charge  would  be  $^0 
for  TOO  lamps  for  the  two  evening's  display.  Let  us  compare  this 
with  meter  ordinary  rates  :  Say  4  hours  per  night  =  400  lighting 
hours  per  night,  or  800  lighting  hours  per  two  nights  ■;  j(  cent  per 
lamp  hour  =  $6.00  less  33 ',3%  discount  =  $4.00  net.  Rather  a 
difference!  N'ow,  multiplying  the  regular  rate  by  12)2  times,  is 
good  figures,  and  at  such  prices  patriotism  comes  high.  .Although 
the  public  were  prepared  to  pay  higher  than  usual,  there  were 
many  who  deemed  this  extortion,  and  who  promise  to  remember 
the  fact  when  the  proper  time  comes. 

-A  Xew  York  newspaper  correspondent  writes  his  paper  to  the 
effect  that  Quebec  had  the  site,  but  Montreal  had  the  monev, 
hence  the  illuminations  were  grander.  So  say  all  of  us  who  have 
seen  both,  and  it 'is  exceedingly  doubtful  if  any  other  citv  will 
have  40,000  additional  lights  gomg  for  His  Royal  Highness. 

The  public  who  use  incandescent  light  in  their  homes  are  begin- 
ning to  wonder  whether  they  may  not  pay  dearly  for  the  late  civic 
arrangement  with  the  Royal  Company  of  $60.00  per  arc.  It 
seems  the  fact  of  putting  a  maximum  rate  for  private  incandes- 
cent, which  appeared  in  old  arrangement,  has  been  overlooked  in 
the  new,  and_the  Royal's  incandescent  rate  at  present  is  J^'  cent 
per  lamp  hour  on  50  volt  basis,  less  33,'/3%  cash  discount  for 
prompt  payment.  The  Lachine  Company  are  on  the  same  basi.s 
except  that  their  discount  is  40%.     The  old  rate  was  3^c.  net. 

Mr.  Walbank,  the  able  and  energetic  managing-director  for  the 
Lachine  Rapids  Company,  is  to  be  congratulated  on  again  secur- 
ing the  arc  lighting  contract  for  the  municipality  of  Westmount. 
The  figure  named  is  $90.00  per  arc  per  annum.  This  is  slightlv 
better  than  the  former  price  to  the  municipality,  which  was  $100. 
Mr.  Tabener,  one  of  the  most  esteemed  contract  canvas.sers 
formerly  with  the  Ro\'al  Electric  Company,  has  severed  his  con- 
nection with  that  company,  and  accepted  a  like  position  with  the 
Lachine  Company.  His  friends  will  wish  him  success  in  his  new 
position. 

The  Standard  Light  &  Power  Company,  whiih  is  is  to  a  certain 
extent  affiliated  with  the  Lachine  Company,  has  just  declared  a 
dividend  at  the  rate  of  8  per  cent,  per  annum.  This  Company  is 
managed  by  Mr.  Chas  Morton,  and  appears  to  move  in  the  even 
tenor  of  its  way,  doing  a  snug  and  profitable  little  business  and 
keeping  free  from  fracas  with  civic  officials  and  costumers.  They 
purchase  their  "juice  "  wholesale,  as  it  were,  from  Lachine  Com- 
pany and  transform  it  by  motors  and  dynamos  from  A.  C.  to  D. 
C,  serving  principally  motors  ;  although  they  do  considerable 
lighting  also.     A  steam  reserve  plant  is  kept  as  a  stand  bye. 

The  Imperial  Electrical  Company  in  the  north-eastern  part  of 
the  city,  have  transferred  their  allegiance  (or  are  about  to  do  so) 
to  the  Royal  Electric  Company.  This  company  do  considerable 
lighting  business  in  that  portion  of  the  city,  and  have  a  numerous 
clientele  of  retail  stores  on  St.  Lawrence  Main  street. 
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MR.  JOHN  HORN. 

It  is  with  peculiar  satisfaction  that  we  reproduce 
herewith  the  portrait  of  Mr.  John  Horn,  a  well-known 
telegrapher  of  the  early  days.  Mr.  Horn  was  the  editor 
of  the  first  Canadian  electrical  journal.  It  was  pub- 
lished in  Montreal  by  Hart  Bros.  &  Company,  in  the 
year  I884,  and  bore  the  same  title  as  this  journal,  the 
publication  of  which  was  commenced  some  years  after 
the  pioneer  electrical  journal    had  ceased  publication. 

Born  in  Montreal  in  1837,  Mr.  Horn  at  sixteen  j'ears 
of  age  found  employment  with  the  Montreal  Telegraph 
Company,  and  in  1857  removed  to  New  York,  where 
he  became  identified  with  the  American  Telegraph 
Company.  Afterwards  he  entered  the  service  of  the  Wes- 
tern Union  Telegraph  Company  and  for  a  time  was  man- 
ager of  the  stock  exchange  business  of  that  company. 
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-Mk.  John    Horn. 

Returning  to  Canada  he  engaged  in  the  Canadian 
Military  Telegraph  Service  in  the  North-West.  In  late 
years  Mr.  Horn  has  been  a  resident  of  Montreal.  He 
is  the  possessor  of  a  fine  collection  of  early  American 
and  Canadian  history  of  the  telegraph  and  of  many 
relics  relating  to  the  early  days  of  the  discovery.  Mr. 
Horn  still  takes  an  active  interest  in  everything  pertain- 
ing to  the  application  of  electricity  and  was  a  prominent 
figure  at  the  recent  convention  in  Montreal  of  the 
Old-Time  Telegraphers'  Association. 


ELECTRICAL   DEVELOPMENT  IN 
TORONTO. 

The  rapid  growth  of  business  in  the  supply  of  current 
for  both  light  and  power  has  compelled  the  Toronto 
Electric  Light  Company  to  install  another  new  engine 
of  1,500  horse  power,  built  by  the  Poison  Company  of 
Toronto.  This  engine,  vvhicn  is  of  the  vertical  type, 
has  unusually  heavy  parts  and  is  most  substantially 
built  throughout.  The  fly-wheel  weighs  40  tons,  the 
total  weight  of  the  engine  being  in  the  neighborhood  of 
200  tons.  The  cylinders  are  56  inches  in  diameter. 
The  bearings  throughout  are  water-jacketted,  thus  in- 
suring coolness  in  operation.  This  new  engine  is  called 
the  "Duke  of  York "  and  was  put  in  operation  on 
Thursday  last  on  the  occasion  of  the  Duke's  visit  to 
Toronto. 

The  Toronto  Electric  Light  Company  have  now  a 
total  engine  capacity  of  7,000  horse  power,  and  owing 
to  the  rapid  growth  of  their  business  will  be  compelled 
to  install  additional  engines  at  an  early  date.  About 
two-thirds  of  the  engine  capacity  is  in  constant  opera- 
tion, one-third  being  always  kept  in  reserve.  On  the 
occasion,  however,  of  the  Royal  visit  more  than  the 
total  capacity  was  required  XQ  3upplv  current  for  street 

iUuminatiPii. 


THE  USE  OF  FRICTION  CLUTCHES. 

The  Dodjji'  Mamifacturinsf  Company,  Toronto,  have  dr.iwn 
our  attention  to  a  paper  on  friction  clutches  read  before  the 
New  England  Manufacturers'  Association  by  IVIr.  R.  Hill, of  which 
the  following  is  an  abstract  : 

To  construct  a  good  efficient  friction  clutcli  of  any  class 
requires  a  great  deal  of  patience  of  the  cut  and  try  order  until 
the  parts  are  so  constructed  and  balanced  that  the  clutch  will 
back  up  the  principle  involved  and  when  put  on  the  market  it 
will  not  be  a  source  of  annoyance  on  account  of  the  weakness  of 
some  apparently  unimportant  part.  I  w'ould  advise  that  when 
you  get  your  clutch,  be  sure  it  is  fitted  by  a  careful  and  exact 
machinist  who  is  well  acquainted  with  the  clutch  in  hand. 
Provide  solid,  substantial  foundations,  and  in  the  case  of  large 
friction  cut-off  clutches  use  a  connecting  bed  plate  for  the 
bearings  on  each  side  of  it,  and  when  it  is  erected,  be  sure  the 
shafts  are  in  perfect  alignment  and  that   they  will  be  held  there. 

The  growth  of  the  friction  clutch  industr)'  has,  like  many 
other  good  things,  been  phenomenal.  It  is  my  firm  belief  that 
there  has  been  manufactured  and  put  upon  the  market  a 
larger  value  and  greater  number  of  friction  ckuches  in  a 
single  day  in  the  year  igoo  than  was  produced  in  the  whole 
year  of  1875.  The  general  introduction  and  use  of  electricity 
has  been  largely  responsible  for  the  increased  demand  for 
first-class  friction  clutches.  The  high  speeds  at  which  they 
are  invariably  run  in  electrical  generating  plants,  and  the 
extremely  severe  duty  required  of  them  for  this  class  of  work, 
has  brought  out  the  best  efforts  of  our  mechanics  in  produc- 
ing satisfactory  running  clutches.  It  has  been  one  of  the  best 
advertising  mediums  of  the  friction  clutch  business,  and  has, 
in  many  instances,  shown  to  enquiring  minds  the  advantage  of 
the  adoption  of  friction  clutches  in  other  channels  of  work. 

It  is  an  accepted  fact  that  no  first-class  builder  o'[  machine 
tools,  or  of  any  other  machines  that  need  to  be  stopped  and 
started  frequently,  does  not  find  it  to  his  advantage,  as  well 
as  to  his  customer's,  to  use  friction  clutches  to  operate  the 
said  tools  or  machinery.  Compare  the  ordinary  engine  lathe, 
built  on  modern  lines,  having  a  good  friction  clutch  pulley 
countershaft,  with  that  old  annoying  arrangement  having  a 
jaw-clutch  pulley  countershaft.  The  slara-bang  noise  of  one 
of  these  pests  when  in  use  in  a  shop  is  enough  to  put  the 
men's  nerves  on  edge,  to  say  nothing  of  the  hard  labor  and 
skill  necessar\"  to  operate  it  and  the  liability  of  spoiling  the 
work  in  hanil. 

Go  a  step  further  and  compare  the  modern  friction  clutch 
pulley  countershaft  with  the  old  tight  and  loose  pulley  aftair 
with  its  shifting,  sluggish,  squealing  belt,  which  is  continually 
wearing  out  and  breaking  down.  Note  the  ease  with  which 
the  operator  controls  the  machine  having  the  friction  clutch 
device.  He  can  do  more  work,  better  work,  with  less  exer- 
tion and  less  wear  and  tear  on  the  machine  and  bells.  Yet  it 
is  not  such  a  long  time  since  the  manufacturer,  and  even  the 
operator,  thought  the  old  jaw-clutch  or  tight  and  loose  pulley 
device  on  a  lathe  was  pretty  good.  The  fact  is,  they  did  not 
know  oi  anything  better.  It  is  human  nature  to  judge  by 
comparisons,  and  the  enlightenment  in  the  use  of  friction 
clutch  devices,  their  advantages  on  a  lathe  counter  or  any 
other  machine,  is  the  reason  of  the  ever-increasing  demand  for 
the  many  thousands  of  friction  clutches  manufactured  annually 
and  the  enormous  increase  in  the  number  of  willing  buyers. 


SPARKS. 

The  village  council  of  Hinlonburg  is  considering  municipal 
ownership  of  electric  lighting.  It  is  estimated  that,  with  the 
boiler  and  other  appliances  which  may  be  utilized,  a  plant  could 
be  installed  for  $4,000. 

The  Canadian  Niagara  Power  Company  have  taken  tenders 
for  placing  cofferdam  in  the  Niagara  river  and  for  laying  an 
underground  conduit  to  the  extent  of  36  ducts  for  one  mile.  The 
work  is  in  charge  of  Mr.  Cecil  B.  Smith,  Ma.  E. 

John  Blackburn,  an  electrician,  died   in  the  General  Hospital 

in     Toronto    last   month,    from    injuries  received   in   a  fall  from 

a   telegraph    pole   in    Wheeling,    West    Virginia.     The  fall    was 
caused  by  his  arm  coming  in  contact  with  a  live  wire. 


M.  N.  Patrick,  Industrial  A(;ent  Seaboard  Air  I.iiie  Railway  at  Pineblulf. 
N.C.,  the  well  known  winter  health  resort,  offers  building  and  power  free 
to  parties  wishing  to  start  manufacturing  in  a  small   way  with  vi?w  pf  flC 

larging.    No  dowbt  tn^ny  wilt  swept  this  generous  offer, 
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NEW  DISTRIBUTING  STATION.  one  shaft  and  grovemed  by  Lombard  water  wheel  gov- 
The  new  station  ot  the  Ottawa  Electric  Company,  ernors.  The  wheels  were  manutactured  by  the  Stilwell- 
which  has  been  under  construction  since  shortly  after  Bierce  &  Smith -Vaile  Company,  of  Dayton,  Ohio, 
the  great  fire  of  April  26th,  1900,  was  opened  on  For  the  accommodation  of  the  patrons  ot  the  com- 
Thursday,  24th  ultimo.  The  water  was  let  into  the  pany  who  already  have  D.  C.  motors,  a  rotary  trans- 
flumes  at  9.30  in  the  morning,  and  at  9.54  one  set  of  former  and  storage  battery  supply  D.  C.  power 
wheels  and    the    first    generator    were    started.      The  The  arc  light  plant  consists  of  six  Western    Electric 


DisTRiBUTiNi;  St.\tion  Ottawa  Electric  Company — View  of  Dynamo  Room  From  West  End. 


station  is  almost  complete,  there  remaining  only  the 
switchboards  and  cables  to  install.  The  experiment 
was  exceedingly  satisfactory  to  all  parties  concerned, 
the  concrete  walls  proving  to  hold  water  exceedingly 
well,  there  being  practically  no  leakage  anywhere. 
The  whole  work  is  ot  the  most  satisfactory  character. 
Nothing  enters  into  the  construction  of  the  flumes  and 
buildings  but  iron,  steel,  stone,  brick  and  concrete. 
They  are  absolutely  fireproof,  even  the  window  frames 
and  sashes  being  of  metal. 

The  equipment  consists  ot  three  700  K-W. ,  2200 
volts,  two-phase  generators,  manufactured  by  the  West- 
inghouse  Company,  and  adapted  to  run  at  180  r.  p.  m., 
giving  7,200  alternations  per  minute.  These  are 
directly  connected  each  to  three  39"  wheels   attached  to 


Company  150  light  generators  direct  connected  in  pairs 
to  three  250  h.  p.  Westinghouse  induction  motors. 
These  supply  current  to  Adams-Bagnall  series  D.  C. 
enclosed  arc  lamps.  There  are  two  exciters  direct 
connected,  each  capable  of  exciting  all  the  generators 
in  the  station.  These  run  at  475  r.  p.  m,  and  each  is 
driven  by  a  pair  of  15-inch  wheels.  Provision  has  been 
made  for  the  possible  clogging  of  these  wheels  with 
frazil,  by  attaching  driving  pulleys  to  the  shafts  of  the 
main  wheels,  to  which  the  exciters  may  be  belted  while 
disconnected  from  the  water  wheels. 

The  switchboards  will  be  very  complete  and  modern 
in  character,  special  attention  having  been  given  to 
this  part  of  the  work  so  as  to  ensure  easy  operation  of 
the  station,      AH    connections    will    be    made    through 
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lead  covered  cables  laid  in  troughs  in  the  floor.  A  air  blast,  which  has  been  saturated  with  steam  at 
travelling  crane  of  20  tons  capacity  will  make  the  85°  C.  (185°  F.),  and  superheated  before  coming  into 
handling  of  machinery  in  this  station  an  easy  matter.  contact  with  the  fuel.  Unlike  what  is  done  in 
Space  has  been  provided  for  an  additional  unit  of  other  producers,  the  quantity  of  steam  introduced 
700  K.VV.  in  water  wheels  and  generator  whenever  it  into  the  blast  is  relatively  large,  and  amouts  to 
may  be  desired  to  install  it.  'j    tons  for    every    ton    of   fuePgasified.    ,^This    large 

This  building  will  be  the  main  or  distributing  station      quantity  of  steam  keeps  down  the  working  temperature 
of  the  company.      The  other  two  stations    which    were      of  the  producer  within  such   limits  as   to  prevent  the 

formation  of  clinkers  or  the  de- 
struction of  the  ammonia,  yet 
permits  the  fuel  to  be  so  thor- 
oughly burned  that  good  ashes 
are  obtained.  Half  a  ton  of 
steam  is  decomposed  in  the  pro- 
ducer for  every  ton  of  fuel  burn- 
ed, yielding  thereby  free  hydrogen 
to  the  extent  of  29  per  cent,  by 
volume  in  the  final  gas.  The  hot 
gas  and  undecomposed  steam 
leaving  the  producer  pass  first 
through  a  tubular  regenerator  in 
the  opposite  direction  to  the  in- 
coming blast.  An  exchange  of 
heat  takes  place,  and  the  blast 
is  still  further^  heated  by  passing 
down  the  annular  space  between 
the  two  shells  of  the  producer 
on  its  way  to  the  fire  grate  ; 
then  the  hot  products  from  the 
saved  from  the  fire,  one  a  water  power  station  and  the  producer  are  further  passed  through  a  "washer," 
other  a  steam  station,  will,  after  being  somewhat  re-  which  is  a  large,  rectangular,  wrought-iron  chamber 
modelled  and  modernized,  be  used  as  auxiliaries  and  with  side  lutes  ;  and  here  they  meet  a  water  spray 
reserve    stations,     current    generated    in    these    being      thrown    up  by  revolving  dashers,  which    have    blades 

skimming  up  the  surface  of  the  water  contained 
in  the  washer.  The  intimate  contact  thus  secured 
causes  the  steam  and  gas  to  be  cooled  down  to 
about  90°  C.  (194°  F.),  and  by  the  formation  of  more 
steam,  tending  to  saturate  the  gas  with  water  vapor  at 
this  temperature,  the  bulk  of  the  sensible  heat  is  con- 


DisTRiBLTiNi;  Station,  Ottawa  Ei.ixtric  Company— View  from  the  West, 
Showing  Ponds  and  Racks. 


transmitted    to 
main  station. 


the    distributing    switchboards   in   the 


MONO  FUEL  GAS.* 

The  possibilitity  of  using  cheap  fuel  and  of  recover- 
ing its  ammonia  has  been  tne  subject  of  Dr.  Mond's  ex- 
perimental work  on  gas  producers,  which  was  started  verted  into  latent  ;  then  passing  upward  through  a 
in  1879  and  has  been  carried  out  on 
a  large  scale  for  a  number  of  years 
at  Winnington,  Cheshire,  England. 
This  work  resulted  in  the  solution 
of  the  difficult  problem  of  convert- 
ing the  cheap  forms  of  fuel  into  a 
good  gas  of  uniform  quality  in  such 
a  way  that  the  ammonia  existing  in 
the  fuel  is  not  destroyed,  but  re- 
covered as  a  by-produCt.  Common 
bituminous  slack,  brought  by  rail- 
way wagons  into  the  works,  is 
mechanically  handled  by  elevators 
and  creepers  and  deposited  in  hop- 
pers above  the  producers.  From 
these,  it  is  fed  in  charges  of  8  to  10 
cwts.  at  a  time  into  the  producer 
"  bell,"  where  the  first  heating  of 
the  slack  takes  place,  and  the  pro- 
ducts of  distillation  pass  downward 
into  the  hot  zone  of  fuel  before 
joining  the  bulk  of  the  gas  leav- 
ing the  producer.  The  hot  zone 
destroys  the  tar  and  converts  it  into  a  fixed  gas,  lead-lined  tower,  filled  with  tile  to  present  a  large  sur- 
and  also  prepares  the  slack  tor  its  descent  into  the  face,  the  producer  gas  meets  a  downward  flow  of  acid 
body  of  the  producer,  where  itis  acted  upoh  by  an  y^^J^^^  circulated  by  pumps,  containing  sulphate  of  am- 
of  MeTa^icarEnliuJer?;  L^o^don.""''^'  ^^  ''  ^   ^-  ^'  ""^    ^"'^"'"'^      monia  with  about  4  per  cent,  excess  of  free  sulphuric  acid. 


Distributing  Station,  Ottawa  Electric  Company— Interior  of  Main   Fia  me, 
Showing  Racks  in  the  Distance. 
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Combination  of  the  ammonia  oi  tho  i^as  with  the  free- 
acid  takes  place,  t,>-i\  int,"-  still  more  sulphate  of  am- 
monia, so  that  to  make  the  process  continuous,  some 
sulphate  liquor  is  constantly  withdrawn  from  circu- 
lation and  evaporated  to  yield  solid  sulphate  of  am- 
monia, and  some  free   acid  is  constanth'    added   to    the 


cold  air.  The  chari^int,"-  oi  the  fresh  fuel  into  the  top  of 
the  producer  and  the  withdrawing-  of  ashes  from  the 
bottom  in  no  way  interfere  with  the  continuous  steady 
work  of  the  producer.  .Also,  the  larg-e  volume  of  steam 
employed  acts  as  a  most  perfect  regulator  in  keeping 
the  quantity  of  gas  uniform.  I'^ach  Mond 
producer  of  the  ordinary  size  used  at 
U'innington  is  capable  of  gasifying  20  to 
-'4  tons  oi'  slack  per  da_\-  of  twenty-four 
hours,  aiul  the  \olume  of  g-as  furnished 
from  I  ton  of  fuel  fed  into  the  producer 
\aries  from  140,000  to  160,000  cubic  feet, 
according  to  the  quality  of  the  slack,  and 
is_  sufficient  to  de\elop  2,000  indicated 
horsepower  hours  when  utilized  in  a  gas 
engine.  The  value  of  the  sulphate  of 
ammonia  recovered  from  i  ton  of  fuel  is, 
at  present  prices,  8s.  ($1.94),  naked  at 
the  works. 


Distributing  Station,  Ott.^wa  Electric  Company  —View 
RiioM  FROM  East  End. 

liquor  circulating  through  the  tower.  The  gas,  being 
now  freed  of  its  ammonia,  is  conducted  into  a  gas-cool- 
ing tower,  where  it  meets  a  downward  flow  of  cold 
water,  thus  further  cooling  and  cleaning  it 
before  it  passes  to  the  various  furnaces  and  gas  en- 
gines in  which  it  is  used.  The  cooling  of  the  gas  with 
its  burden  of  steam  results  in  the  condensation  of  the 
steam  and  in  raising  the  temperature  of  the  cooling 
water,  so  that  the  latter  leaves  the  bottom  of  the  tower 
as  hot  water,  which  is  utilized  in  a  third  tower,  called 
the  "  air-heating  tower,"  through  which  the  air  blast 
from  the  blower  is  directed.  Here,  the  contact  of  hot 
water  and  cold  air  gives  cold  water  and  hot  air,  satur- 
ated with  water  vapor  at  7 ■;  C.  (163  F.).  Hy  this 
method  of  utilizing  the  heat  of  the  gas  from  the  pro- 
ducer, nearly  i  ton  of  steam  is  added  to  the  producer 
blast  for  every  ton  of  fuel  gasified  ;  and  this  cyclical  ex- 
change of  heat  is  always  going  on,  and  forms  one  of 
the  distinctive  features  in  the  economy  of  the  process. 
The  hot  water  from  the  gas-cooling  tower  is  circulated 
through  the  air-heating  tower,  and  being  thereb)-  cool- 
ed is  again  pumped  up  to  the  top  of  the  gas-cooling 
tower.  Both  towers  are  filled  with  tiles,  to  give  large 
surfaces  of  contact,  and  the  circulating  water  acts  as 
the  heat-carrying  agent  between    the  hot    gas  and  the 


MR.  HAROLD  W-  BUCK. 

Mr.  Harold  W.  Buck,  whose  portrait  is 
here  presented,  holds  the  position  of 
electrical  engineer  of  the  Niagara  Falls 
Power  Company  and  its  allied  corpora- 
tions. He  is  one  of  the  youngest  men  in 
the  electrical  piofession  to  have  attained 
a  position  ot  such  importance.  He  is 
made  the  subject  of  a  sketch  by  the 
lilectrical  World  and  Engineer,  from 
which  we  learn  that  he  is  now  in  his 
28th  year. 

Mr.  Buck  graduated  from  VhIq  Uni- 
versity in  1894,  and  afterward  took  a 
post-graduate  course  at  the  Columbia 
School  of  Mines,  receiving  the  degree  of 
E.  E.  in  1895.  For  some  vears  he  was 
employed  hy  the  General  Electric  Com- 
pany at  Schenectady,  where  he  displayed 
an  unusul  degree  of  originality  and  in- 
ventive genius.  He  devised  a  three-phase 
motor  operating  by  static  induction  ard 
took  out  several  patents  for  electrical 
and  mechanical  devices.  With  two  assoc- 
^  ,^,.„  „  ,  iates  Mr.     Buck    devised  and   patented   a 

F    LJ\NAMl>  .  ^ 

process  for  making  corundum  in  an 
electrical  furnace.  This  process  is  now 
being  applied  in  a  plant  at  Niagara  Falls  which  will 
manufacture  5,000  tons  a  year  of  the  finest  corundum. 
During  the  latter  part  of  his  engagement  with  the 
General  Electric  Company  he  acted  as  one  of  the  assist- 
ants to  the  engineer  of  the  lighting  department. 


In  September  of  last  year  Mr.  Buck  was  appointed 
electrical  engineer  of  the  Niagara  Falls  Power  Com- 
pany, the  Cataract  Power  &  Conduit  Company,  of 
Buffalo,  the  Tonawanda  Power  Company,  and  the 
Canadian  Niagara  Power  Company.  He  will  direct  the 
selection  and  arrangemei'.t  of  the  electrical  equipment 
for  the  large  development  of  the  Canadian  Niagara 
Power  Company  which  has  just  been  commenced  on 
the   Canadi  an  side. 
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We  wish  every  reader  of  the  Elect- 
ne  gues  ion.  j^i^al  News  to  submit  one  question 
this  month  i'or  our  Questions  and  Answers  Depart- 
ment. Think  out  a  point  on  which  you  desire  enlight- 
ment — whether  pertaining' to  ths  boiler  room,  the  dy- 
namo room,  line  construction,  or  to  methods  of  man- 
agement. .An  effort  will  be  made  to  give  an  intelligible 
and  helpful  reply. 


We      have     been      asked     regarding 

Crude  Oil  as  Fuel        .,  ^i^         u-u  j         m-  j 

the  extent  to  which   crude   oil  is  used 

as  fuel  for  heat  purposes.  As  far  as  can  be  learned  oil 
is  not  employed  at  all  for  this  purpose  in  the  east,  as  it 
cannot  compete  vi'ith  bituminous  coal.  On  the  Pacific 
coast,  where  conditions  are  more  favorable,  it  is  used 
quite  extensively.  One  pound  of  oil  will  evaporate 
about  twice  as  much  water  as  a  pound  of  coal,  so  that 
where  oil  is  more  than  twice  the  price  of  coal  per  unit 
of  weight  it  is  preferable,  as  it  is  more  cleanly  to  handle 
and  permits  more  work  to  be  gotten  out  of  a  given  in- 
stallation of  boilers. 


A  report  recently  issued  by  the  Depart- 
°  statistfcs  '"^    ment  of  Labor  at  Washington  affords 

conclusive  evidence  of  the  almost  uni- 
versal use  of  electricity  for  public  lighting  in  the  large 
cities  of  the  United  States,  and  also  that  with  few  ex- 
ceptions the  light  is  supplied  under  contract  by  private 
companies.  Out  of  135  cities,  only  one  (not  reported) 
is  without  an  arc  lighting  system.  The  younger  and 
progressive  cities  especially  show  preference  for  electric 
light,  43  of  such  cities  being  entirely  dependent  on  arc 
lighting.  While  public  ownership  of  water-works 
.systems  is  found  to  be  the  rule,  only  11  out  135  cities 
own  and  operate  their  own  lighting  plant,  and  some  of 
these  such  as  Springfield,  111.,  lease  it  to  a  private 
company. 

A  year  or   two    ago    the    public    were 

Liquid  Air.  ,     ,  ,  ■    ,      •  r    ,       .        . 

startled  by  an  article  m  one  or  the  lead- 
ing American  magazines  which  clnimed  that  a 
process  had  been  discovered  for  manufacturing  liquid 
air  in  unlimited  quantities  and  at  a  very  moderate  cost. 
It  was  further  claimed  that  means  had  been  found  of 
applying  liquid  air  to  the  generation  of  power — that  in 
short,  liquid  air  was  a  kind  of  perpetual  motion  ma- 
chine, by  means  of  which  power  could  be  generated 
continuously  at  little  or  no  cost.  The  statements  con- 
tained in  this  article  were  scouted  by  persons  competent 
to  judge  of  their  value,  but  as  usual  many  of  the  readers 
of  the  article  who  had  not  the  knowledge  requisite  to 
enable  them  to  judge  of  the  practicability  of  the  claims 
made  were  induced  to  invest  their  money  for 
the  promotion  of  the  new  (?)  discovery.  Very 
little  has  since  been  heard  about  liquid  air, 
but  it  is  now  learned  that  the  company  which  was 
formed  to  promote  the  so-called  discovery  has  become 
'bankrupt. 

In  connection  with   the    appeals   of  the 

The  Assessment    Toronto  Street  Railwav  Company,  the 

Companies.        Toronto  Electric   Light  Company,  and 

the    Bell   Telephone   Company   against 

the  assessmenrs  imposed  on  their  properties  by  the  city 

of  Toronto,    the    Courts    have   decided   iu  favor  of  the 

companies.      In  imposing  heavy   assessments    on    these 

companies,  the  city  interpreted  certain  legislation  passed 
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by  the  Ontario  Legislature  at  its  last  session  lo  mean 
that  what  has  come  to  be  known  as  the  "  Scrap  Iron 
Assessment"  decision  by  the  Courts  was  no  longer  in 
effect.  The  Courts  have  decided  in  the  present  case, 
however,  that  this  decision  is  in  no  way  affected  by  the 
legislation  referred  to,  and  on  this  ground  the  appeals 
of  the  companies  have  been  allowed.  The  newspapers 
are  consequently  in  a  rage,  and  are  repeating  many  ot 
the  absurd  statements  regarding  the  companies  which 
appeared  when  the  Conmee  Act  was  before  the  Legis- 
lature. The  fact  that  a  number  of  men  bind  themselves 
together  in  a  business  enterprise  instead  of  investing 
their  money  separately  appears  to  be  sufficient  to  make 
them  the  mark  for  attack  on  the  part  of  the  newspapers, 
while  strange  to  say  the  man  who  invests  his  money  in 
an  individual  enterprise  is  spoken  of  in  the  light  of  a 
public  benefactor.  Just  where  the  difference  comes  in 
is  hard  to  determine.  So  far  as  can  be  learned  there 
is  no  desire  on  the  part  of  the  electrical  companies  to 
escape  their  fair  share  of  taxation,  as  is  proved  by  the 
case  of  the  Toronto  Electric  Light  Company,  one  of 
the  appellants  in  the  case  which  has  just  been  decided. 
The  amount  paid  in  taxes  by  this  Company  on  their 
machinery  and  plant  has  been  in  proportion  to  their 
receipts,  while  in  addition  they  have  been  taxed  in  the 
usual  way  on  their  buildings  and  land.  This  company 
may  be  taken  as  a  fair  example,  being  a  well  managed 
concern.  If  any  change  is  thought  to  be  necessary  in 
the  method  of  assessing  electrical  companies,  the  most 
equitable  plan  would  seem  to  be  the  one  suggested  to 
the  Legislature  last  year,  namely,  that  the  assessment 
on  machinery  and  plant  should  be  based  on  the  total 
receipts  of  the  business,  while  the  buildings  and  land 
should  be  assessed  separately  in  the  usual  way.  This 
method  would  be  likely  to  give  satisfaction  to  all  parties 
concerned.  There  would  be  no  difficulty  in  ascertaining 
the  amount  of  the  total  receipts  of  each  company,  as 
the  figures  are  made  out  yearly  for  the  shareholders  and 
in  the  case  of  the  larger  companies  are  distributed  in 
printed  form. 

At  the  International  Engineering  Con- 
='*='■  |P;^'*^^|''=*"'=gress  held  in  Glasgow    on  September 

4th  last,  a  paper  was  presented  by  Mr. 
O.  Lasche,  giving  particulars  of  some  of  the  experi- 
ments which  have  recently  been  made  near  Berlin  to 
demonstrate  to  what  extent  a  very  high  rate  of  speed 
is  practicable  on  railways  with  electricity  as  the  motive 
power.  The  experiments  in  their  first  stage  related  only 
to  the  construction  and  testing  of  the  car,  which  had 
been  specially  designed  for  high  speed  service.  This 
car  is  about  22  meters  in  length,  and  in  cross  section 
conforms  to  the  standard  German  state  railway  car- 
riages. It  will  accommodate  about  50  passengers.  All 
parts  carrying  current  are  contained  in  closed  compart- 
ments to  prevent  the  possibility  of  injury  to  passengers. 
The  motors,  which  are  3-phase  250  h.  p.  with  a 
maximum  capacity  of  750  h.  p.  are  directly  attached  to 
the  car,  no  locomotive  being  employed.  The  car  body  is 
carried  by  two  bogies,  or  trucks,  each  with  three 
axles,  of  which  the  center  is  only  a  running  axle. 
The  sole  effect  of  the  designer  was  to  construct  a 
car  capable  of  running  long  distances  at  the 
highest  possible  speed.  The  weight,  which  for  an 
output  of  8,000  h.  p.  was  originally  50  tons,  was  sub- 
sequently reduced  to  30  tons  by  modifications  in  the 
apparatus.      A    liquid    starting    device    that    could    be 


equally  well  used  for  large  winding  engines  was  de- 
signed. The  author  of  the  paper  states  that  from  the 
results  obtained  in  the  preliminary  trials,  there  is  every 
reason  to  hope  that  the  motor  car  will  meet  all  require- 
ments, and  enable  the  association  to  deal  with  the  ques- 
tions relating  to  the  running  of  the  car  on  the  track. 
In  the  following  discussion  .Sir  Wm.  Preece  warmly 
commended  the  candor  with  which  the  methods  em- 
ployed in  the  experiments  had  been  described.  He  also 
strongly  advocated  the  three-phase  system,  and  said 
that  three-phase  was  really  more  continuous  than  a 
continuous  current,  i.  e.,  if  the  energy  curve  of  a  three- 
phase  set  of  waves  be  plotted,  it  would  be  found  to  be 
a  straight  line.  In  further  comparing  the  two  systems, 
he  said  that  the  three-phase  saves  30  percent,  in  weight 
of  machinery,  and  by  using  3,000  volts  pressure  on  the 
line  the  cost  of  conductors  is  greatly  diminished,  and 
40  per  cent,  at  least  saved  in  capital  expenditure. 
A  representative  of  the  association  which  is  conduct- 
ing the  experiments  remarked  that  owing  to  the  rail- 
way monopolies  and  the  absence  of  railway  competition 
in  Germany,  it  would  not  be  surprising  if  Great 
Britain,  which  was  the  pioneer  user  of  the  steam  loco- 
motive should  also  be  the  first  to  use  high  speed  electric 
railways  of  great  length.  It  is  to  be  hoped  that  in  due 
time  we  shall  learn  of  the  successful  completion  of  these 
important  experiments  involving  another  great  step  for- 
ward in   electrical  development. 


ACETYLENE  GAS  EXPLOSION. 

The  firm  of  Shaw  &  McKerracher,  of  Perth,  Ont., 
have  been  using  acetylene  gas  for  lighting  purposes. 
A  short  time  ago  while  Mr.  Shaw  was  wiping  around 
the  machine,  a  small  quantity  ot  gas  which  had  not 
been  drawn  off  ignited,  and  severely  burned  his 
hands  and  face.  Last  month  a  more  serious  explosion 
took  place.  According  to  the  Perth  Expositor,  Mr. 
Ditrick,  the  agent  for  the  machine  in  Perth,  and  Mr. 
Richard  Walker  were  about  to  make  some  repairs  to 
the  machine.  Feeling  satisfied  that  all  the  gas  was 
out  of  the  machine,  Mr.  Ditrick  disconnected  the 
piping.  As  the  machine  was  turned  over  the  small 
quantity  of  water  remaining  in  the  tank  below  the 
fawcet  ran  to  the  lowest  edge  of  the  tank  and  the  gas 
still  remaining  was  forced  out.  A  lamp  was  procured, 
whereupon  the  gas  ignited,  causing  an  explosion. 
One  part  of  the  machine  was  hurled  forward  with  con- 
siderable violence,  breaking  down  the  partition,  and 
the  burning  gas  struck  Mr.  Walker  in  the  face  and  on 
his  arms.  He  was  badly  burned,  and  it  is  feared  that 
his  eyesight  may  be  injured.  Mr.  Ditrick  was  less 
seriously  injured,  although  he  has  since  been  confined 
to  his  house.  The  explosion  was  heard  several  blocks 
away.  It  is  said  that  Shaw  &  McKerracher  have  de- 
cided to  discontinue  the  use  of  acetylene  gas. 


The  ratepayers  of  Grimsby,  Out.,  have  voted  down  a  proposi. 
tion  to  buy  the  electric  light  plant  of  J.  W.  Van  Dyke. 

The  suit  in  which  the  Ottawa  Electric  Company,  Hull  Electric 
Company  and  corporation  of  Hull  are  interested,  concerning-  the 
monopoly  of  street  and  domestic  lighting-  within  the  limits  o 
Hull,  will  shortly  be  heard  by  the  Privy  Council  ol  England. 

Aid.  J.  S.  Askwith  is  about  to  commence  the  improvements  to 
the  water  power  of  the  Capital  Power  Company  at  Deschenes, 
Que.  The  work  will  consist  chiefly  in  cutting  a  large  channel 
about  200  feet  long  to  a  depth  of  7  feet  beneath  the  surface  of  the 
water.  It  is  hoped  by  this  means  to  add  about  3,000  horse 
power  to  the  present  capacity. 
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ET.ECTRICALLY  DRIVEN  POWER  PUMPS. 

The  most  important  electrically  driven  power  pumps 
yet  installed  in  Canada  are  those  for  the  Monrteal 
Water  and  Power  Company,  manufactured  by  the 
Northey  Company,  Limited,  Toronto.  They  consist  of 
two  hiirizontal  triplex  pumps,  one  at  the  St.  Gabriel 
Station,  erected  in  1899,  ^""^  ''"^  ^*  ^^^  Clarke  Avenue 
Station,  erected  this  year.  The  pumps  are  similar  in 
design,  so  that  a  general  description  of*  the  first 
machine  will  serve  for  both. 

The  pump  at  St.  Gabriel  has  three  double-acting 
outside-centre  packed  plungers  21  inches  diameter  by 
24  inches  stroke,  made  of  hard,  close-grained  iron, 
working  in  deep  phosphor  bronze  bushings,  which 
form  the  neck  bushes  of  the  packing  boxes.  The 
packing  box  glands  are  also  lined  with  bronze,  and  are 
fitted  with  supplementary  packing  glands  to  take  up 
any  drip  which  may  pass  the  main  packing.  The 
pump  rods  are  of  solid  tobin  bronze,  a  taper  fit  in 
plungers  and  crossheads,  securely  attached  to  the  for- 
mer bv  bronze    lock  nuts,  and    to    the    latter    b\'    steel 


135  feet  per  minute  for  a  plunger  speed  of  80  feet. 
The  two  portions  of  each  pump  are  rigidly  tied  to- 
gether by  four  steel  rods  3  inches  diameter.  The 
bottom  flanges  are  faced  off  and  bolted  to  suction  base, 
one  base  receiving  the  two  ends  of  each  pump  ;  and 
the  top  flanges  are  faced  to  receive  the  force  chambers. 
.•\s  the  suction  deck  is  part  of  the  pump  cylinder 
casting,  the  joints  at  suction  base  are  not  subject  to 
pressure. ,  Each  suction  base  is  provided  with  a  relief 
valve,  set  to  open  at  20  pounds  per  square  inch,  in 
order  to  provide  against  any  possible  accumulation  of 
pressure  between  suction  deck  and  foot  valve  when 
pump  is  at  rest.  The  torce  chambers  are  semi-spheri- 
cal in  form,  with  ample  discharge  openings  near  ihe 
top.  Each  pump  is  provided  with  large  air  chamber, 
with  automatic  air  charging  device  attached  to  each. 
Gate  valves  are  placed  in  suction  and  discharge  con- 
nections to  each  pump,  so  that  any  one  pump,  or  any 
two  pumps  may  be  used,  and  the  other  disconnected. 
The  discharge  pipe  from  each  pump  is  also  provided 
with  a  6  inch  spring-loaded   relief  valve,  which   is    used 
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cotters.  The  crossheads  are  heavy  steel  castings  fitted 
with  adjustable  shoes  of  bronze.  The  guides  are 
cylindrical  in  shape,  with  large  openings  in  each  side  to 
give  access  to  crossheads  and  glands  of  pump  rods  ; 
they  are  turned  and  faced  at  each  end  to  fit  the  pump 
cylinders  and  main  frames  respectively,  and  bored  out 
to  receive  the  crosshead  shoes,  so  that  each  pump  is  in 
accurate  alignment  with  its  guide.  The  construction  of 
the  water  end  is  as  follows  :  The  front  and  back  end 
of  each  pump  is  formed  by  two  cylinders  intersecting 
each  other,  and  is  cast  in  one  piece  with  the  suction 
and  discharge  decks,  which  are  massive  flat  plates 
heavily  ribbed  on  under  side  between  each  valve  seat, 
access  being  had  to  the  valves  through  ample  hand 
holes  in  pump  body  and  in  the  force  chambers  on  top. 
The  pump  valves  are  of  medium  hard  rubber  4  inches 
diameter,  and  the  springs  are  of  phosphor  bron-e,  a 
brass  plate  being  interposed  between  spring  and  rubber 
with  a  grooved  recess  to  keep  spring  in  place.  The 
valves  in  each  deck  are  36  in  number,  giving  a  valve 
area  of  60  per  cent,  of  plunger  area  ;  so  that  the  mean 
velocity  of  water  through  the  valve  openings   is    about 


in  starting  the  pumps,  as  well  as  to  relie\  e  an  excessive 
pressure  automatically. 

The  suction  in  entering  makes  a  complete  circuit  of 
the  three  pumps,  a  run-around  pipe  or  loop  being 
placed  at  the  opposite  end  of  suction  bases  to  that  by 
which  the  main  suction  enters.  The  suction  pipe  to 
each  pump  is  16  inches  diameter,  being  joined  b\- 
easy  angles  to  the  common  suction  pipe,  which  is  24 
inches  diameter.  A  large  vacuum  chamber  is  placed 
immediately  over  the  vertical  pipe,  through  which  the 
suction  is  led  to  the  pumps.  The  discharge  con- 
nections from  each  pump  are  14  inches  diameter,  unit- 
ing by  easy  angles  and  bends  into  a  common  discharge 
of  20  inches  diameter. 

The  pump  has  a  rated  capacity  of  5,000,000  Imperial 
gallons  in  24  hours,  when  making  20  revolutions  or  80 
feet  plunger  speed  per  minute,  and  is  connected  by  a 
friction  clutch  to  a  450  h.p.  synchronous  motor  of  the 
S.K.C.  type,  made  by  the  Royal  Electric  Company,  of 
Montreal.  This  motor  runs  at  180  revolutions  per 
minute  on  66  cycles  at  2,400  volts. 

The  gearing  is  single    reductions  about    g  to  i,    one 


N'ovember,  igol 


THE  CANADIAN    ELECTRICAL  N^W 


pair  of  gears  on  each  side  of  central  pump.  The  larg^c 
gears  have  i6o  teeth,  and  pinions  i8  teeth,  pitch  3J2 
inches.  The  crank  shaft  is  a  solid  steel  forging,  10 
inches  diameter  in  journals  and  crank  pins,  two  jour- 
nals and  centre  crank  to  each  pump.  The  main  hear- 
ings are  four  part  boxes  of  tough  bronze  lined  with 
best  quality  of  babbit  metal,  and  fitted  with  wedge  ad- 
justment back  and  front.  The  connecting  rods  are  also 
fitted  with  bronze  boxes  lined  with  hard  babbit,  and 
have  wedge  adjustment. 

This  pump  was  built  for  a  working  pressure  of  iio 
lbs.  per  square  inch,  but  by  reason  of  the  exigencies  of 
the  service  was  worked  for  over  a  year  against  a  pres- 
sure ol  130  to  135  lbs.  Very  careful  tests  of  the  pump 
have  been  made  by  the  engineers  of  the  Montreal 
Water  &  Power  Company  to  determine  its  efficiency. 
The  first  test  was  made  when  working  against  a  pres- 
sure of  IIO  lbs.  A  standard  Weston  watt-meter  was 
used  to  obtain  the  true  watts,  and  Crosby  indicators  to 
determine  the  horse  power  deli\"ered  at  discharge  deck 
of  pumps.  The  test  showed  an  efficiency  of  85  per 
cent.,  that  is,  the  horse  power  compared  from  the  in- 
dicator cards  was  85  per  cent,  of  the  electrical  horse 
power  at  the  motor.  The  voltage  during  this  test  was 
2,240  volts. 

A  second  test  was  made  after  a  booster  had  been 
placed  in  the  circuit  to  raise  the  voltage  to  2,400,  the 
pressure  on  the  pump  being  increased  at  the  same  time 
to  140  pounds.  On  this  occasion  the  horse  power, 
computed  from  the  cards,  was  376,  while  the  watt- 
meter showed  the  electrical  input  at  430,  thus  giving 
an  efficiency  of  87.4  per  cent,  from  the  switch-board 
to  the  discharge  deck  of  the  pump.  The  same  efficiency 
was  also  obtained  when  the  pressure  was  reduced  to 
127}^  pounds. 

The  pump  at  the  Clarke  Avenue  Station  is  similar  to 
that  just  described,  but  the  plungers  are  19)^  inches 
diameter,  24  inches  stroke,  and  the  pump  built  for  a 
working  pressure  of  175  pounds  per  square  inch.  The 
proportions  are  somewhat  heavier  on  account  of  the 
greater  pressure  pumped  against. 

Much  credit  is  due  the  Northey  Company  for  the 
mechanical  construction  and  successful  operation  of 
the  pumps. 


TESTS  OF  A  STEAM  TURBINE. 

Some  recent  tests  of  a  300  horse  power  DeLaval 
turbine,  directly  connected  to  a  Ganz  dynamo,  were  re- 
ported in  August.  Since  then,  says  the  Engineering 
Record,  some  interesting  figures  of  the  performance  of 
a  turbine  driven  centrifugal  pump  operating  under  a 
head  of  588  feet  have  been  received.  The  pumping 
unit  was  a  steam  turbine  fire  engine,  of  50  effective 
horse  power,  run  at  a  speed  of  20,000  revolutions  per 
minute.  It  consisted  of  a  high  pressure  centrifugal 
pump  coupled  directly  to  the  turbine  shaft  and  of  a  low 
pressure  centrifugal  pump  mounted  on  the  secondary 
shaft,  which  is  connected  by  a  10  to  i  reducing  gear. 
The  low  pressure  suction  was  4.92  inches  in  diameter 
and  the  pump  delivered  to  the  high-pressure  pump 
which  discharged  through  a  3.94  inch  pipe.  The  head 
in  the  test  was  varied  by  a  throttle  valve.  The  results 
are  as  follows,  steam,  about  117  pounds  pressure  : 

Total  head,  ft 165.6  279  326  489  588 

Gals,  ofvvater per  sec.     7.28  7.09       6.73  5.07  3.4 

H-P  in  water  pumped    18.6  30.            33.8  38.2  30.7 
Steam  per  water  H-P 

per  hour  pounds.  .  .    96.8  67.2         61.6  57.3  67. 


RETIREMENT  OF  MR.  W.  H.  BROWNE. 

A  dispatch  from  Montreal  dated  October  26th  states 
that  Mr.  William  H.  Browne,  General  Manager  of  the 
Royal  Electric  Company,  has  tendered  his  resignation, 
to  take  effect  three  months  hence.  Mr.  Browne  as- 
sumed the  position  which  he  now  occupies  in  1893, 
having  previously  been  manager  of  the  United  Electric 
Light  &  Power  Compan,  yand  held  other  important 
positions  in  the  United  States.  He  was  connected 
with  the  early  development  of  the  electric  railway,  and 
previous  to  coming  to  Montreal  had  gained  wide  and 
valuable  experience  in  connectiou  with  the  adaptation 
of  electricity  for  light  and  power.  This  experience, 
coupled  with  unusual  executive  ability,  has  enabled  him 
to  do  valuable  work  in  his  present  capacity.  When  he 
took  charge  of  the  Royal  Electric  Company  in  1893  its 
affairs  were  not  in  a  promising  condition.  During  Mr. 
Browne's  regime  the  company's  stock  has  constantly 
advanced  in  price  as  the  result  of  his  careful  yet  pro- 
gressive management. 

While  residing  in  Montreal  Mr.  Browne  has  taken  a 
most  active  interest  in  all  matters  affecting  the  welfare 
of  that  city.  He  has  also  been  a  valuable  adjunct  to 
the  Canadian  Electrical  .Association,  of  which  he  was 
elected  President  three  years  ago.  For  some  time  past 
Mr.  Browne  has  not  enjoyed  good  health,  and  it  may 
be  that  to  this  cause  is  due  his  decision  to  relinquish 
the  heavy  responsibilities  which  have  rested  upon  him 
for  so  many  years  and  which  he  has  so  successfully 
discharged.  We  have  not  learned  what  his  intentions 
are  for  the  future,  but  trust  that  he  may  still  remain  in 
Canada,  where  he  has  so  many  friends  and  admirers. 
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LEGAL. 

The  Boston  Gas  Light  Company  and  the  Edison  Electric  hght 
Company  of  Boston,  have  been  declared  jointly  liable  for  dam- 
age caused  by  an  explosion  of  gas  in  a  Boston  subway  in  March 
1897.  The  explosion  is  supposed  to  have  resulted  from  the  con- 
tact of  a  spark  from  a  defectively  insulated  underground  electric 
conductor  with  an  accumulation  of  gas  in  the  subway.  It  is 
held  that  the  explosion  might  have  been  avoided  if  a  man 
had  been  appointed  to  ventilate  the  subway  at  intervals. 
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\    OL'ESTIONS  AND  ANSWERS     I 


"Enquirer:"  I  would  be  much  obliged  it'  you  would 
answer  in  the  "Questions  and  Answ-er>;"  column  of  the 
next  number  of  the  Electrical  News  the  following 
question,  viz  :  What  number  of  watts  per  lamp  are 
required  to  furnish  or  supply  the  requisite  energy  to 
produce  the  full  lighting  power  of  the  arc  electric  lamps 
of  2000  candle  power  which  has  been  used  for  street 
lighting  for  some  years  back?  Also  what  number  of 
watts  per  lamp  are  required  to  supply  energy  to  the 
alternating  current  arc  lamp  of  2000  candle  power  to 
give  the  standard  of  light  now  required  for  city  street 
lighting  by  lamps  of  2000  candle  power? 

Ans. — The  arc  lamp  which  is  usually  rated  at  2000 
c.  p.  is  the  open  arc  direct  current  series  lamp  in  use 
for  so  many  years,  taking  9.6  amperes  at  45  to  50  volts, 
or  an  average  of  450  watts  each,  but  latterly  as  the 
matter  has  been  investigated  in  connection  with  the 
growing  use  of  the  enclosed  arc,  it  has  been  found  that 
the  practice  of  rating  by  candle  power  is  not  a  satis- 
factory method,  as  it  but  paves  the  way  for  an  endless 
series  of  disputes,  due  to  there  being  so  many  ways  of 
measuring  the  light  emitted.  In  view  of  this,  the 
method  of  rating  by  candle  power  is  being  dropped 
wherever  practicable,  the  consumption  of  the  lamps  in 
watts  being  given  instead.  It  is  considered  that  a 
series  alternatinglamp  taking  6.6  amperes,  and  a  voltage 
varying  with  the  frequency,  whose  watt  consumption  is 
about  425,  gives  the  same  general  average  illumination  as 
the  old  open  arc  9.6  amp.  lamp,  though  the  light  from  it 
measured  at  some  angles  will  be  greater,  and  again  at 
others  less,  than  that  emitted  by  the  latter. 


"  Ambition"  writes  :  Would  you  please  describe  the 
construction  of  an  electric  radiator  or  heater? 

Ans. — Any  and  all  substances  carrying  electric  cur- 
rents have  their  temperatures  raised  when  the  current 
is  flowing,  and  thus  give  off"  heat  to  the  medium  sur- 
rounding them.  In  wiring  for  light  or  power  the  con- 
ductors are  made  of  such  a  size  that  the  drops  are  uni- 
form and  that  the  losses  are  as  small  as  possible  com- 
mensurate with  the  cost,  which  means  that  the  heat 
given  off"  by  them  is  practically  imperceptible,  but  in 
making  a  radiator,  heat  being  the  desired  result,  the 
conductor  is  made  of  such  style,  shape  and  material  as 
will  give  the  greatest  amount  of  heat  with  the  least  ex- 
penditure of  energy.  The  heat  which  in  practice  is 
obtainable  from  a  given  amount  of  energy  is  limited  by 
the  temperature  which  the  conductor  will  stand  before 
oxidizing,  and  in  order  to  raise  this  temperature  to  the 
highest  point,  some  manufacturers  use  wire  whose 
composition  is  more  or  less  a  secret,  being  made  from 
some  of  the  rarer  metals,  mounting  the  spirrals  in  an 
non-combustible  and  insulating  frame,  usually  of  iron 
and  porcelain  ;  other  wires  are  made  almost  entirely  of 
iron  and  imbed  it  in  sand  or  cement,  which  has  the 
eff'ect  of  keeping  the  air  away  and  thus  allowing  the 
heat  to  be  greater  than  if  the  conductor  were  in  the 
open  air,  in  which  case  it  would  burn  at  a  much  lower 
temperature.  It  is  not  practicable  for  any  but  those 
commercially  engaged  in  their  manufacture  to  make  a 
heater  which  shall  be  reasonably  efficient,  but  if  effic- 
iency does  not  appreciably  affect  the  case,  a    very    ser- 


viceable article  can  be  made  from  ordinary  galvanized 
iron  wire,  the  necessary  size  and  length,  in  the  absence 
of  any  information  as  to  size  of  room  vou  desire  to 
warm,  being  a  matter  of  experiment.  If  for  alternating 
current  care  should  be  taken  to  wind  it  as  much  as  pos- 
sible non-inductively,  and  to  thoroughly  secure  all  the 
parts,  or  else  the  humming  will  be  very  loud  and  dis- 
agreeable. 


"Subscriber"  asks  :  i.  How  would  you  connect  a 
Reliance  arc  dynamo?  Supposing  the  machine  had  all 
parts  disconnected,  where  would  the  fixtures,  such  as 
voltmeter,  ammeter  and  rheostat,  if  there  be  any,  be 
connected? 

2.  What  would  be  the  best  way  to  set  the  brushes  if 
there    were  four   in   cfrcumference  ? 

3.  Should  there  be  lubrication  used  on  the  com- 
mutator of  a  dynamo  ? 

Ans.  I.  All  the  field  coils  are  connected  in  series,  these 
again  going  in  series  with  the  armature,  the  two  leads 
left  beingconnected  through  the  ammeters  to  thelamp  cir- 
cuit. If  there  is  a  voltmeter  provided  it  would  be  con- 
nected across  the  line,  though  it  is  an  expensive  instrument 
and  not  usually  provided  with  arc  machines,  especially 
those  manufactured  at  the  date  the  Vaston  machine 
was  on  the  market.  No  rheostat  is  used  with  this 
machine  ;  when  put  on  arc  generators  it  is  generally 
connected  in  parallel  with  the  fields. 

2.  In  a  multipolar  machine  with  four  brushes 
they  would  be  set  either  ^of  the  circumference  apart 
or  else  spaced  with  the  same  arc  between  them  as  be- 
tween two  poles,  and  either  opposite  or  between  the 
latter,  depending  on  the  way  the  winding  is  connected. 
If  the  machine  has  only  two  poles,  the  brush  holders 
are  usually  moveable  so  as  to  alter  the  relative  position 
of  the  two  pairs  of  brushes  as  the  load  changes. 

3.  All  the  commutators  require  lubrication  ;  those 
that  have  much  sparking  taking  place  on  them  will  need 
more  than  those  running  without  sparking.  As  a  general 
rule  the  more  sparking  there  is,  and  therefore  the 
greater  the  heat  of  the  commutator,  the  stiffer  should 
your  lubricant  be,  a  heavy  grease  giving  good  results, 
whereas  for  the  latter  an  oil  will  generally  be  found 
preferable.  It  is  a  good  plan  to  have  two  or  three  sets 
Of  brushes,  where  they  are  of  carbon,  and  boil  them  oc- 
casionally in  parafFine.  Copper  brushes  should  be 
soaked  once  in  a  while  in  coal  oil  or  benzine,  to  cut 
out  the  dirt  which  will  cake  in  the  ends  and  cause 
heating  and  sparking.  Whatever  lubricant  is  used,  care 
should  be  taken  to  prevent  its  getting  round  the  edge 
of  the  commutator  and  into  the  end  micas,  as  it  de- 
destroys  the  insulation  and  induces  grounds,  also  it 
collects  and  holds  dust  whenever  it  is  not  wiped  clean. 
Sandpaper  should  not  be  used  unless  the  commutator 
has  got  rough  ;  the  longer  it  will  keep  a  good  surface 
without  being  polished  the  better,  leave  it  alone  for 
years  even  if  it  will  stay  that  way. 


"  B.  W.,"  Montreal  :  How  do  you  determine  the 
number  of  incandescent  lamps  that  can  be  run  in 
series  off  the  primary  alternating  lines? 

Ans. — The  number  depends  on  the  primary  voltage 
of  the  circuit  and  the  amperage  and  the  candle  power 
of  the  lamps,  thus  a  50  candle  power  lamp,  taking  say 
3  watts  per  candle,  will  have  a  total  consumption  of 
150  watts.  If  it  is  for  a  5  ampere  circuit  it  will  therefore 
take  30  volts  across  its  terminal-;,    and    a   primary    line 
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potential  of  2,100  volts  would  evidently  supply  70  such 
lamps.  It  should  be  noted  that  the  greater  the  am- 
peres the  greater  number  of  lamps  which  can  he  run, 
also  that  in  this  system  of  lighting,  unless  provided  with 
a  regulator,  the  number  of  lamps  on  the  circuit  is  in- 
variable; any  decrease  from  the  proper  figure  results  in 
too  much  current  and  burnt  out  lamps,  any  increase 
gives  not  enough  current  and  thus  poor  light.  The 
rule  given  above  can  conveniently  be  put  in  the  follow- 
ing equation  :     Number  of  lights  = 

primarv  voltage  x  ampere. 

candle  power  x  watts  per  candle 


BY  THE  WAY. 

Capt.  Thomas  Bixby,  under  whom  Samuel  M.  Clem- 
ens (Mark  Twain)  served  as  pilot  and  "engineer"  on 
the  old  Mississippi  River  boat  Swallow,  has  given  the 
following  description  of  the  engine  of  the  Swallow  : 
"  The  swallow  had  the  queerest  sort  of  engine  that 
was  ever  seen.  The  craft  itself  was  a  little  shaky — it 
only  plied  between  St.  Louis  and  Cairo — being  about 
thirty  feet  long,  with  a  stern  wheel,  a  place  for  freight 
and  passengers,  a  pilot-house,  and  a  place  on  what 
may  be  called  the  pilot-deck  for  the  engine.  That 
engine  went  aboard  when  it  was  needed,  and  only  then. 
It  burned  no  wood  nor  coal,  but  ate  a  powerful  sight  of 
grass.  It  was  a  large  gray  mule  named  Jerry,  which 
worked  a  treadmill  that  propelled  the  boat.  Sam 
Clemens — you  know  his  name  of  Mark  Twain  came 
later — was  chief  engineer  and  pilot.  He  had  a  system 
of  signals  and  they  were  ingenious.  By  pulling  a  cord 
he  could  raise  a  head  of  cabbage  just  out  of  the  reach 
of  the  mule.  The  engine  would  start  for  it,  and  begin 
to  walk  after  it,  and  the  boat  floated  majestically  on 
down  the  river  or  up,  as  the  case  might  be.  When 
Sam  wanted  to  stop  he  would  pull  a  rope  attached  to 
the  feed  box  of  the  engine.  Without  intending'  to  be 
personal,  I  will  say  that  Jerry  was  one  of  the  most  in- 
telligent animals  I  ever  met.  His  voice  was  more  on 
the  order  of  a  fog  horn  than  a  whistle — it  was  too 
mnch  of  a  baritone  for  the  latter.  When  Sam  wanted 
to  whistle  for  a  landing  he  hit  Jerry  with  a  stick.  If 
he  wanted,  in  the  profane  language  of  the  river  pilot, 
to  go  ahe?d  like  the ,   he  gave   Jerry    a    touch    of 

the  whip. " 

* 
*  * 

Under  the  heading  "  Book  Reviewing  by  the  Boiler 
Inspector,"  The  Locomotive  prints  the  following  : 
"  We  have  received  from  the  publishers  a  copy  of  '  An 
Englishwoman's  Love  Letters,'  with  a  request  that  we 
give  it  a  review  in  The  Locomotive.  We  have  no  regu- 
lar love-letter  editor  on  our  staff,  and  we  therefore 
turned  it  over,  first,  to  our  expert  on  riveted  joints, 
who  is  reputed  to  have  had  some  experience  in  such 
matters.  He  says  that  the  writer  of  the  letters  is  bad- 
ly designed  ;  that  she  has  a  poor  circulation,  and  a 
cracked  head,  and  that  a  few  bricks  are  loose  in  her 
setting  ;  and  he  swears  he  will  take  no  responsibility 
for  her,  until  she  has  been  submitted  to  a  hydrostatic 
test  of  at  least  a  thousand  pounds.  His  judgment  has 
always  been  good  on  matters  more  directly  in  his  line, 
but  we  were  so  sure  that  it  was  in  error  in  this  particu- 
lar case  that  we  took  the  book  away  from  him  and 
made  a  complete  internal  inspection  of  it  ourselves. 
We  quickly  found  that  the  language  is  so  warm  that 
our  expert  on  combustion  was  the  proper  man  to  con- 


sult. He  was  on  his  vacation,  however,  and  we  didn't 
want  to  call  him  back  to  make  a  calorimeter  test  during 
this  hot  weather.  Our  chemist  shook  his  head  sadly 
when  we  offered  the  job  to  him,  and  the  only  available 
man  left  on  our  staff  was  the  automobile  editor,  who 
takes  the  place  of  the  horse  editor,  that  we  discharged 
when  the  horse  went  out  of  fashion.  He  says  the 
author  has  wheels  all  right.  He  doesn't  wish  to  con- 
demn the  book,  though,  for  he  says  that  while  it  isn't 
in  his  line,  he  should  judge  that  it  would  be  hot  stuff 
in  somebody  else's  line.  With  this  sentiment  we 
heartily  agree.  It  is  our  custom,  in  reading  a  work  of 
fiction,  to  pick  out  the  one  passage  in  the  whole  book 
'hat  seems  to  be  most  pat.  We  think  we  have  found 
it,  in  this  book,  on  page  203,  where  the  author  of  the 
letters  says  to  her  hubby,  "  Oh,  how  tired  loving  you 
now  makes  me  !"  To  which  we  would  fervently 
respond,  "  Ainen  !" 


NEW  STORAGE  BATTERY  FOR  McGILL. 

Some  additions  and  alterations  have  been  recentiv 
made  in  the  electrical  equipment  and  arrangements  of 
McGill  University,  Montreal.  The  most  important 
acquisition  is  a  300-kilowatt  power  storage  battery,  the 
current  from  which  will  be  used  for  light  and  experi- 
mental purposes  when  it  it  is  not  desirable  to  use  the 
steam  plant.  The  ^vhole  of  the  Macdonald  buildintf 
could  be  lighted  up  by  its  current,  so  that  by  charging 
it  during  the  day,  work  could  be  carried  on  at  night 
without  having  recourse  to  the  steam  plant.  For  charg- 
ing the  battery  one  of  the  50-horse  power  steam  dynamo 
units  of  the  present  plant  has  been  remodelled.  Much 
auxiliary  apparatus,  such  as  switch-boards  and  meter- 
ing devices,  have  also  been  installed. 

The  Macdonald  Physics  Buildings  has  been  completely 
rewired,  so  as  to  conform  in  every  particular  with  the 
highest  insurance  requirements.  All  the  overhead  wires 
of  the  lighting  plant  of  the  Macdonald  Buildings  have 
been  removed,  and  replaced  by  highly  insulated  lead- 
covered  cables.  By  this  means  the  appearance  of  that 
side  of  the  campus  has  been  greatly  improved,  and  the 
danger  of  interruption  of  the  current  through  snow  or 
ice  falling  from  the  buildings  has  been  entirely  obviated. 


EXPERIMENTS  WITH  BOILER  TUBES. 

Certain  experiments  have  been  made  on  the  Oudh 
and  Rohilkhand  Railway  with  lap-welded  steel  tubes 
with  the  following  result  : — Lap-welded  steel  tubes  have 
been  put  into  boilers  of  engines,  B  class  81,  C  class  107 
and  118,  D  class  126  and  133..  The  first  boiler  done 
being  No.  133,  which  started  work  with  them  in  Feb- 
ruary, 1899.  All  these  boilers  have  a  working  pressure 
of  120  lbs  of  steam  only.  One  tube  of  engine  No.  133 
was  drawn  out  in  order  to  see  its  condition  on  9th  Sep- 
tember, 1900,  after  it  had  been  in  use  19  months  and 
run  70,541  miles,  and  found  that  it  showed  signs  of 
pitting  all  over,  and  especially  in  one  place,  about  18 
inches  from  smoke  box  end.  These  tubes  have  given 
no  trouble  at  all  as  regards  leaking  and  have  proved 
satisfactory  so  far, but  it  may  be  stated  that  the  water  on 
the  O.  and  R.  line  is  good  at  the  stations  where  these 
engines  take  it.  The  price  at  which  these  were  issued 
to  the  Loco.  Department  was  Rs.  3-4-0  each  and  the 
rate  for  brass  tube  at  the  time  was  Rs.  1 1-8-0.  —  Indian 
Engineering. 


THE  CANADIAN   ELECTRICAL  NEWS 


November,  190I 


JUDGMENT   AFFECTING  ASSESSMENT   OF 
ELECTRICAL  COMPANIES. 

For  the  benefit  of  electrical  companies  we  t;ive  below 
the  full  text  of  the  judgment  rendered  in  a  Triune 
Court,  Toronto,  by  Judges  McDougall,  McGibbon  and 
McCrimmon,  regarding  the  assessment  of  the  poles 
wires,  cables,  etc.,  of  the  Toronto  Electric  Light  Com- 
pany, Toronto  Railway  Company  and  Bell  Telephone 
Company.  The  legal  quotations  and  references  hav^ 
been  omitted  : 

The  principal  point  to  be  decided  is  as  to  whether  the  basis  of 
the  vaUialion  adopted  by  the  .\ssessineiit  Department  is  a  cer- 
rect  one  in  the  lijfht  oi  this  amendment  to  the  Assessment  .Act, 
made  at  the  last  session  of  the  Ontario  Legislature  . 

"  Real  property  belonging  to  or  in  the  possession  of  any  per- 
son or  incorporated  company,  and  extending  over  more  than  one 
ward  in  any  city  or  town,  or  situate  in  any  township,  may  be 
assessed  together  in  any  one  of  such  wards  at  the  ojition  of  the 
assessor,  or  the  assessment  of  the  property  may  be  apportioned 
amongst  two  or  more  of  such  wards  in  such  manner  as  he  maj' 
deem  convenient,  and  in  either  case  the  property  shall  be  valued 
as  a  whole  or  as  an  integral  part  of  the  whole." 

.At  the  date  of  this  enactment  the  Legislature  had  before  it 
three  cases  in  which  the  Court  of  Appeal  for  this  province  had 
discussed  and  laid  down  the  basis  of  correct  method  of  arriving 
at  the  value  for  assessment  purposes  of  the  different  classes  of 
properly  involved  in  the  present  appeals.  These  cases  were  de- 
termined under  the  various  provisions  of  the  Assessment  Act  as 
that  ad  stood  prior  to  the  Amending  Act  of  igoi.  The  first  case 
was  the  Bell  Telephone  Company  v.  City  of  Hamilton.  The 
Court  of  Appeal  held  in  that  case  :  { 1 )  That  the  poles,  wires, 
conduits  and  cables  of  the  Telephone  Company  must  be  valued 
in  distinct  units  as  they  happened  to  be  located  in  the  several 
wards  ot  the  city,  the  portion  of  the  poles,  wires,  etc.,  in  each 
w.ird  by  itself  and  not  as  a  part  of  a  going  concern.  (2)  That 
these  poles,  wires,  etc.,  must  be  valued  at  the  price  they  would 
bring  if  sold  as  so  much  material  to  be  removed  or  taken  away 
by  a  purchaser.  (3)  If  the  material  was  not  actually  sold  the 
assessment  value  would  be  the  sum  at  which  such  material  would 
be  taken  by  a  creditor  in  payment  of  a  just  debt  from  a  solvent 
debtor. 

The  court  was  unanimous  upon  the  point  th;it  this  class  of 
property  could  not  be  valued  as  a  whole  or  as  an  integral  part  of 
a  whole,  nor  as  if  it  were  a  going  concern  ;  in  other  words,  the 
value  of  the  portion  in  each  ward  must  be  Hi'ri\  ed  at  separately 
apart  from  the  rest  of  the  work. 

The  next  case  relating  to  this  subject  was  the  London  Street 
Railway  case,  in  which,  also,  the  court  held  that  the  ward  divis- 
ion must  be  followed  and  each  portion  of  what  was  in  fact  a  con- 
tinuous system  could  only  be  assessed  in  separate  units  in  each 
ward,  and  that  the  several  parts  could  not  be  considered  as  part 
of  a  going  concern  operated  in  the  several  wards,  and  the  Bell 
Telephone  case  was  followed  as  to  the  basis  of  valuation  for  the 
various  ward  units. 

The  next  ease  was  the  Queenston  Heights  bridge  assessment. 
In  that  case,  which  did  not  involve  the  ward  divisions,  the  Court 
of  .Appeal  also  adopted  the  ?ame  basis  of  valuation  to  determine 
the  assessable  value  df  the  Canadian  half  of  an  international 
bridge,  the  whole  bridge  being  the  property  ot  one  company'. 
The  so-called  '*  scraji  valuation  "'  was  applied  and  the  assessment 
value  ot  the  half  of  the  bridge  on  Canadian  soil  was  placed  at  the 
value  of  the  material  to  a  purchaser  who  would  have  to  remove 
and  take  the  same  away. 

The  Legislature,  therefore,  was  fully  possessed  of  the  conclus- 
ions of  the  highest  courts  of  ihis  province  as  to  the  inadequacy 
of  the  machinery  for  assessing  this  peculiar  class  of  property 
under  the  existing  law,  which  property  had  come  into  existence 
subsequent  to  the  date  of  the  enactment  of  section  28  of  the 
Assessment  Act. 

The  court  had  found  considerable  difficulty  in  applying  to 
modern  railwavs,  gas  and  water  companies  and  electric  tele- 
graph companies  provisions  which  were  amply  sufficient  for  the 
much  more  simple  state  of  assessable  property  in  the  days  when 
the  assessment  laws  were  first  introduced.  It  was  extremely 
difficult  to  ascertain  the  true  value  of  such  property.  If  any  in- 
justice resulted  from  the  decisions  of  the  courts  in  dealing  with 
these  perplexing  problems,  the  remedy  rested  with  the  Legis- 
lature. In  rgoi  an  amendment  of  the  .Assessment  Act  is  made, 
and  the  point  to  be  determined  in  these  appeals  is  as  to  the  ex- 
tent that  the  new  law  varies  or  qualifies  the  decisions  I  have 
referred  to. 

The  first  change  clearly  made  is  to  abolish  the  ward  divisions, - 
in  considering  the  value  of  these  new  classes  of  constructive  real 
property,  where  the  operation  of  such  enterprises  and  the  plant 
essential  to  their  useful  equipment  extends  territorially  beyond 
the  limits  of  one  ward.  As  a  corollary  to  this  abolition  of  ward 
divisions  the  assessor  is  allowed  to  value  the  real  property  of  the 
owners  or  possessors  of  such  concerns  as  a  whole  in  one  ward, 
or  he  is  at  liberty  to  value  it  in  more  than  one  ward,  but,  in  such 
latter  case,  each  ward  unit  is  to  be  valued  as  an  integral  part  of 
the  whole. 

I  interpret  this  to  mean  that,  having  ascertained  the  value  as  a 
whole,  he  can,  it  he  wishes,  apportion  to  each  ward  the  propor- 
tionate part  of  the  whole  value  which  appertains  to  the  property 
lying  within  its  boundaries,  but  it  must  be    at    the    same    values. 


The  Legislature  has  made  proper  the  method  suggested  by  a 
judge  who  said,  "  The  correct  method  would  be  to  value  the 
concern  as  a  whole  and  then  apportion  rateably  to  the  wards  or 
the  muni  .ipaiity  as  much  of  the  value  as  falls  to  that  part  of  the 
concern  territorially  situate  in  each  locality. 

The  next  most  important  consideration  will  be  :  Has  the  Leg- 
islature established  any  new  basis  of  valuation  from  that  laid 
down  in  the  decided  cases  ?  Has  the  standard  or  test  prescribed 
by  section  28  of  the  .Assessment  Act  been  altered,  namely,  that 
the  property,  whether  real  or  personal,  is  to  be  estimated  at  its 
"  actual  cash  value,  as  It  would  be  appraised  in  payment  of  a 
just  debt  from  a  solvent  debtor  ?" 

The  Court  of  Appeal  has  distinctly  laid  down  that  rails,  poles, 
wires,  etc.,  must  be  valued  only  as  niaterial  to  be  removed  or 
taken  away  by  a  purchaser  without  regard  to  any  adventitious 
value  it  possesses  to  the  possessor  or  owners  only  ;  any  special 
value  due  to  franchise  or  income-producing  qualities  does  not 
follow  the  property  into  the  hands  of  the  purchasers,  and  cannot 
be  considered  in  valuing  it  for  assessment  purposes  under  section 
28  of  the  -Assessment  Act. 

This  principle  is  equally  applicable  to  the  whole  line  of  rails, 
poles  and  wires,  etc.,  whether  they  are  to  be  considered  as  a 
whole  or  as  composed  of  separate  parts  lying  in  different  muni- 
cipal wards  of  a  city  but  forming  one  continuous  system.  In 
Toriinto,  where  there  are  six  wards,  six  separate  scrap  heaps 
under  the  former  law  may  now  be  treated,  if  the  assessor  wills, 
as  one  scrap  heap  of  poles,  rails,  wires,  etc.,  removed  from  their 
connection  with  the  operating  system  of  which  they  are  con- 
stituent parts.  They  are  not  to  be  treated  as  parts  of  a  going 
concern  in  good  condition  of  repair,  nor  are  they  to  be  valued  as 
the  estimated  or  ascertained  cost  of  reproduction  less  any  reason- 
able allowance  for  wear  and  tear  due  to  their  having  been  in  use 
for  any  definite  period  since  their  installation. 

In  very  truth  the  only  apparent  change  effected  by  the  recent 
legislation  is  to  permit  a  different  method  of  municipal  bookkeep- 
ing whereby,  as  to  this  special  class  of  assessable  property,  the 
whole  value  may  be  attributed  to  one  ward  if  the  Assessment 
Department  desire  to  so  assess  it,  or  if  they  do  not  so  elect,  they 
can  distribute  the  total  value  amongst  several  wards  in  proper 
proportions. 

Section  28  of  the  Assessment  Act  still  applies  to  all  assess- 
ments, and  its  force  as  applied  to  rails,  poles,  wires,  etc.,  I  am  of 
opinion,  must  still  continue  to  be  interpreted  according  tc  the 
principles  laid  down  by  the  Court  of  Appeal.  So  far  as  the 
method  of  estimating  the  assessment  value  of  the  classes  of  pro- 
perty involved  in  the  present  appeals  is  concerned  I  am  of  opinion 
that  the  amendment  enacted  at  the  last  session  has  effected  no 
change  whatever. 

The  parties  to  the  present  appeals  have  informed  the  Board 
that  they  have  agreed  upon  the  value  which  should  be  determined 
that  the  assessment  is  still  to  be  made  upon  the  same  principle  as 
that  laid  down  by  the  Court  of  Appeal  before  the  enactment  of 
I  he  amendment  above  discussed. 

I  am  of  the  opinion  that  the  appeals  should,  therefore,  be 
allowed,  and  the  amounts  of  the  several  assessments  be  reduced 
to  the  figures  agreed  upon  between  the  city  and  the  appellants. 

The  Assessment  Department  have  added  to  their  assessment 
the  value  of  the  rolling  stock  or  cars  of  the  Toronto  Railway 
Company,  and  the  company  contend  that  these  articles  are  not 
assessable  as  realty.  The  Assessmi  nt  Department  has,  doubt- 
less, been  led  to  include  the  Railway  Company's  rolling  stock  as 
realty  owing  to  the  recent  decesion  of  the  Court  of  Appeal  in  the 
case  of  the  Bank  of  Montreal  v.  Kirkpatrick,  when  the  court  held 
that  the  rolling  .stock  of  an  electric  railway  should  be  regarded 
as  against  an  execution  creditor  as  part  of  the  corpus  of  an  en- 
tire machine  (electric  plant),  and,  therefore,  in  the  nature  of  a 
fixture,  and  passing  with  the  land  over  which  it  runs. 

The  whole  doctrine  of  constructive  annexation  to  land  of  ar- 
ticles ordinarily  treated  as  chattels,  .so  as  to  constitute  them 
really,  has,  in  modern  times  received  an  extended  application. 

"  The  rolling  stock  of  an  electric  railway,"  says  a  judge  in  the 
ca.se  referred  to,  "  really  constitutes  part  of  one  great  machine, 
confined  to  a  particular  locality,  for  which  it  is  especially  con- 
structed and  fitted,  operated  by  means  of  a  continuous  current  of 
electricity,  generated  in  part  of  the  fixed  plant  in  the  power- 
house and  passing  through  the  trolley  pole  of  the  car,  which  is 
fitted  to  the  overhead  wire,  through  the  car  to  the  unbroken  line 
of  rails  back  to  the  generator.  Of  the  entire  machine  thus 
operated  the  important  part — the  rails  and  power-house — are  un- 
questionably realty,  and  the  rolling  stock  forms  pari  of  it  in  a 
much  more  intimate  and  connected  manner  than  does  the  loUing 
stock  of  a  steam  railwa}'.  Detached  from  the  rails,  it  is  incap- 
able of  use  ;  and  as  regards  its  liabilit)'  to  be  taken  in  execution, 
it  may  be  properly  regarded  as  part  of  the  corpus  of  the  entire 
machine,  and,  therefore,  in  the  nature  of  a  fixture,  and  passing 
with  the  land  over  which  it  runs. 

This  decision  was  made  in  reference  to  an  interpleader  issue 
between  execution  creditor  and  trustees  and  debenture 
holders.  If  the  rolling  stock  was  chattel  property,  the  creditors 
(plaintiffs)  would  succeed,  there  being  no  duly  registered  chattel 
mortgage  covering  chattel  properly  ;  if  the  rolling  stock,  like  the 
poles  and  wires,  was  to  be  considered  realty,  and  to  form  part  of 
the  land,  then  the  defendants  were  entitled  to  succeed. 

In  disposing  of  the  interpleader  issue  nothing  turned  upon  the 
language  of  the  mortgage  purporting  to  cover  the  land,  fran- 
chises and  rolling  stock.  If  the  rolling  stock  was  chattel  property, 
the  instrument  purporting  to  mortgage  it  did  not  comply  with  the 
Chattel  Mortgage  .Act,  and  it  was  not  registered  as  a  chattel 
mortgage.  The  question  to  be  determined  then  was,  is  the  roll- 
ing stock  of  an    electric  railway  company    personal  property    or 
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realty?  The  court  held  it  was  reaU\',  and  \\'as  not  seizable  luuier 
an  execution  against  goods. 

It  appears  to  me,  for  ihe  purpi^se  of  disposing  of  the  question 
of  the  right  to  assess  the  rolling  stock  or  cars  of  an  electric  road 
as  realty,  I  must  look  upon  that  question  as  settled  by  the  Court 
of  Appeal  in  the  case  above  referred  to.  Unless  I  have  failed  to 
properly  appreciate  the  force  of  that  judgment,  the  question  is 
not  open  to  consideration  or  decision  by  an  inferior  court. 

I  am  of  opinion  that  the  cars  used  by  the  Toronto  Railway 
Compcin\-  on  their  electric  road  are, along  with  the  rails, poles  and 
wires,  liable  to  assessment  as  realty,  and  that  the  value  must  be 
ascertained  in  the  same  manner  as  the  value  of  the  rails,  poles 
and  w'ires  themselves. 

I  have  been  given  to  understand  that  the  parties  can  agree  up- 
on the  amounts  to  be  inserted  in  the  assessment  roll  relating  to 
this  portion  of  the  assessable  property  of  the  company  and  upon 
handing  in  to  this  Board  these  figures  the  same  can  be  embodied 
in  the  order.  The  Toi'onto  RaiKvay  Company's  appeal  upon  this 
branch  of  the  case  will  be  dismissed. 


Branch  offic 


of  the  Canadian  Electrh 
Imperial  Building. 


WoNTREAi.,  November  5th,   igoi 

We  are  told  in  the  lay  press  that  the  Toronto  illuminations  for 
the  Duke  and  Duchess  of  York  surpassed  anything  that  had  been 
seen  in  Canada.  Montreal  happens  to  be  in  Canada,  and  al- 
though, of  course,  she  cannot  hope  to  compete  in  greatness  with 
Toronto,  yet  we  have  the  feeling  that  this  story  about  illumina 
tions  should  be  told  to  the  marines. 

The  resigna'ion   of   Mr.  W.  H.  Browne,  general    manager    of 


Old  boys  in  the  Royal  Electric  Company  during  the  regime  of 
Mr.  Hagar,  late  general  manager,  who  will  remember  the  pair, 
Messrs.  Seddal  and  Whyte,  will  be  pleased  to  hear  that  they 
have  drifted  together  again,  and  Mr.  Seddal  is  now  in  the  office 
of  the  Lachine  Company  assisting  Mr.  \\'h\to,  their  secretary. 
It  would  be  a  pleasant  re-union  if  some  of  the  old  boys  now 
scattered  in  Quebec,  Charlottetown,  St.  John,  X.B.,  Hainilton, 
etc  ,  could  have  an  hour's  chat  togetiier  and  discuss  old  times. 
.Although  there  was  lots  of  hard  work  them,  there  was  also  a 
cctain  measure  of  fun  and  bon-homie  which  is  regrettedly  get- 
ting rarer. 

It  is  on  the  tapis  that  a  couple  c\'  lawsuits  are  in  an  enibvro 
stage,  being  taken  at  the  instance  of  certain  fire  insurance  com- 
panies against  certain  electric  lighting  companies  in  this  citv. 
It  is  too  early  to  comment  on  the  case  except  to  compare  it  to 
locking  the  stable  door  after  the  horse  is  stolen.  Had  the  Under- 
writers an  efficient  and  active  inspector,  on  a  suitable  salary,  and 
compelling  inspection  in  each  and  every  in.stallation,  such  cases 
would  probably  never  come  up.  .Again,  the  fees  universally 
collected  would,  even  though  small,  nearly  if  not  whollv  recoup 
'he  salary  paid.  .\t  present  contractors  groan  under  hea\\"  fees, 
hea\ier  than  New  A'ork,  for  sucii  voluntar\'  inspections  as  nta_\' 
be  rc-quested  by  the  customer. 

The  various  companies,  ".Standard  Light  and  Power,"  "Bell 
Telephone,"  etc.,  have  been  incensed  by  the  proposal  of  one  of 
our  alderman  that  the  "  Royal  Electric  Company  "  be  empower- 
ed to  build  a  subterranean  conduit  to  accommodate  all  wires  ; 
and  acting  under  their  rights  secured  bv  charter  t'lom  the  Legis- 
lature, have  issued  notice  to  the  city  separately  that  they  will  all 
lay  conduits.  Those  in  the  trade  here  recognize  two  things,  and 
these  are:  tfiat,  first,  there  is  too  much  jealoush"  in  the  business  to 
,'illow  ol  one  compan\''s  conduit  or    an\'  sui'h  tleal   being    aci  om- 
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the  Royal  Electric  Company,  will  come  as  a  surprise  to  many 
and  to  the  regret  of  not  a  few.  Mr.  Browne  in  private  life  is  a 
hail  fellow  well  met,  and  agreeable  in  the  extreme,  as  those  of 
the  electrical  fraternity,  both  members  and  non-members  of  the 
C.E.A.,  are  well  aware.  His  loss  to  the  C.E.A.,  in  which  he  look 
a  prominent  part,  will  be  keenly  felt. 

In  prominent  United  States  cities  the  people  simply  put  their 
foot  down  and  say  they  wont  have  night-shunting,  the  result  be- 
ing that  the  adoption  of  electric  locomotives  has  decreased  the 
noise  in  many  places.  Montreal  with  its  three  stations  raises 
bedlam  every  night  in  summer  ;  surely  there  is  a  field  for  some 
large  electric  firm  to  exploit  the  idea  of  electricity  for  yard  work, 
with  the  chance  of  popular  clamcur  behind  them  as  an  assist- 
ance. 

Surely  wiremen  in  Montreal  can  bring  to  bear  sufficient  influ- 
ence on  their  employers  to  make  a  g-hour  working  day  for  at 
least  four  months  of  the  year,  viz.:  from  December  to  March. 
It  is  simply  unnecessary  to  have  a  man  parading  to  his  work 
cold  and  in  the  dark.  As  to  private  house  work,  most  of  them 
do  not  hold  such  early  hours  in  winter  in  their  establishments  as 
in  summer,  and  in  unfinished  buildings  the  extra  hour  is  simplv 
wasted  and  would  be  more  than  made  up  for  by  the  fact  of  men 
working  in  the  light  and  after  more  rest. 


plished  ;  and  second,  that  none  of  the  companies  are  particularly 
an.xious  to  oi>en  streets  at  present.  The  lay  press  are  trying  to 
sensationalize  the  items,  but  the  public  at  large  are  not  much 
alarmed  for  their  streets,  at  least  at  this  stage  of  the  game. 


INSTALLATION  OF  McCORMICK  TURBINES. 

The  accompanying  illustration  represents  three  belt- 
driven  Westinghouse  generators  operated  by  four 
vertical  shaft  McCormick  turbines,  72  inches  in  diam- 
eter, developing  3,600  horse-power  under  ig  feet  head. 
This  outfit  was  furnished  to  the  Trade  Dollar  Mining 
Company,  of  Silver  City,  Idaho.  The  power  is  used 
for  operating  machinery  in  their  mines.  In  addition  to 
the  water  wheels,  the  S.  Morgan  Smith  Company,  of 
York,  Pa.,  furnished  all  the  machinery  excepting  the 
electr  cal  apparatus  and  the  governor.  The  gates  of 
all  the  turbines  are  operated  by  one  Type  B  Lombard 
governor,  working  in  connection  with  a  lever  gate 
hoisting  device  which  makes  it  possible  to  dispense 
with  all  gears  used  in  ordinary  practice. 
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THE  ST.  JOHN  STREET  RAILWAY. 

As  a  means  of  rapid  Iransit  the  horse  ear  is  now  a 
thing  of  the  past,  but  in  this  age  of  automiboes  and 
motor  cars  it  is  still  interesting  to  glance  back  and 
trace  the  evolution  from  the  slow-going  means  of  con- 
veyance which  our  fore- fathers  used  to  the  modern  up- 
to-date'systems  which  are  now  to  be  found  in  all  important 
cities  and  towns.  In  the  city  of  St.  John  the  progress 
made  in  this  direction  is  perhaps  more  marked  than 
that  made  in  many  of  the  other  cities  in  Canada.  The 
first  street  railway  system  which  was  operated  in  that 
flourishing  city  was  established  by  the  Peoples 
Street  Railway  Company  in  1866.  This,  of  course, 
was  before  the  introduction  of  electricity  into  genera' 
use,  and  when  the  motive  power  was  supplied  by 
horses.  Since  then  many  radical  changes  have  been 
made.  In  1887  the  St.  John  City  Company  acquired 
possession    of  the    system,  and  for    five  years    it    was 


the  boilers  by  exhaust  steam.  In  the  engine  room 
there  are  several  compound  engines  of  the  most  im- 
proved type,  one  of  them  being  an  Ideal  engine  of  500 
h.p.,  manufactured  by  the  Harrisburg  Engine  Com- 
pany, Harrisburg,  Penn.  ;  four  Mcintosh  &  Seymour 
engines,  one  400,  one  .^00  h.p.  and  two  150  h.p., 
manufactured  by  Mcintosh  &  Seymour,  Auburn,  N,Y. ; 
one  Robb  engine  manufactured  by  the  Robb  Engineer- 
ing Company,  Amherst,  N.S.  ;  five  Leonard  engines, 
150  h.p.  each,  manufactured  by  E.  Leonard  &  Sons, 
London,  Ont.  ;  one  Armington  &  Sims,  150  h.p., 
manufactured  by  Armington  &  Sims,  Providence, 
Rhode  Island.  The  two  large  engines  furnish  power 
foroperatingthestreetrailway  and  the  others  are  used  for 
lighting  and  power.  The  large  boilers  consist  of  two 
batteries  of  500  h.p.  each,  one-half  battery  at  250  h.p., 
making  1,250  h.p.  in  all.  These  boilers  were  manu- 
factured   bv  Babcock  &  Wilcox,  Limited.     A  condens- 
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Operated  under  their  control.  In  1892  it  was  recognized 
that  facilities  afforded  by  a  system  of  horse  cars  was 
not  sufficiently  up-to-date  for  a  progressive  city,  so  the 
Consolidated  Electric  Company  was  formed  to  take 
over  the  railway  and  change  the  motive  power  to  elec. 
tricity,  butit  retained  the  flat  rails  and  stringers  previously 
in  use.  This  company  operated  for  two  years,  and  in 
1894  the  St.  John  Railway  Company  acquired  all  the 
rights,  powers,  privileges,  etc.,  of  all  the  previous  rail- 
way and  lighting  companies,  also  the  St.  John  Gas 
Light  Company,  and  consolidated  the  entire  system 
under  one  management. 

The  old  rails  were  replaced  by  seventy-four  pound 
girder  rails,  the  work  being  carried  out  by  the  late 
Frank  P.  Brothers,  one  of  the  best  known  railway  men' 
in  Canada.  Three  years  ago  the  present  station  wag 
remodelled  and  enlarged.  It  is  a  brick  building  150X 
100  feet,  with  steel  truss  roof,  the  iron  work  being 
supplied  by  the  Dominion  Bridge  Company,  of  Mont, 
real.  In  the  boiler  room  there  are  two  2,000  h.p. 
Goubert  feed  water  heaters,  manufactured  by 
the  Goubert  Mfg.  Company,  of  New  York,  N.Y_ 
These  are   used  for    heating  the    water  before   entering 


ing  system  is  used,  consisting  of  air  pumps,  feed 
pumps  and  condensers.  A  circulating  pump  manufac- 
tured by  the  Northey  Company,  Toronto,  is  used  for 
pumping  sea  water  for  condensing  purposes. 

In  addition  to  the  above  the  following  electrical  ma- 
chines are  in  operation  :  Two  175  k.w.  generators, 
manufactured  by  the  Westinghouse  Electric  &  Mfg. 
Co.,  Pittsburg,  Pa.  ;  two  200  k.w.  generators,  manu- 
faetured  by  the  Canadian  General  Electric  Company, 
(these  are  used  for  street  railway  power)  ;  two  100 
k.w.  and  four  45  k.w.  Edison,  three  1,000  light  Slat- 
tery  alternators  manufactured  by  the  Fort  Wayne  Elec- 
tric Works,  Fort  Wayne,  Indiana  ;  one  120  k.w.  alter- 
nator, manufactured  by  the  Westinghouse  Electric  & 
Mfg.  Company,  Pittsburg,  Pa.  ;  one  120  k.w.  alternat- 
or, manufactured  by  the  Canadian  General  Electric 
Company;  three  25,  one  35,  and  four  50  light  arc  mach- 
ines manufactured  by  the  Royal  Electric  Company, 
Montreal;  one  60  k.w.  Brush  arc  machine 
manufactured  by  the  Canadian  General  Electric 
Company  (these  being  used  for  street  and  commercial 
lighting)  ;  four  60  light  Wood  arc  machines,  manufac- 
tured   by    the    Fort    Wayne    Electric    Company,    Fort 
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Wayne,  Ind.  ;  one  gok.w.  250  volt  j^enerator,  manufac- 
tured by  Messrs.  Crocker  &  Wheeler,  Newark,  N.J. 
The  construction  of  the  power  house  and  instaUation 
of  the  plant  was  carried  out  under  the  direction  of  Mr. 
M.  Neilson,  general  manager,  and  involved  a  cost  of  half 
a  million  dollars.  To  Mr.  Neilson  much  credit  is  also 
due  for  the  reorganization  of  the  company  and  con- 
solidation of  the  plant,  and  his  able  management  is 
responsible  for  the  present  prosperous  condition  of  the 
company.  Thos.  Irwin  is  chief  engineer  and  H.  A. 
Brown  head  electrician.      Both    these    srentlemen    have 


St.  John  Strf.et  Railway — V'ikw  ok  Switch-Board. 

been  in  the  employ  of  the  company  for  a  number  of 
years  and  are  thoroughly  proficient  in  their  different 
branches.  The  officers  of  the  company  are  :  President, 
James  Ross,  Montreal  ;  vice-president,  I.  Morris 
Robinson,  Montreal,  Que.  ;  sec.-treas.  and  general 
manager,  M.  Neilson,  St,  John,  N.B.  ;  directors,  H. 
H.  McLean,  R.  B.  Emerson,  James  Manchester,  J.  J. 
Tucker,  St.  John,  N.B. 


NEW  METHOD  OF  CAR  HEATING. 

A  unique  method  of  heating  street  cars  has  been 
adopted  in  Christiania  and  Stockholm,  Sweden.  The 
apparatus  consists  of  long,  perforated  boxes,  one  under 
each  length  of  seats,  one  or  both  sets  of  apparatus 
being  in  operation  as  required.  The  boxes,  which  are 
shot  in  from  the  platform  at  either  end  of  the  car,  are 
filled  with  red-hot  coal  briquettes  specially  prepared,  so 
that  no  smoke  or  smell  is  emitted.  A  channel  or  iron 
sheeting  runs  underneath  the  seats,  perforated  on  the 
outer  side  to  allow  the  fumes  or  smoke  to  escape  into 
the  open  air.  On  fresh  air  passing  through  a  ventila- 
tor placed  under  the  coal-box  at  the  bottom  of  the  car 
the  hot  combustible  gases  pass  through  this  channel  of 
iron  sheeting  throughout  its  entire  length,  diffusing  a 
steady  heat  into  the  car  through  a  set  of  perforated  iron 
plates  between  the  legs  of  the  seats.  It  is  found  that 
the  speed  of  the  car  causes  sufficient  draught,  so  that 
the  briquettes  are  completely  consumed.  The  tempera- 
ture of  60  degrees  C.  is  obtained  even  with  an  outside 
temperature  of  from  12  degrees  C.  to  14  degrees  C.  of 
frost.  Last  winter  electric  heaters  were  used  on  the 
electric  line,  but  it  is  claimed  the  expense  was  too 
great,  and  this  winter  the  Christiania  Tramway  Com- 
pany, whose  cars  are  horse-driven,  and  the  new  electric 
tramway  both  appear  better  sa  isfied  with  the  new 
method  of  heating  their  cars,  as  it  is  said  a  pleasant 
warmth  is  diffused  without  any  trace  of  unpleasant- 
ness. 


THE  MONTREAL  STREET  RAILWAY. 

At  the  annual  meeting  of  the  Montreal  Street  Rail- 
way Company,  held  a  few  days  ago,  the  statement  pre- 
sented showed  a  net  profit  for  the  year  of  $641^,251.51, 
as  compared  with  $646,246.64  for  the  previous  year. 
Out  of  this  amount  four  quarterly  dividends  of  2jj  per 
cent,  each  were  declar  d,  leaving  a  surplus  of 
$97'55'-5'-  The  sum  of  $2-5,276.67  was  expended 
during  the  year  on  special  renewals.  The  operating 
expenses  for  the  year  showed  an  increase  of  i  i.  ?2  per 
cent,  over  the  previous  year,  due  to  the  increased  cost 
of  coal  and  increased  expenditure  required  for  the 
maintenance  of  the  roadbed  and  rolling  stock  of  the 
company. 

Mr.  Wanklyn,  the  general  manager,  stated  that  the 
company  bought  its  hard  coal  at  $3.73  per  ton,  which 
was  an  increase  of  80  cents  over  the  previous  year,  bur 
was  lower  than  an}-  other  company  in  Montreal  paid. 
In  fact  one  large  company  in  Montreal  paid  $4.05. 
They  had  a  contract  with  the  Chambly  Company  for 
power  at  $25  per  horse-power,  but  could  not  get  more 
than  one-quarter  of  the  5,000  contracted  for  owing  to 
delay  in  delivering  machinery.  The  best  the  company 
ever  did  for  steam  power  was  $32  per  horse-power,  but 
last  year  it  ran  up  to  $37  per  horse-power.  Coal  at 
$2.25  per  ton  would  be  the  equivalent  of  $25  per  horse 
power,  which  was  the  contract  with  the  Chambly 
Company.  He  hoped  soon  to  have  the  whole  of  the 
5,000  horse-power  from  the  Chambly  Company.  There 
was  also  a  large  sum  spent  on  new  tracks.  The  expla- 
nation was  considered  satisfactory,  and  the  report  was 
adopted.  Owing  to  the  heavy  increase  in  insurance 
the  directors  were  authorized  to  set  aside  $100,000  as 
an  insurance  fnnd  out  of  the  surplus,  and  to  continue 
each  year  to  add  thereto  $10,000. 

The  company  purchased  and  installed  two  steam 
units  capable  of  developing  3,000  horse-power,  the 
policy  being  to  have  duplicate  plants  capable  of 
meeting  all  contingencies  and  to  provide  for  the  in- 
crease in  the  company's  business.  It  was  stated  that 
in  future  a  monthly  statement  of  the  company's  oper- 
ations, showing  the  gross  and  net  earnings,  would  be 
published. 

The  number  of  passengers  carried  shows  an  increase 
annually.  During  the  past  year  the  number  was 
46,741,660,  an  increase  of  3,379,398  over  the  previous 
year.  The  number  of  transfers  granted  last  year  was 
14,217,784,  showing  that  nearly  every  third  passenger 
was  given  a  transfer. 


The  Halifax  Electric  Tramway  Company  have  secured  a  (iv  e 
years'  contract  from  the  citv  council  ofHalifax  for  street  lig-hting-. 

The  city  engineer  of  Quebec  is  collecting  information  regard- 
ing municipal  electric  light  plants,  with  a  view  to  considering 
municipal  control  in  that  city. 

The  contract  for  street  lighting  in  L'harlottetown,  I^.E.I.,  has 
been  given  to  the  Chariot tetown  Light  &  Power  Company,  at 
$69.50  per  lamp  for  a  term  of  five  years. 

A  committee  of  the  town  council  of  Goderich,  Ont.,  have  re- 
commended the  installation  of  the  new  style  enclosed  arc  lamp 
and  the  adoption  of  the  meter  system. 

The  Government  of  Stockholm  has  ordered  the  Director  of 
State  Railways  to  prepare  plansfor  converting  the  steam  roads  to 
electric  traction,  the  power  for  which  will  be  furnished  by  the 
numerous  water  falls  of  the  country.  A  recent  judgment  of  the 
Supreme  Court  decided  that  most  of  the  water  powers  belong 
to  the  Crown,  and  not,  as  was  commonly  believed,  to  the 
Riparian  owners. 
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ENGINEERING  ^^<'  MEGHf\NlCS 

THE  METRIC  SYSTEM  The    following    are  some  of  the  approximate    values  of   Metric 

Bv  James  Gill.  units  in  our  units. 

If  I  were  to  ask  you  the  lensfth  of  this    room  vou  would  answer  Kilometre    =    ^      mile 

,  ,           ,          .            <■            ■>.          .    ,       ,  Metre            =    lA    yards 

40  feet,  that  is,  you  would  use  the  unit  one  loot.     \  ou  might  also  Centimetre  =    t        '"ch 

give  your  answer  in  yards.     The  unit  in  our  system    from    which  Kilogram      =    2  i     lbs. 

others  were  in  the   first  place  derived,  is    called  the   yard.     That  Litre              =    1.76  pints 

unit  in    any    system  which  is  taken    as  the  standard  is  called    the  As  an  example  of  the  convenience  ol  the  system,    let  me    work 

fundamental  unit,  and  all    others  obtained  from  it  by    subdivision  out  a  problem  or  two  :     1.    "How  many  millimetres  are  there  in 

or  multiplication  are  called  derived  units.     Thus  the  yard    is   the  5  Kms,  6  Hms,  7  ms,  3  cms,  8  mms  ?     Since  10  ofeach  denomina- 

fundamental  unit  in  our  system  of  linearmeasurement,  and  the  fooj  tion  equals  1  of  the  next  higher,  we  have  5,607,038  mms,  putting 

and  inch  obtained  by    subdivision  and  rod,  furlong,  and    mile  ob-  a  o  where  a  denomination  is    left  out,  as  between  6  and  7    where 

tained  by  multiplication  aie  derived  units.  Decametre  is  left  out  and    between  7  and  3    where   decimetre    is 

The  fundamental  unit  in  the  Meliic  System  is  the  Metre,  which  omitted.    Changing  from  one  denomination  to  another  becomes  a 

s  the  one    ten-millionth    part    of  one-quarter    of  the    Earth's    cir"  mere  matter  of  shifting  the  decimal  point.  5607038  mms  =  5607.038 

cumference  measured  from  the  pole  to  the  equator,  and  is  equal  to  ms.   =  5.60703S  Kms. 

39.37  inches,  or  1,',,   yards  approximau-ly.  2.   A  box  is  5  ms.  long,  3  dms.    wide    and    7    cms.    deep.      How 

The  derived  units  are  obtained  by  the  use  of  prefixes  from    the  many  Kgms.  of  water  will  it  hold  ? 

Latin  and  Greek  languages,  viz.:     deci,  centi,  milli,  Deca,  Heclo,  5  ms.      =    500    cms. 

and  Kilo.  3  dms.    =   30     cms. 

d>'clnu-tre      (dm).       =     I'j  metre  (m).  7  cms.     =    7        cms. 

centimetre     (cm).       =      ritr         "  -ru     u         .u       <■           i             1           /                    1        u'                      i-   u 

millimetre      (mm).     =        Aj       "  ^"'^  °'"''  therefore,    has  volume  (500x30x7)  cubic   cms.,  which 

Decametre    (Dm).     =      10      metres  (ms).  of   water  weighs    (500x30x7)    grams    =     105,000    grams    =   105 

Heclometre  (Hm).     =      100        "  Kilograms. 

Kilometre       (Km).      =      1000      "  — ^^——-— —————— —--^ 

The  prefixes  deci,  centi,  milli,  Deca,  Hecto,  Kilo,  are  used  in  all  _            BOILER  INSPECTION, 

the  tables  of  the  Metric  System.  ^j^^.  ,;,||^„,.|„j,  interesting   extracts  concerning  boiler  inspection 

The  g.eat  advantage  in  all  the  Metric  tables  is  that  10  units  of  ^^^  j._.^^,  ^^^  ^.^^^^^  ^^  ^^^  Department    of    Public    Works    of   the 

one    denominaiion    make    one    unit    ofihe    higher;    thus,    m    the  North-West  Territories  : 

table  of  linear  measurement   we  have  When  the  stafT  of  the  accountants  branch    was  increased    dur. 

10  mms.    —      CI   .  iiig  the  year  the  departmental  administration  of  the  steam  boilers 

10  cms.     =    1  dm.  ,.         '           ,  .   ,    . 

10  dms.     =    I  m.  ordinance,  which  is  a  revenue    producing   ordinance,    was    trans- 

10  ins.       =   I  Dm.  I'erred  to  that  branch  from  the  correspondence  branch,  and  the  de- 

10  Dms.   =   I   Hm.  tails  of  the  administration  are  given  below. 

^  *  In  the  early  part  of  the  year  the  vacancy  caused  by  the  resig- 
Capital  Dm.  being  used  for  Decametre  to  distinguish  from  deci-  nation  of  Mr.  W.  C.  M^ilson,  one  of  the  two  inspectors  appointed 
metre  (dm).  during  the  previous  year,  was  filled  by  the  appointment  of  Mr. 
Instead  of  a  student  having  to  learn  12,  3,  s'A,  4"  and  8,  as  in  w.  M.  Garment,  of  Kamsack,  and  in  August  the  number  of  in- 
cur table,  12  inches  in  one  foot,  3  feet  in  one  yard,  he  has  only  spectors  was  increased  to  three  by  the  appointment  of  Mr.  William 
the  number  10  10  keep  in  mind.  Waller,  of  Whitewood,  this  increase  being  necessitated  by  the 
Then  passing  to  square  measure,  we  have,  since  one  centi-  fa^t  that  it  was  found  impossible  with  two  inspectors  to  reach  all 
met  re  =  10  millimetres  the  boilers  requiring  inspection. 

100  square  mms.    =    1  sq.  cm.  The  work  completed  by  the  outside  staff  of  inspectors,   and    in 

100     >q.      I  Ills.     —   I  sq.     m.  connection  with  the  departmental  administration  of  this  ordinance 

100     sq.       dms.     =   1  sq.  m.  ,      .         ,                          .                    ■       ■        i-  „                                               ' 

100     sq.       ms.       =    I  sq.  Dm.  during  the  past  year  is  summarized  as  loUows  : 

100      sq.        Dms.    =    I  sq    Hm.  Number  of  steam  boilers  inspected 509 

100     sq.       Hms.  =^    1  sq.  Km.  "         "  examinations  of  engineers  field     141 

^"  ~'  '  "         "  first  class  engineer's  cirtificates  issued 7 

and  so  in  the  table  of  cubic    measure    the    number    will    be  1000,  "         '•  second  class  engineer's  certificates  issued. ...  78 

instead  of  100.  "         "provisional          "                   "      ,        "      ....178 

1000  cubic  mms.    =    1  cubic  cm.  "         "  permits  for  operation  of  boilers  issued 42 

,  „           ^i.„  Fees  collected  : 

1000     c.      cms.      -    I  c.         dm.  For  inspection  of  boilers $2,430.00 

1000     c.      dms.     =    I  cu.       m.  *'    Examination  of  engineers 480.00 

1000     cu.     ms.       =    I  c.  Dm.  "    Provisional  certificates 534.00 

D,    ,            Tj_                                                                     "    Permits  for  operation  of  boilers   126.00 
ms.  =    1  c.         Mm.                                                                                           ^                                            

1000  c.  Hms.  =  I  c.  Km.  ■  $3,57000 
In  our  system  we  have  an  approximate  relation  in  the  state-  The  number  of  boilers  inspected  during  1900  shows  an  increase 
ment  that  one  cubic  foot  of  water  weighs  62^  lbs.,  but  in  the  of  129  over  the  number  inspected  in  the  preceding  year,  and  the 
Metric  system  nothing  was  left  to  chance,  and  the  relation  be-  number  of  final,  first,  second  and  third  class  certificates  to 
tween  volume  and  weight  is  given  in  the  exact  relation  one  engineers  also  shows  a  marked  increase.  The  number  of  pro- 
cubic  centimetre  of  water  weighs  one  gram.  Properly  I  should  visional  certificates,  as  was  to  be  expected,  decreased  from  304 
say  the  mass  of  one  c.  cm.  of  water  is  one  gram.  The  gram  to  178,  indicating  that  those  who  had  been  operating  engines 
(em),  is  the  unit  of  mass.  Hence  using  our  prefixes  we  nave  without  special  qualifications  are  rapidly  dropping  out,  or  by 
decigram,  cenlrigram,  milligram,  Decagram,  Hectogram,  Kilo-  passing  the  necessary  examination  are  becoming  the  holders  of  a 
„fam.  ^"^1  certificate  in  one  of  the  grades  mentioned. 

10  milligrams  (mgms).  =    1   centigram    (fgm).  The  reports  of  the  inspectors  of  steam  boilere  indicate  that  the 

10  cgms.                            —               g     '        /   '^  ,  large  majority  of  the  boilers  in  use  in  the    Territories  are  in  good 

10  dgms.                            =    I   gram             (gm).                   .,         &          j       -  t»      _ 

lo  ems.                                =    >  Decagram    (Dgm).  condition,  but  it  will  be  noted  that  they  found  several  boilers    be- 

10  Dgms.                           =    I  Hectogram  (Hgm).  ing  operated  which  inspection  proved  unfit  tor    use,  and    there  is 

10  Hgms.                           =    1   Kilogram     (Kgm).  no  doubt   that    the  issue  of  certificates  condemning  these    boilers 

In  passing  to  the  measure  of  capacity  we  have  as  our  first  unit  has  averted  incidents.     The  reports   also    indicate   that  a    large 

the  litre  (I),  which    is  the  volume  of  one  cubic  decimetre,  or  1000  number  of  the  boilers  in  use  require  repairs,  and  one  of  the  direct 

cubic  centimetres  ;  then  as  before  we  have    decilitre,  (dl),    centi-  benefits  to  a  boiler   owner  from  inspection    is  that   he  receives    a 

litre  (cl),  millilitre  (ml),  &c.  written  .statement  from  an  expert  as   to    what   repairs   his    boiler 

Since  one  litre  =   1000  cubic  centimetres,  therefore  the  mass  of  requires  to  put  it  in  safe  working  condition, 

one  litre  of  water  is  1000  grams  =   i  Kilogram.  That    it   is   desirable   to   have   steam    boilers   inspected,    and 

"TSi^eTi^dliitro^rtober  meeting,  Hamilton  No.  2,  C..\.S.E.  properly  qualified  men  to  operate  them  provided,  is   now,  I  think. 


XovemhiT,    rgol 
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admitted  by  the  large  majority  of  boiler  owners,  but  the  di.s_ 
inclination  to  pay  the  fee  for  the"  inspection,  particularly  referred 
to  by  Mr.  Garment  in  his  report,  is  evident  from  many  letteis 
received  during  the  year. 

This  is,  however,  only  one  of  the  many  cases  in  which  the 
common  idea  seems  to  be  that  if  the  Legislative  Assembly  decide 
that  it  is  necessary  to  do  anything  they  should  also  pay  for  the 
"doing."  However,  I  am  satisfied  that  ere  long  the  persons 
most  interested  will  realize  that  the  small  fee  collected  is  only  a 
fair  charge  for  the  return  they  get  in  having  their  boilers  inspected 
and  provision  made  for  iheir  operation  at  a  safe  working  pressure. 

The  regulations  adopted  in  1899  regarding  the  lock  pop  safel}' 
valves  on  all  boilers  has  provided  the  necessary  check  on  the 
pressure  used, but  some  difficulty  has  been  experienced  in  getting 
all  boiler  owners  to  provide  these  valves,  and  when  valves  have 
been  provided  and  properly  set  and  locked  some  complaints  have 
subsequently  been  filed  regarding  the  pressure  attained,  clearly 
indicating  what  was  previously  suspected,  that  unless  restrained 
by  a  locket  valve  from  using  a  greater  pressure  than  their  certi- 
ficate allowed,  some  owners  had  been  in  the  habit  of  setting  the 
old  style  valves  to  carry  such  pressure  as  they  liked. 

Four  prosecutions  for  infringement  o{  the  steam  boilers  ordin- 
ance were  enforced  during  the  year,  resulting  in  eash  case  in  the 
imposition  of  the  penalties  imposed  by  the  ordinance.  It  may, 
however,  be  stated  that  the  large  number  of  boiler  owners  have 
shown  every  disposition  to  comply  with  the  provisions  of  the  law, 
and  it  is,  I  think,  generally  recognized  that  the  inspection  of  steam 
boilers  is  a  necessarv  and  a  desirable  work,  considering  the 
danger  to  life  involved  in  their  operation.  I  may,  however,  again 
direct  attention  to  the  fact  that  the  lead  of  the  Territories  in  this 
important  matter  is  being  followed  in  several  of  the  older 
provinces,  and  that  in  Ontario  this  action  is  being  taken  upon  the 
urgent  solicitation  of  tlie  engineers  engaged  in  operating  station- 
ary engines  and  boilers.  The  experience  gained  in  administering 
our  ordinance  during  the  past  year  indicates  that  some  minor 
amendments  are  needed  to  make  it  work  more  smooihly,  but  with 
these  amendments  the  present  law  certainly  seems  to  provide  for 
this  important  matter  on  a  satisfactory  basis. 


CANADIAN  ASSOCIATION  OF  STATIOANRY 
ENGINEERS. 

TORONTO    NO.     1. 

The  annual  banquet  of  the  above  Association  will  be  held  at  the 
Walker  House  on  Thanksgiving  Eve,  November  27th.  Tickets 
may  be  obtained  from  the  members  of  ihe  committee,  Bros.  W. 
J.  Webb,  H.  E.  Terry,  A.  M.  Wickens,  G.  C.  Mooring,  James 
Bannan,  N.  V.  Kuhlman,  R.  H.  Johnston,  and  W.  Clark. 

Toronto  No.  i  held  its  first  meeting  in  Engineers'  Hall,  61 
X'ictoria  street,  on  October  i6th,  President  W.J.  Webb  presiding. 
William  Bourne,  superintendent  of  t!ie  Toronto  Electric  Light 
Company,  gave  a  very  interesting  talk  on  Dynamos,  Motors  and 
their  Troubles.  He  explained  fully  the  different  troubles  that  are 
liable  to  be  met  with  in  every  day  work,  and  told  how  to  delect 
them  and  how  to  bridge  over  some  of  them  temporarily.  W'iih 
the  aid  of  the  blackboard  he  fully  explained  Ihe  way  to  connect 
up  different  kinds  of  motors,  which  was  very  much  appreciated 
by  the  members  present.  These  open  meetings  will  be  held  Ihe 
third  Wednesday  of  each  month  at  8  o'clock  at  the  above  hall 
during  the  winter  months.  All  are  welcome.  The  subject  for 
the  next  meeting  will  be  "  The  Necessity  of  a  Lincense  Law." 


HA.MILTON    NO.    2. 

Al  the  open  meeting  of  Hamilton  No.  2  held  on  October  lolh, 
the  chair  was  occupied  by  president  F.  J.  Scull horp.  .^bout  ^o 
persons  were  present.  .\  paper  on  "  The  Metric  System  of 
Weights  andMeasures"  was  read  by  James  Gill,  B.A.,  of  the 
Collegiate  Institute  staff.  The  paper,  which  appears  in  this  De- 
partment, was  interesting  and  instructive.  Mr.  Gill  had  a  chart 
tacked  to  a  blackboard,  and  by  means  of  these  he  showed  the 
system.  On  motion  of  Aid.  Pettigrew  a  vote  of  thanks  was 
tendered  to  the  author  of  the  paper. 

William  Morris  gave  a  very  inleresting  talk  on  the  machinery 
at  the  Pan-American  Exposition,  and  the  question  drawer  was 
opened  and  a  number  of  questions  answered  by  members  of  the 
Association.  The  meeting  was  a  marked  success  and  gave  evi- 
dence of  the  benefits  to  be  derived  from  the  educational  move- 
ment adopted  by  the  Canadian  Association  of  Stationary 
Engineers.  .Arrangements  have  been  made  for  a  series  of  open 
meetings  during  the  winter. 


GOVERNING  WATERWHEELS  UNDER 
ABNORMAL  CONDITIONS. 

By  C.    V.   G.    llOLM.w. 

At  the  conclusion  of  soine  efficiency  tests  on  our 
waterwheels  at  the  power  house  of  the  Canadian  Elec- 
tric Light  Company,  Levis,  Quebec,  we  desired  to  learn 
how  the  waterwheel  governors  operating  the  water- 
wheel  gates  would  work  upon  breaking  the  machine 
circuit  at  full  load  of  the  generators.  This  meant  the 
sudden  removal  of  1,000  horse-power.  The  result  was 
startling,  and  for  the  moment  appeared  disastrous,  for 
one  side  of  the  bonnet  of  the  30-inch  gate  valve  in  the 
main  exciter  pipe  to  the  main  pipe  blew  out.  This 
valve  was  right  at  the  connection  of  the  exciter  pipe  to 
the  main  pipe  flume,  which  is  8  ft.  3  inches  in  diameter. 
The   head   at   this   pciint   of  connection  is  about  97    ft. 

The  governors  worked  very  nicely,  perfectly  controll- 
ing the  McCormick  turbines,  the  normal  speed  of  which 
is  400  revolutions.  Tne  switchboard  attendant  had 
presence  of  mind  sufficient  to  pull  the  exciter  switch 
and  kill  the  machii>e,  for  at  the  moment  it  looked  as 
though  everything  would  be  deluged  with  water  and 
spray.  The  accompanying  photograph,  which  fortun- 
ately one  of  the  gentlemen  present  was  ready  and  able 
to  take,  shows  how  the  water  shot  up  into  the  roof  of 
the  power  house.  In  many  ways  we  were  extremely 
fortunate,  the  break  being  just  within  the  power  house 
wall,  the  blown   out  side  ot   the   bonnet   heiiu'   about    S 


Ei-'FECT  OF  Suddenly  Rele.^sing  Wheel  LTnderJFull'Generator  Load. 

inches  from  the  power  house  wall.  The  impact  of  the 
water  being  upwards  (the  bonnet  being  vertical),  the 
water  fortunately  maintaining  a  vertical  stream,  the 
generators,  exciters  and  switchboard  received  no  water 
and  but  little  spray.  There  was  a  party  of  15  gentle- 
men present,  which  naturally  was  an  encouragement  to 
the  workman,  'several  of  whom  ran  immediately  to  the 
head  gate  and  closed  it  after  a  few  minutes.  A  short 
circuit  at  ":-;  gate  had  occurred  but  a  few  days  previously, 
and  was  likely  to  occur  at  any  time  in  the  future,  so 
that  it  was  well  that  this  weak  point  in  otir  system  de- 
veloped itself  at  such  an  opportune  tiine. 

A  temporary  repair  was  effected  by  clamping  the 
broken-out  bonnet  side  partly  in  place  by  means  of  2- 
inch  oak  planks  placed  at  each  side  of  the  bonnet,  with 
bolts  run  through  thein,  round  the  edge  o(  the  bonnet. 
Of  course,  a  great  deal  of  water  squirted  through  the 
bad  joint,  and  this  water  was  forced  to  drop  into  the 
tail  race  by  keeping  canvas  over  the  valve.  In  this  way 
we  were  able  to  run  our  exciters  until  3  o'clock  next 
morning,  when  the  water  was  emptied,  the  broken  bonnet 
taken  off,  the  gate  removed,  and  on  the  bonnet  flange  of 
the  valve  a  3-inch  oak  plank  was  bolted  with  a  thick 
gasket.  In  this  way  the  run  was  continued  until  noon, 
at  which  time  a  permanent  repair  was  effected  by  re- 
placing the  plank  with  a  r2"'"cb  boiler  plate,  which  a 
machine  shop  nine  miles  away  made  for  us  on  record  time. 

We  could  discover  no  flaw  in  the  bonnet  of  this  valve, 
and  the  conclusion  was  forced  upon  us  that  it  had  not 
originally  been  built  with  a  view  to  the  service  to  which  it 
was   put.      I  might  add  that  the  governors  are  Lombard. 
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SPARKS. 
The  citizens  of   Xewcastlo,   \.  B.,     are  advocating   the    intro- 
duction of  a  system  of  street  lijfhting. 

The  Xew  Brunswick  Telephone  Company  is  planning  to  lay 
underground  wires  in  the  city  of  St.  John,  N.B. 

An  installation  of  electrical  apparatus  is  to  be  installed  in  the 
new  Sun  Cement  Works,  Owen  Sound,  Ont. 

An  electric  light  plant  will  this  winter  be  installed  in  the 
steamer  Aletha,  according  to  the  Gananoque  Reporter. 

The  Niagara,  St.  Catharines  &  Toronto  Railway  Company  are 
building  an  addition  to  their  power  house  at  Merritton,  Ont. 

Beeton,  Ont.,  last  month  carried  a  by-law  to  raise  $7,000  for 
extending  the  electric  light  plant  and  for  street  improvements. 

The  promotors  of  the  South  Essex  Electric  Railway   Company 
announce  that  a  power  house  will  be  erected  at   Sandwich,    Ont. 
Surveyors  are  lajing  out  a  route    for   an  electric    railway    be- 
tween   Toronto    and     Brockville,    with    a    possible  extension  to 
Ottawa. 

Mr.  Van  Dyke,  of  Grimsby,  Out.,  is  said  lobe  negotiating  for 
the  purchase  of  the  Belleville  Street  Railway,  his  intention  being 
to  extend  it  to  Trenton. 

Ernest  .\Ic.\doo,  an  electrician,  fell  from  a  scaffold  while  wir- 
ing the  new  building  of  the  S.  Carsley  Company  in  Montreal,  re- 
ceiving serious  injuries. 

The  town  council  of  Almonte,  Ont.,  have  purchased  a  water 
power  from  Metcalf  Bros.,  for  $13,000,  this  power  to  be  used  for 
the  operation  of  the  municipal  electric  light  plant. 

It  is  probable  that  a  by-law  will  be  submitted  to  the  ratepajers 
of  St.  Marvs,  Ont.,  at  the  municipal  elections,  to  raise  funds  for 
the  purpose  of  extending  the  street  lighting  system. 

The  Montreal  Street  Railway  Company  have  agreed  to  pro- 
vide a  five  minute  day  service  for  the  municipality  of  St.  Louis, 
the  price  of  fares  to  be  the  same  as  now  obtain  in  Montreal. 

Tenders  have  been  taken  for  central  heating,  power  and  elec- 
tric plants  for  the  Queen's  University  and  the  School  of  Mining 
buildings  at  Kingston,  Ont.  The  architects  are  Symons  &  Rae, 
Toronto. 

The  award  of  the  arbitrators  in  connection  with  the  plant  of 
the  Kingston  Light,  Heat  and  Power  Company  is  expected  to  be 
made  this  month,  and  the  by-law  submitted  to  the  ratepayers 
in   December. 

The  Von  Echa  Company  have  in  contemplation  the  building  of 
an  electric  railway  from  Brantford  to  Woodstock,  Ont.,  and 
have  arranged  for  running  rights  over  the  tracks  of  the  Brant- 
f jrd  Street  Railway  Company. 

The  cily  council  of  Winnipeg,  Man.,  have  written  to  the  De- 
partment of  Railways  and  Canals  at  Ottawa,  asking  upon  what 
terms  the  Government  will  sell  to  the  city  all  the  electric  power 
to  be  developed  at  the  proposed  St.  .Andrew's  locks,  on  the  Red 
River. 

Mr.  E.  C.  Hawkins  has  resigned  as  manager  of  the  White 
Pass  and  Yukon  Railway,  and  will  remove  from  Vancouver  to 
Dawson  City.  It  is  understood  that  he  is  promoting  the  building 
of  an  elet'tric  railway  from  Dawson  to  the  principal  surrounding 
mining  districts. 

Electric  lighting  propositions  are  still  puzzling  the  city  council 
of  New  Westminster,  B.C.  The  British  Columbia  Electric  Rail- 
way Company  and  tne  Stave  Lake  Power  Company  are  the 
rival  concerns,  the  works  of  the  latter  company  at  Coquitlam 
Lake  being  in  an  embryo  state. 

The  proposition  to  replace  the  present  arc  lighting  system  In 
Brockville,  Ont.,  with  the  new  enclosed  arc  system,  is  still  under 
consideration  by  the  light  commissioners.  The  dynamos  now  in 
use  are  somewhat  dillapitated,  and  it  is  believed  that  the  instal- 
lation of  a  new  plant  would  be  found  economical. 

It  is  the  intention  of  the  Jacques  Cartier  Water  Power  Com- 
pany, of  Quebec,  to  immediately  install  a  steam  plant,  to  be 
used  as  an  auxiliary^  to  their  present  water  power  plant.  Plans 
for  the  proposed  power  house  have  been  prepared,  and  it  is  ex- 
pected to  have  the  installation  completed  early  in  the  new  year. 

The  Montreal  Street  Railway  Company  has  instituted  a  series 
of  bonusous  to  be  distributed  monthly  among  four  motormen  and 
four  conductors,  only  those  who  have  a  clean  sheet  as  regards 
accidents  and  general  conduct  being  allowed  to  participate. 
The  sum  is  to  be  $10  to  each  prize,  and  the  men  who  have  the 
best  record  will  participate  in  the  drawing. 


When  the  Duke  and  Duchess  of  Cornwall  were  in  Brantford, 
Ont.,  the  .Mayor  introduced  to  them  Prof.  Bell,  the  father  of  the 
inventor  of  the  telephone,  who  presented  a  casket  containing  a 
silver  longdistance  telephone,  suitably  inscribed. 

Buffalo  capitalists  are  reported  to  have  purchased  the  Peter- 
borough &  Ashburnham  Electric  Railway  for 'he  sum  of  $150,- 
000.  The  road  is  six  miles  in  length  and  was  constructed  as  a 
model  by  the  Canadian  General  Electric  Company.  The  pur- 
chasers propose  extending  the  line  to  Lakefield,  a  distance  of 
seven  miles. 

A  Halifax  company  have  secured  an  option  on  the  electric 
light  plant  at  North  Sydney,  N.S.  At  a  public  meeting  the  rate- 
payers voted  down  a  proposal  to  purchase  the  plant  for  $30,000, 
and  it  is  probable  that  it  will  be  disposed  of  to  the  Halifax  com- 
pany. The  new  company  will  make  improvements  to  the  plant 
and  extend  the  transmission  line  to  Sydney  Mines. 

The  Toronto  Electric  Light  Company  have  just  commenced 
the  erection  of  a  new  office  building  on  Adelaide  street  east,  to 
cost  about  $30,000,  the  plans  for  which  have  been  prepared  by 
Messrs.  Gouinlock  &  Baker,  architects.  This  is  the  first  time 
that  an  architect  has  been  employed  by  the  company,  the  cap- 
able manager,  Mr.  J.J.  Wright,  having  previously  taken  charge 
of  such  work. 

The  following  names  appear  on  a  notice  of  application  for  let- 
ters patent  to  incorporate  the  Manitoba  Water  Power  Electrical 
Co.,  namely  :  Henry  Burkholder,  of  Chicago,  financial  agent  ; 
N.  G.  Leslie,  o(  Winnipeg,  bank  manager  :  \\'.  Georgeson,  of 
Winnipeg,  merchant  ;  W.  W.  McMillan,  of  Winnipeg,  grain 
dealer  ;  I.  M.  Ross,  of  Winnipeg,  contractor  ;  H.  Cooper,  of 
Winnipeg,  financial  agent. 

The  Dominion  Coal  Company,  of  Sydney,  N.S.,  has  decided 
upon  the  use  of  electricity  instead  of  steam  on  the  Old  Sydney 
and  Reserve  Railway.  The  power  house  will  be  located  ai 
Dominion  No.  2.  The  system  will  be  constructed  on  the  same 
model  as  the  suburban  line  of  the  New  York,  .\'ew  Haven  and 
Hartford  rail  Afay  through  Massachusetts.  It  is  expected  that 
the  road  will  be  completed  by  July  next. 

Members  of  the  Qnebec  Board  of  Trade  last  month  visited 
Shawinigan  Falls,  Que.,  in  a  body  to  inspect  the  work  now  in 
progress  at  that  place.  Over  $4,000,000  has  already  been  ex- 
pended, $2,000,000  by  the  Shawinigan  Water  &  Power  Company 
and  the  balince  by  the  Pittsburg  Reduction  Company  and  the 
Belgo-Canadian  Pulp  Company.  Calcium  carbide  works  are  in 
course  of  construction  and  will  commence  to  manufacture  next 
fall. 

Gareau  vs.  Montreal  Street  Railway  was  a  case  in  which  the 
appellant  sued  the  company  for  $15,000  damages  caused  t>>  her 
''uildings,  which  adjoin  the  company's  power  house  on  Barre 
street,  Montreal,  and  were  claimed  to  have  been  renJered  un- 
tenable on  account  of  the  smoke  from  the  boilers  an  J  the  noise, 
and  vibration  caused  by  the  machinery.  The  action  was 
dismissed  in  the  trial  court,  and  this  decision  was  confirmed  on 
appeal. 

The  Consumers  Electric  Company  are  making  good  progress 
with  the  construction  of  their  power  house  at  the  ChanJiere, 
Ottawa.  It  will  be  200  feet  long  and  40  feet  wide.  The 
plant  will  consist  of  two  generators  each  of  2,000  horsepower, 
and  two  exciters  of  250  horse  power  each.  The  water  wheel 
plant  will  consist  of  eight  turbines  of  500  h.p.  each.  They  will  be 
arranged  in  two  units  of  four  wheels  each,  each  unit  being  attach- 
ed to  a  2,000  h.p.  dynamo. 

The  annual  meeting  of  the  Montreal  Park  &  Island  Railway 
Company  was  held  early  in  October.  The  report  showed  the 
gross  revenue  for  the  year  ending  August  31st  to  have  been 
$128,677,  and  the  working  expenses  $100,096,  leaving  a  balance 
of  $28,561.  As  the  interest  on  the  bonds  was  $6[,5oo,  there  was 
an  actual  deficit  of  $31,918.  The  following  board  of  directors 
were  appointed  :  Hon.  L.  J.  Forget,  F.  W.  Henshaw,  Kenneth 
Blackwell,  James  Ross,  F,  L.  Wanklyn  and  W.  G.   Ross. 

The  town  council  of  Port  Arthur,  Ont.,  have  awarded  the  con- 
tracts for  the  Current  river  power  developments.  For  building 
upper  power  dam  the  contract  has  been  given  to  McFarlane  & 
Company,  at  $11,000.  The  Jenckes  Machine  Company,  ofSher- 
brooke.  Que.,  will  supply  the  penstock  and  turbines,  and  the 
Bullock  Electric  Manufacturing  Company,  of  Cincinnati,  Ohio, 
the  generators  and  electrical  apparatus.  It  is  said  that  there 
was  a  wide  difference  between  the  various  tenders  submitted. 
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